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ABSTRACT

Introduction The frequency and severity of abdominal

pain after endoscopic mucosal resection (EMR) of colonic

laterally spreading lesions (LSLs) of ≥20mm is unknown, as

are the risk factors to predict its occurrence. We aimed to
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Introduction
Endoscopic mucosal resection (EMR) is accepted as the first-
line technique to remove large (≥20mm) laterally spreading le-
sions (LSLs) of the colorectum [1–4]. Neither the frequency nor
severity of pain after EMR is well understood and no risk factors
have been identified to predict its occurrence.

In contrast, perioperative analgesia in colonic surgery is
well-defined, with a structured evidence-based approach to
pain covering the entire perioperative period [5]. The specific
goals of perioperative analgesia are to provide sufficient pain
relief, allowing early mobilization, bowel function, and feeding,
and to be devoid of complications.

Pain after colonic EMR is not infrequent; however, it has yet
to be subjected to systemic study. Transmural thermal injury
with consequent local peritoneal inflammation is one such
cause [6]. Historically, this has been termed post-polypectomy
syndrome. Other causes of pain after colonic EMR may include
transmural injection during EMR, abdominal distension (nowa-
days less frequent owing to the widespread use of carbon diox-
ide [7, 8]), and urinary retention [9]. Pain after colonic EMR may
be accompanied by a significant inflammatory response man-
dating hospital admission. EMR-related perforation is always a
possibility, although the risk of this can be mitigated by sys-
tematic examination of the EMR defect for deep injury [10].
Clearly the ability to discriminate between these scenarios is
clinically important and has financial and resource implications
for patients and healthcare systems.

The ideal treatment for pain after colonic EMR should be safe
and widely available, with a rapid onset, without clouding the
clinical picture or mandating hospital admission owing to side
effects. Paracetamol is a vital component of analgesia in post-
surgical patients [5]. The peak effect of intravenous (IV) parace-
tamol is generally reached at the end of a 15-minute infusion. It
has been shown to provide a 16% reduction in the requirement
for opioid analgesics after abdominal surgery [11]. It is safe, in-
expensive, and widely available. It therefore seems to be a logi-

cal drug of choice for the treatment of pain after colonic EMR,
given that EMR is commonly performed as a day-case proce-
dure [12].

In this study, we aimed to determine the frequency and
characteristics of pain after colonic EMR, the risk factors for its
occurrence, and the efficacy of IV paracetamol as a discrimi-
nant between benign and more sinister causes of pain after co-
lonic EMR.

Methods
Inclusion criteria

Consecutive patients with an LSL of ≥20mm who were referred
for EMR at a single tertiary referral center were eligible for in-
clusion in this study. All patients gave written informed consent
and institutional review board approval was obtained.

Technical aspects

Patients were sedated during the procedure using propofol,
after midazolam and fentanyl had been given at the start of
the procedure. Paracetamol was not administered intraproce-
durally. Antibiotics were not routinely administered, except in
specific cases (lesions at the distal rectum and anorectal junc-
tion [8]). All colonoscopies were performed using high defini-
tion 180 or 190 series CF or PCF colonoscopes (Olympus, Tokyo,
Japan). Insufflation with carbon dioxide was used in all cases.
The submucosal injectate consisted of a succinylated gelatin
(Gelofusin; B. Braun Australia Pty Ltd, Bella Vista, Australia),
adrenaline (1:100000), and indigo carmine blue (80mg/
500mL) solution in every patient. Resection was predominantly
performed with braided snares (Olympus SnareMaster; 15mm)
or, in fewer cases, a monofilament snare (Captivator II; Boston
Scientific, Massachusetts, USA). A microprocessor-controlled
electrosurgical generator with fractionated current was used
(Endocut Q, effect 2, 30 W; ERBE Elektromedizin, Tübingen,
Germany).

prospectively characterize pain after colonic EMR , deter-

mine the rapidity and frequency of its resolution after

analgesia, and estimate the frequency of needing further

intervention.

Methods Procedural and lesion data on consecutive

patients with LSLs who underwent EMR at a single tertiary

referral center were prospectively collected. If pain after

colonic EMR, graded using a visual analogue scale (VAS),

lasted >5 minutes, 1 g of paracetamol was administered.

Pain lasting >30 minutes lead to clinical review and upgrade

to opiate analgesics. Investigations and interventions for

pain were recorded.

Results 67/336 patients (19.9%, 95%CI 16.0%–24.5%) ex-

perienced pain after colonic EMR (median VAS 5, interquar-

tile range 3–7). Multivariable predictors of pain were: lesion

size ≥40mm, odds ratio [OR] 2.15 (95%CI 1.22–3.80); fe-

male sex, OR 1.99 (95%CI 1.14–3.48); and intraprocedural

bleeding requiring endoscopic control, OR 1.77 (95%CI

0.99–3.16). Of 67 patients with pain, 51 (76.1%, 95%CI

64.7%–84.7%) had resolution of their “mild pain” after

paracetamol and were discharged without sequelae. The

remaining 16 (23.9%) required opiate analgesia (fentanyl),

after which 11/16 patients (68.8%; “moderate pain”) could

be discharged. The 5/67 patients (7.5%) with “severe pain”

had no resolution despite fentanyl; all settled during hospi-

tal admission (median duration 2 days), intravenous an-

algesia, and antibiotics.

Conclusion Pain after colonic EMR occurs in approximate-

ly 20% of patients and resolves rapidly and completely in

the majority with administration of intravenous paraceta-

mol. Pain despite opiates heralds a more serious scenario

and further investigation should be considered.
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EMR was performed according to a previously described
technique [4, 13]. ▶Fig. 1 illustrates a typical procedure. Pa-
tient and lesion characteristics and periprocedural data were
prospectively collected. Successful EMR described the com-
plete resection of the LSL in a single session. The “Deep Mural
Injury” (DMI) classification [10] was used to assess the post-
EMR defect prior to removing the colonoscope, and clips were
placed if a DMI score >1 was observed.

Standard protocol post-EMR at this center.

Standard post-EMR care included 2 hours of continuous moni-
toring of the patients’ vital parameters in first-stage recovery.
If their parameters were stable and in the absence of pain or
other symptoms, patients were allowed to step-down to sec-
ond-stage recovery for 1 hour, where clear fluids were given.
Patients were discharged thereafter if they were pain-free and
had tolerated clear fluids (▶Fig. 2). Extended recovery meant a
duration of more than 2 hours spent in first-stage recovery or
transfer back from second-stage to first-stage recovery be-
cause of pain or other symptoms.

The degree of pain was graded in first-stage recovery by ask-
ing the patient to report their pain from 0 to 10 using a visual
analogue scale (VAS) [14, 15]. The VAS is a validated and easily
administered tool that requires no reading or other capabilities
of the patient. Nurses in first-stage recovery used a standard
post-EMR assessment sheet to record their evaluation of all pa-
tients and performed observations every 5 minutes. If pain was
reported (VAS>0) and lasted for longer than 5 minutes, it was

classified as pain after colonic EMR and medical review by the
endoscopy team was performed. If no major concerns were
identified, 1g of paracetamol was administered parenterally
and the patient’s vital signs were monitored every 5 minutes.
If the pain settled, with a decrease of the VAS to 0 or 1, this
was labelled as “mild pain” and the patient was transferred to
second-stage recovery after further medical review and ap-
proval. After 4 hours observation and if they were well, patients
were subsequently discharged on a clear-fluid diet overnight.

Pain after colonic EMR persisting for >30 minutes despite
parenteral paracetamol triggered another medical review and
usually an escalation of analgesia, with fentanyl at a starting
dose of 25µg, up to a maximum of 100µg. Pain after colonic
EMR that settled after the administration of fentanyl was label-
led as “moderate”; all other persistent pain after colonic EMR
was labelled as “severe.” Investigations, admission, and inter-
ventions for pain were recorded prospectively.

At 2 weeks after the procedure, patients were contacted by
a study coordinator and underwent a structured telephone in-
terview to identify periprocedural adverse events, including
clinically significant post-EMR bleeding (CSPEB) and delayed
perforation. CSPEB is described as bleeding needing re-admis-
sion, re-intervention, and/or the transfusion of packed red
cells.

Study end points

The primary end point of this observational study was to deter-
mine the frequency of pain after colonic EMR.

▶ Fig. 1 Endoscopic images of endoscopic mucosal resection (EMR) of a very large, near-circumferential laterally spreading lesion in the rectum,
with snare-tip soft coagulation having been applied to the defect margin to prevent adenoma recurrence during surveillance. Larger lesions such
as this were found to be associated with persistent pain after EMR in this study.
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The secondary end points were: (i) to determine patient,
procedural, and lesion factors that were predictive of pain after
colonic EMR; (ii) to describe the evolution of pain after the ad-
ministration of parenteral paracetamol and the frequency of
further intervention (analgesic or otherwise) being required.

Statistical analysis

Patients with multiple LSLs resected during a single session
were excluded owing to the difficulty attributing the primary
end point to a specific lesion and the risk of correlated observa-
tions within a single patient.

Categorical variables were compared using the chi-squared
test; for those where there were very few individuals in some
of the categories, Fisher’s exact test was used. Continuous vari-
ables were analyzed using either Student’s t test (two-tailed) or
Mann–Whitney U test. If categorized, continuous data were de-
scribed using the median value. Univariable analyses were
deemed significant if the P value was <0.05. Multivariable ana-
lysis was performed using binomial logistic regression of all uni-
variable predictors significant to P<0.10, and the outcomes
were described using odds ratios (ORs).

The study data were analyzed using SPSS statistics 23 (IBM,
Armonk, New York, USA). All authors had access to the study
data and reviewed the final manuscript.

Results
From August 2015 until May 2018, 550 patients with 601 LSLs
(≥20mm) underwent EMR at a single center. Of these, 509 pa-
tients had a single lesion and were eligible for inclusion in the
study; 41 patients had multiple lesions (34 had two lesions, 4

had three lesions, and 3 patients had four lesions) and were ex-
cluded. There were 173 patients who did not consent to data
collection for this specific study. After the above exclusions,
336 patients with 336 lesions were included in the study and
their data were analyzed.

Baseline characteristics of included patients
and their lesions

The mean age of all patients at the time of the EMR procedure
was 68.9 years (SD 10.4) and 176 patients (52.4%) were men
(▶Table 1). The median lesion size was 35mm (interquartile
range [IQR] 20mm), with 55.4% being located in the right co-
lon (hepatic flexure and proximal), and the majority having
Paris 0-IIa (54.2%), granular morphology (65.2%), and being
tubulovillous adenomas (64.6%) with low grade dysplasia
(71.1%) at final histopathology.

Nature and frequency of persistent pain post-EMR

Of the 336 patients, 67 (19.9%, 95%CI 16.0%–24.5%) experi-
enced pain after colonic EMR and were administered IV parace-
tamol (▶Table2). The median (IQR) VAS score at the onset of
pain was 5 (3–7). A median (IQR) decrease in VAS of 4 (3–5)
was described after the administration of paracetamol, with a
median (IQR) time to resolution (VAS<2) of 25 (10–48) min-
utes (▶Table 3). Of the 67 patients with pain, 51 (76.1%, 95%
CI 64.7%–84.7%) with “mild pain” experienced complete reso-
lution of their pain with IV paracetamol and were discharged to
second-stage recovery, although 4/51 (7.8%) required an ex-
tended stay in first-stage recovery. The flow through the study
is displayed in ▶Fig. 2.

No pain
n = 269 (80.1 %)

First-stage
recovery

Second-stage
recovery

Resolution
n = 51 (15.2%)

“Mild pain”

Paracetamol
n = 67 (19.9%)

Resolution
n = 11 (3.3%)

“Moderate pain”

1

4

CT scan
n = 4 (1.2%)

No resolution
n = 5 (1.5%)

“Severe pain”

Pain
n = 67 (19.9%)

No resolution

Fenantyl
n = 16 (4.8%)

Extended (>2 hours)
recovery

Resolution
61 (91.0 %)

Conservative
management
n = 5 (1.5%)

EMR
n = 336

▶ Fig. 2 Flow of patients through the study.
EMR, endoscopic mucosal resection; CT, computed tomography.
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▶ Table 1 Comparison of patients who did and did not experience persistent post-procedural pain, and factors associated with the development of
pain.

No pain

(n =269)

Pain

(n =67)

Total

(n =336)

P value Odds ratio

(95%CI)
Uni-

variable

Multi-

variable1

Baseline characteristics

▪ Age, mean (SD), years 68.9 (10.6) 68.9 (10.0) 68.9 (10.4) 0.99

▪ Sex, female, n (%) 120 (44.6) 40 (59.7) 160 (47.6) 0.03 0.02 1.99
(1.14–3.48)

Lesion characteristics

Size, n (%), mm 0.002 0.008 2.15
(1.22–3.80)

▪ 20–39 160 (59.5) 26 (38.8) 186 (55.4)

▪ ≥40 109 (40.5) 41 (61.2) 150 (44.6)

Location, n (%) 0.57 NS

▪ Right colon2 151 (56.1) 35 (52.2) 186 (55.4)

Paris classification, n (%) 0.11

▪ 0-Is 32 (11.9) 5 (7.5) 37 (11.0)

▪ 0-IIa 149 (55.4) 33 (49.3) 182 (54.2)

▪ 0-IIa + Is 70 (26.0) 27 (40.3) 97 (28.9)

▪ Others 18 (6.7) 2 (3.0) 20 (6.0)

Morphology, n (%) 0.24

▪ Granular 167 (62.1) 52 (77.6) 219 (65.2)

▪ Nongranular 73 (27.1) 11 (16.4) 84 (25.0)

▪ Mixed 12 (4.5) 2 (3.0) 14 (4.2)

▪ Serrated 15 (5.6) 2 (3.0) 17 (5.1)

▪ Unable to classify 2 (0.7) 0 (0) 2 (0.6)

Kudo classification, n (%) 0.47

▪ II 19 (7.1) 2 (3.0) 21 (6.3)

▪ III 59 (21.9) 12 (17.9) 71 (21.1)

▪ IV 182 (67.7) 52 (77.6) 234 (69.6)

▪ V 9 (3.3) 1 (1.5) 10 (3.0)

Successful EMR, n (%) 256 (95.2) 60 (89.6) 316 (94.0) 0.09 NS

STSC to the margin, n (%) 180 (66.9) 39 (58.2) 219 (65.2) 0.18

Procedural data

Submucosal fibrosis, n (%) 88 (32.7) 17 (25.4) 105 (31.3) 0.25 NS

Procedure duration, mean (SD), minutes 30 (23.0) 35 (28.0) 30 (22.5) 0.16

Intraprocedural bleeding requiring endo-
scopic control, n (%)

102 (37.9) 35 (52.2) 137 (40.8) 0.03 0.05 1.77
(0.99–3.16)

Major deep mural injury (type III/IV), n (%) 5 (1.9) 1 (1.5) 6 (1.8) > 0.99 NS

Clip placement, n (%) 67 (24.9) 13 (19.4) 80 (23.8) 0.34
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▶ Table 1 (Continuation)

No pain

(n =269)

Pain

(n =67)

Total

(n =336)

P value Odds ratio

(95%CI)
Uni-

variable

Multi-

variable1

Histopathology data

Histopathology, n (%) 0.85

▪ Tubular adenoma 58 (21.6) 15 (22.4) 73 (21.7)

▪ Tubulovillous adenoma 172 (63.9) 45 (67.2) 217 (64.6)

▪ Sessile serrated adenoma 35 (13.0) 6 (9.0) 41 (12.2)

▪ Other 4 (1.5) 1 (1.5) 5 (1.5)

Highest grade of dysplasia, n (%) 0.65

▪ None 29 (10.8) 5 (7.5) 34 (10.1)

▪ Low grade 191 (71.0) 48 (71.6) 239 (71.1)

▪ Focal high grade 40 (14.9) 10 (14.9) 50 (14.9)

▪ Diffuse high grade 9 (3.3) 4 (6.0) 13 (3.9)

Invasive cancer, n (%) 14 (5.2) 5 (7.5) 19 (5.7) 0.55

Post-procedure data

CSPEB, n (%) 17 (6.3) 7 (10.4) 24 (7.1) 0.29

Delayed perforation, n (%) 0 (0) 1 (1.5) 1 (0.3) 0.20

Surgical referral by 2 weeks, n (%) 13 (4.8) 7 (10.4) 20 (6.0) 0.09

EMR, endoscopic mucosal resection; STSC, snare-tip soft coagulation; CSPEB, clinically significant post-EMR bleeding
1 Multivariable model terms designated as NS (nonsignificant) or given with P value and odds ratio if retained in the model.
2 Hepatic flexure and proximal.

▶ Table 2 Management by degree of pain after colonic endoscopic mucosal resection and associated factors.

Mild Moderate Severe All

Number of patients (%) [95%CI] 51 (76.1)
[64.7–84.7]

11 (16.4)
[9.4–27.1]

5 (7.5)
[3.2–16.3]

67/336 (19.9)
[16.0–24.5]

Administered paracetamol IV, n (%) 51 (100) 11 (100) 5 (100) 67/67 (100)

Administered fentanyl IV, n (%)1 0 11 (100) 5 (100) 15/67 (100)

Dose of fentanyl, median (IQR), µg 0 25 (25) 25 (50) 25 (25)

CT scan, n (%) 0 0 4 (80.0) 4/67 (6.0)

Delayed perforation, n (%) 0 0 1 (20.0) 1/67 (1.5)

Associated factors

LSL size, median (IQR), mm 40 (20) 50 (25) 45 (38) 40 (20)

Sex, female, n (%) 27 (52.9) 9 (81.8) 4 (80.0) 40/67 (59.7)

IPB, n (%) 28 (54.9) 3 (27.3) 4 (80.0) 35/67 (52.2)

IQR, interquartile range; CT, computed tomography; LSL, laterally spreading colonic lesion ≥20 mm; IPB, intraprocedural bleeding requiring endoscopic control.
1 Administration after procedure.
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Predictors of pain after colonic EMR

Univariable predictors of pain after colonic EMRwere: female sex
(P=0.03), lesion size ≥40mm (P=0.002), and presence of intra-
procedural bleeding requiring endoscopic control (IPB; P=0.03)
(▶Table 1). On multivariable analysis, lesion size ≥40mm, OR
2.15 (95%CI 1.22–3.80; P=0.008); female sex, OR 1.99 (95%CI
1.14–3.48; P=0.02); and intraprocedural bleeding requiring
endoscopic control, OR 1.77 (95%CI 0.99–3.16; P=0.05) were
independent predictors of pain after colonic EMR.

Patients with non-resolving pain after colonic EMR
(“moderate and severe pain” after colonic EMR )

Of the 67 patients, 16 (23.8%, 95%CI 15.3%–35.3%) had pain
after colonic EMR that did not resolve after paracetamol and re-
quired fentanyl at a median (IQR) dose of 25 (25–50) µg. Of
these 16 patients, 11 (68.8%) were discharged to second-stage
recovery after resolution of their pain with fentanyl without fur-
ther sequelae (classed as “moderate pain” after colonic EMR).

Five patients with “severe pain” after colonic EMR were ad-
mitted to hospital because of ongoing pain (▶Table3). A com-
puted tomography (CT) scan was performed in four of these pa-
tients, who received ≥25µg of fentanyl without resolution of
their pain (▶Fig. 2). The CTwas normal in two patients, showed
serositis in one, and showed small locules of extramural gas
without any associated fluid in the fourth. The patient with ser-
ositis stayed in hospital for 6 days and was managed with anti-
biotics and conservative treatment. The patient whose CT scan
had indicated a contained perforation was also managed with

antibiotics and conservative treatment. This patient stayed in
hospital for 5 days and was discharged thereafter. The out-
comes of all patients who experienced non-resolving pain are
detailed in Table1 s, see online-only Supplementary material.

Delayed complications

CSPEB needing admission to hospital was observed in 24/336
patients (7.1%), of whom 17 (6.3%) were in the group of pa-
tients without pain after colonic EMR and seven (10.4%) in the
group with pain (P=0.29) (▶Table 1). Delayed perforation oc-
curred in 1/336 patients (0.3%), with this patient experiencing
pain after colonic EMR (P=0.20). These results are in line with
previously published numbers.

Discussion
Abdominal pain after EMR of colonic LSLs of ≥20mm has not
been comprehensively studied, its frequency is unknown and
there is no standardized method for its treatment. It is hypo-
thesized to result from transmural thermal injury to the colonic
wall or may herald a significant adverse event, such as a missed
or delayed perforation. In this study, we have demonstrated
that pain after EMR of an LSL occurs in 1/5 patients, is common-
ly short-lived, and is responsive to IV paracetamol.

The risk factors for developing pain after EMR in the colon
are unknown. Some literature exists in relation to gastric endo-
scopic submucosal dissection (ESD). Here the frequency of any
pain after the procedure in one study was up to 94%, with a
mean (SD) VAS of 4.7 (2.5) immediately after ESD, falling to 3.8
(2.5) within 6 hours [16]. The investigators tried injecting bupi-
vacaine into the post-ESD defect in this randomized study, with-
out a significant impact on pain post-ESD. A further study of pa-
tients undergoing gastric ESD described pain in only 53.8% (but
only defined pain as being present if the VAS was >3) and iden-
tified female sex, pre-ESD proton pump inhibitor use, distal tu-
mor location, and baseline dyspeptic symptoms as risk factors
for its occurrence [17].

In the current study, multiple risk factors for pain after colo-
nic EMR were identified. Women had a greater risk of develop-
ing pain after colonic EMR than men; a clear reason for this dis-
crepancy is not immediately obvious to the authors. In addition,
we found that pain after colonic EMR was associated with the
use of techniques that increase the amount of electrocautery
used during the procedure. At multivariable analysis, intrapro-
cedural bleeding, which was generally treated with snare-tip
soft coagulation if it persisted for more than 30 seconds, and
larger lesion size, clearly requiring more snare resections, were
significantly associated with pain. Interestingly the application
of thermal ablation to the post-EMR margin, in keeping with a
previous randomized trial [18], was not significantly associated
with pain. Furthermore, clip placement, which may perhaps
cause extra tension on the colonic wall, was also not associated
with pain.

No reports could be found in the literature pertaining to the
severity or frequency of pain after colonic EMR or ESD. In this
study of consecutive patients undergoing EMR at a tertiary
endoscopy center, pain after colonic EMR (VAS >0 for longer

▶ Table 3 Further data relating to the 67 patients who experienced
pain post-endoscopic mucosal resection.

Prior medication dosing

Anesthetist managed procedure, n (%) 5 (7.5%)

Received paracetamol (pre-recovery), n (%) 0 (0%)

Use of propofol as sedative, n (%) 67 (100%)

Pain characteristics

VAS at entry to recovery, median (IQR) 0 (0–2)

Duration of pain, median (IQR), minutes 25 (10–48)

VAS at onset of pain, median (IQR) 5 (3–7)

Decrease in VAS after paracetamol, median (IQR) 4 (3–5)

VAS at exit from first-stage recovery, median (IQR) 0 (0–1)

Extended recovery (longer than 2 hours in first-
stage recovery), n (%)

20 (29.9%)

Need for fentanyl, n (%) 16 (23.9%)

Dose of fentanyl, median (IQR), µg 25 (25–50)

Admission due to pain, n (%) 5 (7.5%)

Further investigation with CT scan, n (%) 4 (6.0%)

Need for surgery, n (%) 0 (0%)

Length of stay, median (IQR), days 2 (1–5.5)
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than 5 minutes) was reported in 20% of patients. The median
(IQR) VAS at the onset of pain was 5 (3–7) and the median
(IQR) time to resolution of the pain (after administration of 1 g
of parenteral paracetamol) was 25 (10–48) minutes. Of the pa-
tients with pain after colonic EMR, 24% (or 5% of all patients in
the study) required opiate analgesia (fentanyl in this study). No
patient who did not require fentanyl experienced a serious
event, such as admission, perforation, or the need for surgery,
after EMR. Of patients requiring opiate analgesia, 69% were
able to be discharged on the same day having undergone exten-
ded recovery time. Only 31% of patients requiring opiate analge-
sia (1% of all patients in the study) were admitted to hospital,
with just one patient undergoing admission for conservative
management after a CT scan showed small locules of extramur-
al gas without any associated fluid.

IV paracetamol was chosen as the initial analgesic of choice
for patients with pain after colonic EMR in this study. In com-
parison to those receiving opiates, patients receiving IV parace-
tamol experience less nausea, vomiting, and sedation. In addi-
tion, as the adverse events of opiates may mimic the adverse
events after EMR, paracetamol also avoids this confusion. Para-
cetamol is safe – there is no statistically significant difference in
the rates of adverse events in patients receiving IV paracetamol
– and efficacious, offering similar pain relief to nonsteroidal
anti-inflammatory drugs but with a superior safety profile. It is
widely available and, in most healthcare systems, relatively in-
expensive.

The findings of this study highlight a discriminatory role for
the administration of IV paracetamol at the onset of pain after
colonic EMR. If the pain subsides within 30 minutes of adminis-
tration (median time to resolution of pain in this study was 25
minutes), the patient can safely be discharged home (classed as
“mild pain” after colonic EMR). If not, further analgesia is clearly
appropriate. We show here, albeit with smaller numbers, that
pain after colonic EMR despite fentanyl (classed as “severe

pain” after colonic EMR) may also be discriminatory for patients
who need hospital admission and possible further investigation.

This information offers the practicing EMR clinician and their
patient an insight into the post-EMR situation as regards pain
after colonic EMR, a clear guide for how to treat pain after colo-
nic EMR, and when to be concerned about it. It further informs
consent discussions with patients before EMR and may lead to
streamlining of patient recovery and discharge from hospital.
This in turn may lead to cost-savings for patients (fewer lost
workdays, less need for accommodation and travel expenses)
and healthcare systems alike.

In this study, we did not collect data on fever and leukocyto-
sis but it may be hypothesized that the patients who experi-
enced pain that did not resolve with opiates were suffering
from pain with an associated significant inflammatory response
(historically termed the post-polypectomy syndrome), with
rates from 9.0%–40.2% having been reported after colorectal
endoscopic resection [19–21]. In this study the rate was much
lower (1%), perhaps because these reports related predomi-
nantly to ESD or owing to differences in technique. Of the five
patients in this situation in the current study, all were admitted
to hospital and settled with conservative management (IV anti-
biotics and analgesia); none required surgery. The discriminant
investigation in this situation was CT scan of the abdomen.

▶Fig. 3 presents a suggested algorithm for the management
of pain after colonic EMR.

The major limitation of this study is its single-center nature
using a standardized technique for EMR. As such, the results
may not be generalizable outside of this setting. Approximately
one-third of patients approached did not consent to participate
in this study, perhaps because of the subject; it is not possible
to know whether these patients had different characteristics to
the consenting study population.

The authors acknowledge that this is an observational study
to identify the risk factors for pain after colonic EMR; we did not

EMR performed

First-stage recovery

Second-stage recovery

Clear fluids after 2 hours; 
discharge with 

appropriate advice 
and contact details of 

department

Pain

Evidence of perforation

Persistent pain or 
evolving clinical signs 

of peritonism

CT scan of abdomen

No finding

Conservative 
management, admit, 
IV antibiotics, NBM, 

monitor

Surgery

Pain does not settle or 
clinical signs evolve

Pain resolves

No pain, patient 
ambulant

Simple analgesia,
encourage the patient 

to pass wind and 
empty their bladder

▶ Fig. 3 Suggested recovery procedure and management plan for persistent pain post-endoscopic mucosal resection (EMR).
IV, intravenous; NBM, nil by mouth; CT, computed tomography.
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set out to develop a prediction model for pain after colonic
EMR, nor does the study design support this. Multiple explora-
tory analyses were carried out and the results should therefore
be interpreted with caution. Further multicenter data should be
obtained to confirm the assertions made herein.

In all of our study patients, adrenaline was added to the injec-
tate; we acknowledge a recent small (n =21) single-operator sin-
gle-center series that demonstrated the use of adrenaline to be a
risk factor for pain after colonic EMR [22]. Again, further multi-
center data are required prior to generalizing these findings.

One of the primary end points in our study was the frequen-
cy and severity of pain after EMR using a subjective measure,
namely the VAS score. Although this score is well validated, per-
ceptions of pain can certainly be different among individual pa-
tients. Finally, 25 µg of fentanyl is a low dose and resolution of
pain could also have been the natural clinical course rather than
the effect of the opiates given.

In conclusion, persistent pain after EMR of LSLs occurs in ap-
proximately 20% of patients, is commonly mild, and resolves ra-
pidly and completely in the vast majority of patients after ad-
ministration of IV paracetamol. Such patients may be safely dis-
charged home. Patients with “moderate pain” who require opi-
ate analgesia may also be safely discharged home if their pain re-
solves with an extended recovery time. Ongoing “severe pain”
despite opiate analgesia heralds a more serious scenario and ab-
dominal imaging with hospital admission should be considered.
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