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Abstract
Purpose The COVID-19 pandemic resulted in a partial to total shutdown of endoscopy in many healthcare centers. This 
study aims to quantify the impact of the reduction in colonoscopies on colorectal cancer (CRC) detection and screening.
Methods After institutional ethics board approval, the endoscopy database at an academic tertiary-care center in Montreal, 
Canada, was searched for all colonoscopies performed from during the first wave locally (March–June 2020), and during the 
ramp up period where endoscopy service resumed (July to August 2020). We compared these periods to the same periods in 
2019, the pre-pandemic periods. The indications, CRC and adenoma detection rates, as well as the prioritization of urgent 
procedures were compared.
Results In the first wave, only 462 colonoscopies were performed, compared to 2515 in the same period in 2019, an 82% 
reduction. The ramp up period saw 843 colonoscopies performed compared to 1328 in 2019, a 35% reduction. Urgent 
and inpatient colonoscopies numbers increased (324 (24.8%) vs. 220 (5.7%)) while surveillance and high-risk screening 
colonoscopies fell (376 (28.8%) vs 1869 (48.6%)). Emergency access to colonoscopy was preserved with a median time to 
endoscopy of < 1 day (IQR 0,1) in both pandemic periods. During the pandemic periods, there was an absolute reduction in 
CRC diagnosis of 28, despite the CRC detection per colonoscopy rate increasing slightly in the first wave from 1.7% (44) to 
3.9% (18), and in the ramp up period from 2.5% (33) to 3.6% (31). The rate of adenoma detection per colonoscopy did not 
increase significantly between the pre- and pandemic periods, resulting in reduction in adenoma removal in 723 patients.
Discussion The restriction of access to colonoscopy resulted in a significant reduction in screening and surveillance of 
high-risk patients, adenomas removed, and CRCs diagnosed. Clinicians and patients will face the oncologic ramifications 
this the coming years.

Keywords COVID-19 pandemic · Colonoscopy · Colorectal cancer

In December 2019, a novel virus emerged quickly spread-
ing worldwide. By March 2020, the Coronavirus disease 

2019 (COVID-19) caused by the severe acute respiratory 
syndrome-coronavirus-2 (SARS-CoV-2) was declared a 
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pandemic by the World Health Organization [1, 2]. Pub-
lic health measures, including lockdowns and limitations 
on non-essential activities were introduced with the goal 
of slowing the spread of the virus [3]. Once it became clear 
that resources would be strained to their maximum capacity, 
limitations were placed on all non-urgent care with the sus-
pension of the majority of elective, non-essential procedures 
to allow resources to be re-prioritized towards combating the 
pandemic [4, 5].

In response to local outbreaks, Quebec introduced some 
of the most severe lockdown restrictions in Canada at that 
time [6]. In Montreal, one of the central hotspots, the first 
wave began in March 2020, with case counts continuing to 
rise daily until finally falling at the beginning of July. Dur-
ing this first wave in Quebec, there were 59,845 COVID-19 
cases confirmed, 7310 patients were hospitalized, and 5829 
patients died [7]. Non-urgent care access was strictly lim-
ited during this period, including most non-emergent colo-
noscopy services, such as those performed as part of the 
colorectal cancer (CRC) screening and detection program 
in Canada.

CRC is the third most common cancer diagnosed in 
Canada, and represented an estimated 12% of new cancers 
diagnosed in 2020 [8]. Screening and surveillance programs 
are in place for prevention and early detection of CRC, and 
these programs use a variety of methods including guaiac 
smear fecal occult blood testing (gFOBT), fecal immuno-
chemical testing (FIT), flexible sigmoidoscopy and colo-
noscopy [9]. The Canadian Task Force on Preventative care 
2016 guidelines and the Quebec provincial guidelines rec-
ommend immunochemical testing every two years as the 
primary method of screening for all average risk Canadians 
over 50 years old, with preference for FIT where available 
[10, 11]. These recommendations explicitly exclude anyone 
with specific risk factors for CRC, at which point the screen-
ing method is left to the discretion of the healthcare profes-
sional and the patient. For high risk patients, colonoscopy-
based screening and surveillance is recommended [11, 12]. 
These recommendations are similar to the US Preventive 
Services Task Force recommendations (USPST), however, 
the USPST makes no recommendations on the specific type 
of screening strategy to be used [13].

The overall CRC incidence and associated mortality have 
fallen over the last 20 years, largely attributed to effective 
screening. While it is difficult to conclusively demonstrate 
the direct impact of colonoscopy-based screening on this 
fall, there is a distinct trend of rising colonoscopy rates in 
the United States that parallel the reduction CRC incidence 
[14]. As with most non-emergent procedures, the number of 
colonoscopies performed during the COVID-19 pandemic 
was restricted as resources were redirected towards criti-
cal and emergent care [15, 16]. It remains to be seen what 
impact this sharp reduction in screening and prevention will 

lead to with regards to CRC incidence and mortality in the 
years to come.

To investigate the impact of COVID 19 on high-risk 
screening, surveillance, and diagnostic colonoscopies for 
CRC, we conducted a retrospective review at a single ter-
tiary-care center. The goal of this study was to characterize 
the absolute reduction in number of colonoscopies, changes 
in indications and prioritization, and differences in cancer 
and polyp detection rates during the (i) first wave of the 
pandemic and (ii) ramp up period. The results of these two 
periods were then compared to those performed in the same 
months 1 year prior, the pre-pandemic periods. By studying 
the ramp up period, when endoscopy services resumed, we 
were able to characterize the success of this early ‘catch up’ 
period.

Methods

Population

After institutional review board approval, we performed a 
retrospective review of an institutional endoscopy database 
at an academic tertiary-care health care center in Montreal, 
Canada, covering four distinct periods. These periods were 
as follows: (1) the first wave, consisting of the four month 
shut down period associated with the first wave of the 
COVID-19 pandemic in Montreal (March to June 2020), (2) 
the ramp up period, consisting of the first 2 months follow-
ing the first wave where endoscopy service resumed (July 
and August 2020), and finally the two comparison periods 
from the previous year:(3) March to June 2019 and (4) July 
and August 2019 (Fig. 1). The endoscopy database was que-
ried to identify all colonoscopies which were performed dur-
ing the periods of interest and an accompanying chart review 
was performed. This study was conducted and reported as 
per the STROBE guidelines [17].

Patient demographics and indications 
for colonoscopy

Patient demographics were retrieved through chart review 
and included age, gender, height, and weight of each patient. 
The referrals for colonoscopy were reviewed to identify the 
indication for the colonoscopy: diagnostic for symptomatic 
patients, screening in patient with specific risk factors, and 
surveillance in a patient with a personal history of adenomas 
or cancer. For diagnostic colonoscopies, symptoms were 
classified as bleeding, changes in bowel habits, abdominal 
pain, weight loss, FIT positive testing, multiple symptoms 
or other symptoms at the clinician’s discretion. The referring 
physician’s prioritization level as classified by the Quebec 
provincial health guidelines (Fig. 2) was also retrieved from 
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the referral. Urgent indication for colonoscopies included 
referrals for P1, gastrointestinal hemorrhage, P2, high sus-
picion of CRC, and inpatient requests. Indications for high-
risk screening (P4) and surveillance (C) endoscopy included 
personal history of CRC or previous polyps, family history 
of CRC or polyps, and syndromes or disease states result-
ing in a higher risk of CRC. P4 referrals could also include 
symptoms warranting a colonoscopy at the clinician’s discre-
tion, these symptomatic patients were removed from calcu-
lation of high-risk screening rates. Average risk screening 
(P5) was defined as patients with no symptoms and none of 
the above risk factors. The time from referral to the date of 
colonoscopy was calculated. The rate of incomplete colonos-
copies in each period were recorded as a quality indicator.

Colonoscopy findings

Results of the colonoscopy were retrieved from the endos-
copy database, including the diagnosis of CRC, the num-
ber and location of any polyps found, quality of prepara-
tion and completeness of exam. For any polyps removed, 
they were classified on final pathology as: hyperplastic, 
tubular, tubulovillious, sessile serrated, inflammatory, 
or juvenile polyps. Any high-grade dysplasia (HGD) or 
in situ malignancy found was also recorded. Findings of 
CRC were confirmed by pathology review. For newly diag-
nosed CRC in the ramp up period, cancer stage following 
resection was determined through pathology and chart 
review. The performing endoscopist was also recorded, 

Fig. 1  Investigation periods

Fig. 2  Sante et serivices sociaux colonoscopy referral guidelines for the province of Quebec
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as either one of eight gastroenterologists or one of seven 
colorectal surgeons.

Statistical analysis

Descriptive statistics were used to examine the baseline 
characteristics of the individual periods using proportions 
for categorical variables and means with standard deviation 
(SD) for continuous variables. Polyp, adenoma and can-
cer detection rates were calculated as proportions of colo-
noscopies performed during that period. Crude univariate 
comparisons were performed between the pre-pandemic 
and pandemic periods using a two-sided t test for continu-
ous variables and chi squared tests for categorical variables. 
Since we only performed crude analyses, we used pairwise 
deletion to address missing values, that is we eliminated 
information only when the particular data-point needed was 
missing. If there was missing data elsewhere in the data set, 
the existing values were used. This is a valid method to 
address missing values as it does not discard of any data, 
which is important for the study question [18]. Missing data 
was clearly denoted in all tables. All data analysis was per-
formed in SPSS (version 26).

Results

Number and characteristics of colonoscopies

During the first wave of the pandemic, we observed an 
81.6% reduction in the number of colonoscopies performed, 
with only 462 completed compared to 2515 in the same 
four-month period in 2019. During the ramp up period, 843 
colonoscopies were performed in the two-month time period 
whereas 1328 had been performed in the same time period 
in the year prior, representing a 36.5% reduction. There were 
no significant differences in patient characteristics between 

colonoscopies performed in the covid periods compared to 
the respective periods in the prior year. Likewise, neither the 
number of incomplete scopes nor the training background of 
the endoscopist were significantly different between pre- and 
pandemic periods (Table 1).

Indications for colonoscopies

During the first wave, there was an increase in proportion 
of urgent colonoscopies, from 4.7% (117) to 26.4% (122), 
with a corresponding fall in the proportion of screening and 
surveillance colonoscopies, from 51.1% (1, 287) to 32.3% 
(149), when compared to the same period in 2019 (Table 2). 
For high-risk screening colonoscopies, there was an even 
greater reduction from 201 (8.3%) to 9 (1.9%). Further-
more, high-risk surveillance colonoscopies in asymptomatic 
patients decreased from 785 (31.2%) to 102 (22.1%) colo-
noscopies. The proportion of diagnostic scopes remained 
relatively constant from 42.8% (1076) in pre-pandemic to 
40.5% (187) in the first wave of the pandemic, however, the 
proportion and absolute number of inpatient colonoscopies 
increased from 0.6% (15) to 13.6% (63). (Table 2).

During the ramp up period, urgent colonoscopies were 
again more common with 130 (15.4%) performed, in com-
parison to 68 (5.1%) in the pre-pandemic period. (Table 2). 
There were fewer inpatient requests, 10 (1.1%) in the ramp 
up compared to 23 (1.7%) in the pre-pandemic period. Diag-
nostic colonoscopies accounted for a larger proportion of 
the colonoscopies performed, 56.6% (477) vs 677 (51.0%). 
There was a corresponding lower proportion of screening 
and surveillance colonoscopies performed in the ramp up, 
26.9% (277) vs 43.8% (582) when compared to the same 
months in 2019. High-risk surveillance and high-risk screen-
ing in patient accounted for only 4.5% (38) vs 22.2% (296), 
and 1.9% (16) vs 7.5% (100) in ramp up compared to pre-
pandemic months, respectively. (Table 2).

Table 1  Patient characteristics in the pre-pandemic (2019) vs COVID periods (2020)

Pre-COVID 2019 First wave p-Value Pre-COVID 2019 Ramp up 2020 p-Value

Number of colonoscopies 2515 462 – 1328 843 –
Patient characteristics
 Age (mean, SD) 61 ± 14 59 ± 17 0.112 60 ± 15 60 ± 15 0.878
 Female, n (%) 1282 (51.0%) 226 (48.9%) 0.416 702 (52.8%) 441 (52.3%) 0.489
 BMI, mean (SD) 27 ± 5.2 27 ± 5.4 0.436 26.5 ±5.5 26.6 ± 5.4 0.634
 Missing date for BMII (no.) 106 47 – 101 68 –

Endoscopist, n (%) 0.118 0.704
 Gastroenterologist 1811 (72.0) 349 (75.5) – 974 (73.3%) 566 (67.1%) –
 Colorectal Surgeon 704 (28.0) 113 (24.5) – 354 (26.7%) 277 (32.9%) –
 Incomplete scopes, n (%) 106 (4.2) 19 (4.1) 0.607 44 (3.3%) 45 (5.3%) 0.525
 Missing data (no.) 0 2 – 7 6 –
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For diagnostic colonoscopies, the most common indi-
cation in symptomatic patients was bleeding (16.6% and 
22.4%), followed by changes in bowel habits (9.1% and 
18.2%) and abdominal pain (9.6% and 14.2%), in the pre- 
and pandemic periods, respectively. FIT positive colonos-
copies, following the primary recommended non-invasive 
population screening tool in Quebec during these periods, 
accounted for 5.9% and 4.9% of colonoscopy indications in 
the pre- and pandemic periods, respectively. (Table 2).

Prioritization and time from referral to colonoscopy

The time to colonoscopy from date of referral was calcu-
lated for each priority level as per the Quebec provincial 

health guidelines from P1-5. Patients referred for P1 indi-
cations, urgent gastrointestinal hemorrhage, were scoped 
within 0–3  days in all periods (Table  3). P2 referrals 
resulted in a colonoscopy at a median of 3 days (IQR 0, 
19) in the first wave period vs. 11 days (IQR 2,35) in the 
year prior. In the ramp up period, the P2 colonoscopies 
were performed within a median of 5 days (IQR 0, 10) vs 
14 days (IQR 2, 21) in the year prior. These two urgent 
indications saw no delay from referral to colonoscopy 
as a result of the pandemic. The patients who received a 
colonoscopy during the first wave and the ramp up period 
for other indications (including P3, P4 and P5) had no 
significant difference in time from referral to colonoscopy. 
(Table 3).

Table 2  Indication for and prioritization of colonoscopies in the pre-pandemic (2019) vs COVID periods (2020)

a corresponds to P1 & P2 and inpatient referrals as prioritized by the Quebec government provincial guidelines
b corresponds to P4, P5 and surveillance colonoscopies

Pre-COVID 2019 First wave p Value Pre-COVID 2019 Ramp up 2020 p-Value

Number of colonoscopies, n 2515 462 – 1328 843 –
Indication, n (%)
  Urgenta 117 (4.7%) 122 (26.4%) < 0.0001 68 (5.1%) 130 (15.4%) 0.637
 Diagnostic 1076 (42.8%) 187 (40.5%) – 677 (51.0%) 477 (56.6%) –
 Screening/surveillanceb 1287 (51.1%) 149 (32.3%) < 0.0001 582 (43.8%) 227 (26.9%) 0.001
 Inpatient request 15 (0.65%) 63 (13.6%) – 20 (1.5%) 9 (10.7%) –
 Pre-transplant screening 13 (0.5%) 3 (0.7%) – 1 (0.1%) 2 (0.1%) –
 Unspecified 19 (0.8%) 1 (0.2%) – 0 (0%) 7 (1.0%) –

Symptoms, n (%)
 Bleeding 395 (15.7%) 107 (23.2%) – 243 (18.3%) 185 (21.9%) –
 Change in BM 180 (7.2%) 70 (15.2%) – 168 (12.7%) 148 (17.6%) –
 Abdominal pain 229 (9.1%) 45 (9.7%) – 141 (10.6%) 82 (9.7%) –
 Weight loss 27 (1.1%) 24 (5.2%) – 17 (1.3%) 27 (3.2%) –
 Fit (+) 137 (5.4%) 19 (4.1%) – 93 (7.0%) 45 (5.1%) –
 Other 121 (4.8%) 68 (14.7%) – 234 (17.6%) 164 (19.5%) –
 Multiple symptoms 146 (5.8%) 66 (14.3%) – 135 (10.2%) 110 (13.0%) –
 No symptoms reported 1581 (62.9%) 214 (46.3%) – 586 (44.1%) 325 (38.6%)

High-risk surveillance, n (%)
 Personal history of CRC 146 (5.8%) 35 (7.6%) 0.135 53 (4.0%) 49 (5.8%) 0.021
 Missing data 2 3 0 0
 Personal Hx Polyps 599 (23.8%) 57 (12.3%) < 0.0001 258 (19.4%) 185 (21.9%) 0.443
 Missing data 2 2 0 0
 Family History of CRC 372 (14.8%) 50 (10.9%) 0.026 187 (14.1%) 102 (12.1%) 0.525
 Missing data 4 2 1 0
 Family history of polyp 77 (3.1%) 1 (0.2) 0.431 54 (4.1%) 28 (3.3%) 0.827
 Missing data 6 2 7 0

IBD/FAP/Lynch 0.673 0.013
 IBD 226 (9.0%) 45 (9.8%) – 82 (6.7%) 78 (9.3%) –
 FAP 1 (0.04%) 0 (0.0%) – 1 (0.1%) 0 (0%) –
 Lynch 16 (0.6%) 1 (0.2) – 3 (0.2%) 11 (1.3%) -
 Missing data for IBD/FAP/Lynch 6 4 – 0 0 –
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Polyp and adenoma detection

Polyps were detected in 36.2% (167) of colonoscopies per-
formed during the first wave period in comparison to 36.6% 
(929) during the same period in the previous year. A similar 
rate of polyp detection between the periods resulted in an 
absolute reduction of polyps removed in 762 patients. For 
adenoma detection rates specifically, it was 30.7% (142) in 
the first wave versus 30.5% (766) in the year prior, repre-
senting an absolute reduction in adenomas removed in 624 
patients. In the ramp up period, polyps were removed in 350 
(41.5%) and adenomas in 252 (30.0%) colonoscopies. In the 
same period in 2019, they were removed in 489 (36.8%) and 
351 (26.6%) of colonoscopies, respectively. Again, a simi-
lar rate of adenoma detection resulted in adenomas being 
removed in 99 less patients in the ramp up period in com-
parison to the same period pre-pandemic. In total, 14 polyps 
with HGD were removed in pre-covid ear, compared to 42 
in the pre-pandemic era.

CRC detection

The CRC detection rate increased in the colonoscopies dur-
ing pandemic period, however, the absolute number of colon 
cancers detected decreased in both periods of the pandemic 

in comparison to the pre-pandemic year (Table 4). In the first 
wave period, 18 colon and rectal cancers were diagnosed, with 
3.5% of colonoscopies exhibiting a cancer, whereas during the 
same period in 2019, 44 cancers were diagnosed, 1.7% of colo-
noscopies. This resulted in an absolute reduction in cancers 
diagnosed of 26. During the ramp up period, 31 cancers were 
diagnosed, representing 3.6% of colonoscopies, compared to 
33 cancers in the prior year, representing 2.5% of colonosco-
pies. This results in an overall absolute reduction of 28 cancers 
diagnosed in the 6-month pandemic period compared to the 
same 6 months in the previous year.

When comparing the ramp up era to the previous year, there 
were more metastatic cancer diagnoses amongst all the cancers 
detected (9 (29.0%) vs 4 (12.1%)). Most cancers detected in 
2020 were stage IV, compared to stage II in 2019 (Fig. 3). In 
terms of location, there were 17 (54.8%) rectal and rectosig-
moid cancer diagnosed in the ramp up period in comparison 
with 7 (21.2%) in this location the year prior. (Table 4).

Discussion

This study provides timely clinical evidence of the direct 
impact of the COVID-19 pandemic on colonoscopy access, 
prioritization, and outcomes. We have seen a significant 

Table 3  Time from referral to colonoscopy and number of colonoscopies by indication

Prioritization Number of scopes by indication (n., %) Delay (median in days, IQR)

Pre-COVID (Mar–
Jun 2019)

First wave (Mar–
Jun 2020)

Pre-COVID (Mar–
Jun 2019)

Missing data First wave (Mar–Jun 
2020)

Missing data

P1 17 0.7% 30 6.5% 2 1,3 0 0 0,1 1
P2 85 3.4% 29 6.3% 11 2, 35 2 3 0, 19 2
P3 1076 42.8% 187 40.5% 56 23, 91 260 54 19, 132 2
P4 303 12.0% 17 3.7% 73 27, 169 73 71 25, 274 0
P5 136 5.4% 18 3.9% 70 43, 190 27 96 54, 210 0
Surveillance 848 33.7% 114 24.7% 99 49, 327 206 98 42, 376 11
Inpatient request 15 0.6% 63 13.6% 4 12, 123 3 0 0,0 1
Transplant 13 0.5% 3 0.7% 22 12, 123 4 87 0, 104 0
Unspecified 19 0.8% 1 0.2% 8 4, 47 – 18 N/A –

Pre-COVID (Jul–
Aug 2019)

Ramp Up (Jul–
Aug 2020)

Pre-COVID (Jul–Aug 
2019)

Missing data Ramp up (Jul–Aug 
2020)

Missing data

P1 21 2% 31 3.7% 1 (1,2) 0 0 (0,1) 0
P2 24 2% 89 10.7% 14 (2,21) 0 5 (0, 10) 0
P3 677 51% 477 56.6% 79 (20,92) 106 143 (25, 235) 1
P4 140 11% 58 6.9% 166 (43, 161) 19 97 (8, 306) 0
P5 92 7% 7 0.1% 246 (23, 70) 19 116 (13, 483) 1
Surveillance 350 26% 162 19.2% 261 (42, 268) 40 194 (50, 411) 2
Inpatient request 23 1.7% 10 1.2% 3 (1, 5) 0 1 (0, 8) 0
Transplant 1 0.1% 2 0.02% 0 NA 0 54 N/A 0
Unspecified 0 0% 7 0.1% 0 NA – 146 (138,234) –
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reduction in adenoma removal, CRC diagnosis, and a trend 
towards a more advanced CRC stage at diagnosis, all which 
are consistent with what has been seen in other parts of 
the world [19–22]. In our center, the first wave shut down 
resulted in a dramatic 82% reduction in colonoscopy num-
bers. Following this there was an attempt to return to pre-
pandemic numbers but despite best intentions, there was a 
persistent, though lesser, reduction in colonoscopy numbers, 
37%. This reflected the ongoing resource limitations, espe-
cially skilled nursing support, as well as patient reluctance 
to enter the hospital due to fears of contracting the virus. 
Access to colonoscopy was preserved for patients with the 
most urgent indications according to the current provin-
cial guidelines. However, we observed an increase in the 

number of inpatient colonoscopy requests during the first 
wave likely as a result of limited outpatient access for non-
emergent indications. The lack of access may have effec-
tively driven patients into hospital at a time where hospital 
beds were at a premium. This is an unfortunate but predict-
able consequence of the re-prioritization for resources for 
the pandemic.

The benefit of colonoscopy screening is early detection 
of CRC and the opportunity to remove adenomas interrupt-
ing of the adenoma to adenocarcinoma pathway (22). The 
adenoma detection rate per colonoscopy remained relatively 
stable in all periods during this study, and as a result of 
the decreased in numbers of colonoscopies, adenomas were 
left in situ in an estimated 723 patients, including high-risk 

Table 4  Colonoscopy findings 
in colonoscopies during the 
pre-pandemic (2019) vs COVID 
periods (2020)

a Precentage of positive finding per colonoscopies completed in each period

Pre COVID2019 First wave 2020 Pre-COVID 2019 Ramp up 2020

Number of cancers, n (%) 44 (1.7) 18 (3.9) 33 (2.5%) 31 (3.6%)
Location, n (%)
 Ileum 0 (0%) 1 (6%) 3 (9.0%) 3 (9.7%)
 Cecum 5 (11.4%) 6 (33.3) 7 (21.2%) 3 (9.7%)
 Ascending 3 (6.8%) 1 (5.6%) 10 (30.3) 5 (1.6%)
 Transverse (includes flexures) 6 (13.6%) 1 (5.6%) 2 (6.1%) 1 (3.2%)
 Descending 3 (6.8%) 1 (5.6%) 5 (1.5%) 4 (12.9%)
 Sigmoid 8 (18.2%) 2 (11.1%) 6 (1.8%) 15 (58.4%)
 Rectum 18 (40.9%) 5 (27.8%) 0 (0%) 0 (0%)
 Other (inc. anastomosis) 1 (2.3%) 1 (5.6%) 0 (0%) 0 (0%)
 Polyps removed, n (%)a 929 (36.9%) 167 (36.2%) 489 (36.8%) 350 (41.5%)
 Adenoma removed, n (%)a 766 (30.5%) 142 (30.7%) 351 (26.6%) 252 (30.0%)

Type, n
 Hyperplastic 210 35 46 23
 Tubular 655 114 157 92
 Tubulovillous 66 8 9 4
 Sessile serrated 91 0 17 12
 High grade dysplasia 27 0 15 14
 Inflammatory 92 5 25 23

Number of polyps, n (%)a

 1 505 (20.1%) 82 (17.8%) 261 (19.6%) 187 (22.2%)
 2 232 (9.2%) 38 (8.2%) 107 (8.1%) 75 (8.9%)
 3 8 (3.5%) 15 (3.3%) 60 (4.5%) 44 (5.2%)
 4 37 (1.5%) 12 (2.6%) 28 (21.1%) 19 (2.3%)
 5–9 47 (10.2%) 8 (1.7%) 27 (20.3%) 22 (2.6%)
 > 10 18 (7.2%) 8 (1.7%) 6 (0.5%) 3 (3.6%)

AJCC cancer stage
 0 – – 1 (3.0%) 2 (6.5%)
 I – – 6 (18.2%) 3 (9.6%)
 2 – – 11 (33.3%) 6 (20%)
 3 – – 8 (24.3%) 7 (22.6%)
 4 – – 4 (12.1%) 9 (29.0%)
 Stage unavailable – – 2 (6.1%) 1 (3.4%)
 Non-adenocarcinomas – – 1 (3.0%) 3 (9.6%)
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adenomas with HGD in 28. A similar stable adenoma detec-
tion rate was seen in a central Italian study by D’Ovidio 
et al., looking at colonoscopies performed during the pan-
demic for a selected high risk patient group. They did, how-
ever, have an increase in the ‘high risk’ adenoma detection 
rate from 25 to 47% (including adenomas > 10 mm, villous, 
serrated and HGD) in comparison to a previous year not 
seen in our study [5]. Prioritization of colonoscopies during 
the pandemic did increase the rate of CRC detection in our 
cohort, but it could not entirely offset the absolute reduction 
in colonoscopy numbers. There was also a troubling trend 
seen in the final pathology of the CRC diagnosed during 
the ramp up period with more advanced stages and more 
metastatic cancer was identified when compared to the same 
period in 2019. A similar finding of more advanced CRC 
at diagnosis was also seen in Australia and New Zealand, 
where the post-lockdown period saw an increase in urgent 
or emergency procedures for colorectal cancer, more stoma 
creation, and a proportionally higher rise in Stage II or III 
disease and decrease in stage I disease [23].

According to predictive modelling, the reduction 
in screening, adenoma removal and early CRC detec-
tion will likely result in an increased incidence of CRC 
and more advanced stage at diagnosis. Ricciardello et al. 
estimated for the Italian population that screening delays 
beyond 4–6 months would result in a significant increase 
in advanced CRCs (Stage III and IV) and that a delay of 
12 months would increase the mortality associated with 
CRC [24]. Similar predictive modeling was done for the 
Canadian population using a validated mathematic model, 
which predicted a six-month suspension of primary screen-
ing could increase both the incidence and mortality associ-
ated with CRC [25]. Early data from our four-month shut 
down seems to support these predictions.

It has been suggested that non-invasive screening 
approaches such as FIT maybe be used as an alternative 

screening modality to reduce overall demands and as a way 
to prioritize colonoscopy access [26–28]. There are some 
challenges to this approach. In a Californian study, non-inva-
sive testing, including FIT, decreased during the pandemic 
in parallel with the reduction in colonoscopies, although the 
authors noted an earlier return to pre-pandemic levels while 
colonoscopies lagged behind [29]. This reduction in FIT 
testing was also seen in the Taiwanese population, which 
similar to Canadian guidelines has a primarily FIT lead CRC 
screening program [30]. In this population there were also 
signs of patient reluctance to enter the health care environ-
ment during the pandemic even for diagnostic testing follow-
ing positive FIT screening, with an overall rescheduling and 
cancellation of diagnostic colonoscopies following a positive 
FIT test of 10.9%, significantly higher than previous years. 
This reluctance was also seen in the D’Ovidio et al. study 
where only 43% of high-risk patients, who were FIT posi-
tive or in polypectomy surveillance programs, invited for 
colonoscopy underwent the procedure as the rest declined 
[5]. Non-invasive screening methods, like FIT, may well be 
the way to meet screening needs in the pandemic but to do 
so there needs to be a systematic approach to preserve access 
to these methods, especially where primary care services are 
disrupted. Patients’ reasonable concern about entering the 
health care environment during the pandemic will also need 
to be addressed if the necessary diagnostic colonoscopy fol-
lowing a positive FIT test are to be completed.

Our study specifically addresses the impact of restrict-
ing colonoscopy access in a population where alterna-
tive screening methods for CRC were in place and still 
available, and where urgent access to colonoscopy was 
preserved. In our study, average risk screening accounted 
for only 4% of colonoscopies performed in the first wave 
and 0.1% in the ramp up, down from 5 and 7% in the pre-
pandemic period respectively. This is significantly less 
than the 18% estimated by the Gastrointestinal Endoscopy 

Fig. 3  Colorectal cancer stage 
in those diagnosed in July and 
August 2019, pre-COVID pan-
demic, to July and August 2020, 
Ramp up period
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COVID working group for Ontario, Canada, which might 
reflect the benefit of a direct chart access to review the 
indications or better compliance with guidelines at our 
institution [31]. USPST guidelines do not mandate non-
invasive screening as the primary tools for average risk 
screening, and a recent study in Chicago reported that 25% 
of colonoscopes are done for these patients, suggesting 
that in other populations prioritizing non-invasive meth-
ods may will decrease demands for colonoscopy in these 
populations [27]. Given adherence to provincial guide-
lines limited our average risk screening colonoscopies, the 
dramatic reduction in screening and surveillance colonos-
copies seen in this study included reduced screening in 
patients with some of the highest risk for adenomas and 
CRC such as patients with inflammatory bowel disease, 
FAP and Lynch syndrome [32, 33]. Alternative methods 
to preserve colonoscopy access should be considered for 
these high-risk patients.

The strengths of this study include the detailed infor-
mation, including indication and prioritization, available 
from the endoscopy database, referrals, and chart reviews. 
Furthermore, the availability of a suitable historical control 
facilitated the interpretation of observations made during the 
pandemic. However, the data in the study is from a single 
academic tertiary hospital and therefore may not be gener-
alizable to all healthcare settings. Finally, it is difficult to 
make any conclusive statements on stage migration from 
this relatively small sample size over a limited time period, 
and the true outcomes of delayed colonoscopies are likely 
not yet apparent.

The current health care guidelines were not designed for 
use during the strict resource limitation of a global pan-
demic. When standard provincial guidelines were used dur-
ing this pandemic, they resulted in a small increase in the 
rate of CRC diagnosis per colonoscopy but an overall reduc-
tion in CRC diagnoses and adenoma removal. High risk 
screening and surveillance colonoscopies were deprioritized 
and there were not enough resources to adequately meet the 
needs of this patient population. In the coming month and 
years, clinicians will have to manage the consequences of 
delayed colonoscopies, including missed opportunities for 
prevention and early detection with the resulting increase 
in the incidence of CRC and CRC stage at diagnoses. It is 
unlikely that the COVID-19 pandemic will remain an iso-
lated occurrence. We owe it to our patients to evaluate our 
past response and plan for the future to minimize the sec-
ondary harms of resource re-allocation wherever possible.
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