
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



ORIGINAL REPORTS
Impact of Elective Case Postponement

Secondary to COVID-19 on General
Surgery Residents’ Experience:
Operative Cases Logged at Three
Academic Teaching Hospitals
Sarah Lund, MD,† Pranav Hinduja, MBBS,† John Stulak, MD,‡ Enrique Elli, MD,x Nitin Mishra, MBBS,{

Houssam Farres, MD,# and Mariela Rivera, MD**

†Department of Surgery, Mayo Clinic, Rochester, Minnesota; ‡Department of Cardiovascular Surgery, Mayo
Clinic, Rochester, Minnesota; §Department of General Surgery, Mayo Clinic, Jacksonville, Florida; ¶Department of
Colon and Rectal Surgery, Mayo Clinic, Phoenix, Arizona; #Department of Vascular and Endovascular Surgery,
Mayo Clinic, Jacksonville, Florida; and **Division of Trauma, Critical Care, and General Surgery, Mayo Clinic,
Rochester, Minnesota
OBJECTIVE: This study aims to characterize changes in

the total operative cases logged by general surgery resi-

dents across three residency programs.

DESIGN: Retrospective cohort study. De-identified case

logs, divided by institution and post graduate year (PGY)

level, were obtained from the general surgery training pro-

grams at three academic hospitals. Total cases logged were

calculated over the pandemic period (start: beginning of
residency, end: May 31st, 2020) and the control period

(start: beginning of residency, end: May 31st, 2019).

SETTING: Three academic tertiary hospitals (Mayo Clinic
� Arizona, Mayo Clinic � Florida, and Mayo Clinic �
Rochester)

PARTICIPANTS: All general surgery residents at these

three hospitals, including 25 residents at Mayo Clinic �
Arizona in both the pandemic and control period, 16

and 15 residents at Mayo Clinic � Florida in the control

and pandemic period, respectively, and 81 and 77 resi-

dents at Mayo Clinic � Rochester in the control and pan-

demic period, respectively.
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RESULTS: Only PGY 4 general surgery residents at Mayo

Clinic � Rochester had a decrease in operative cases

logged in the pandemic period (759 cases on average

compared to 1010 cases, p = 0.005), with no other
changes in operative cases logged noted.

CONCLUSIONS: While elective cases were postponed

secondary to the COVID-19 pandemic for around 1

month in the spring of 2020, the decrease in elective
cases did not greatly impact overall resident operative

cases logged for residents in three general surgery resi-

dency programs. ( J Surg Ed 78:1863�1867. � 2021

Association of Program Directors in Surgery. Published

by Elsevier Inc. All rights reserved.)
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COMPETENCIES: Patient Care
INTRODUCTION

In the spring of 2020, governmental restrictions second-

ary to the novel coronavirus (COVID-19) pandemic in
several regions of the United States required postpone-

ment of elective surgical operations. During this time, as

described by a scoping review of the impact of COVID-

19 on resident education, many residency programs

across the United States restructured their call and rota-

tion schedules, rotating a group of residents in “reserve”
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at home with another group of residents working clini-

cal hours.1 This restructuring in resident rotations has

been evident across the literature, with the majority of

the impact reported in surgical specialties (such as
orthopedic surgery, otolaryngology, neurosurgery, gen-

eral surgery, cardiothoracic surgery, vascular surgery,

plastic surgery, urology, and oral and maxillofacial sur-

gery) all reporting similar restructuring across the United

States. 2-10

Several editorials within surgical fields have hypothe-

sized that postponement of elective cases and rotation

restructuring will cause surgical residents’ operative
case counts overall to decrease. Within general surgery,

a nationwide survey demonstrated a subjective decrease

in resident operative cases secondary to the pandemic.11

Other similar surveys in surgical specialties, including

separate surveys of urology, oral and maxillofacial sur-

gery (OMFS), neurosurgery, and thoracic surgery resi-

dents and program directors, reported a subjective

decrease in trainee surgical volumes ranging from 67-
83%.3,4,6,12 Furthermore, surgical residents, when sur-

veyed, have associated this subjective, not objective,

decrease in operating experience with a negative impact

on their training.12 A systematic review reported from

numerous articles that shortages in personal protective

equipment, postponement of elective cases, and need

for shorter operating time to reduce risk of infection has

theoretically decreased the operating experience of sur-
gical residents.13

Little is known about the objective effect of COVID-19

governmental restrictions and postponement of elective

surgical cases on surgical trainees’ objective overall oper-

ative experience. The studies published to date have

focused on the subjective experience of surgical trainees

and program directors, in the form of survey research.

This study aims to determine if there was an objective
change in the total operative cases logged by general sur-

gery residents across three general surgery residency

programs after the time period affected by pandemic

governmental restrictions compared to the previous

year. We hypothesize that general surgery residents

would have significantly decreased operative cases

logged after the pandemic governmental restrictions.
MATERIAL ANDMETHODS

De-identified case log information was collected for all

general surgery trainees at three general surgery training

programs (Mayo Clinic � Arizona, Mayo Clinic � Florida,

and Mayo Clinic � Rochester). Total number of cases

were calculated for two periods: from the beginning of

residency (July 1st) to May 31st, 2020 (pandemic period)
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and from the beginning of residency (July 1st) to May

31st, 2019 (control period). May 31st was selected as the

period end date as this study is assessing the effects of the

COVI-19 governmental restrictions on elective cases on
resident cases logged and these governmental restrictions

lasted until May. The start date for the “beginning of resi-

dency” was in July for each resident, but the date varied

based on the resident. Average total cases logged with

these two periods were calculated based on campus and

post graduate year (PGY) (PGY1 to PGY5).

Quantitative variables were reported as means and

standard deviations and were compared between the
control and pandemic periods. Univariate analysis was

performed with Student’s t-test for quantitative variables.

Significance was determined with a < 0.05 and all

hypothesis tests were 2-sided. This study was approved

by an institutional COVID-19 Research Task Force and

deemed exempt by the Institutional Review Board.
RESULTS

At Mayo Clinic � Arizona, a total of 25 residents were
compared in both the control period to the pandemic

period. At Mayo Clinic � Florida, a total of 16 residents in

the control period and 15 surgical residents in the pan-

demic period were compared. At Mayo Clinic � Roches-

ter, a total of 81 residents in the control period and 77

residents in the pandemic period were compared (Fig. 1).

Each state had a unique timeline with respect to pan-

demic governmental restrictions, which mandated post-
ponement of elective surgical cases. In Arizona, elective

surgeries were postponed from March 19th until May

1st, 2020. In Florida, postponement of elective surgeries

was in effect from April 1st to May 1st, 2020. In Minne-

sota, elective surgeries were postponed from March

19th, 2020 to May 11th, 2020. All three hospitals post-

poned elective surgeries pursuant to state executive

order, resuming elective surgeries in a progressive, itera-
tive fashion after executive orders were lifted.

When comparing total cases logged by general surgery

residents at these three campuses between the pan-

demic and control periods, no difference in operative

cases logged was seen when grouped by PGY level at

Mayo Clinic � Arizona or Mayo Clinic � Florida (Fig. 2).

At Mayo Clinic � Rochester, PGY 4 general surgery resi-

dents had a significant decrease in total cases logged
with 759 total cases logged on average by May 2020

compared to 1010 total cases logged on average by May

2019 (p = 0.005) (Fig. 2).

PGY 4 and PGY 5 general surgery residents at Mayo

Clinic � Rochester were pulled from the same pool of

residents to cover similar call and rotation schedules
cal Education � Volume 78/Number 6 � November/December 2021



FIGURE 1. Number of general surgery residents at each hospital during the control (2018-2019) and pandemic (2019-2020) period.
during the time affected by pandemic governmental

restrictions. Based on this fact and the finding of a signifi-

cant decrease in cases logged in PGY 4 and not PGY 5

residents, a post hoc analysis was performed comparing

the types of cases, based on ACGME case requirements,

logged during the pandemic period to the control period

in PGY 4 and PGY 5 general surgery residents at Mayo

Clinic � Rochester. A significant decrease in three types
of cases for Mayo Clinic � Rochester PGY 4 general sur-

gery residents was seen when comparing cases logged

by May of 2020 compared to May of 2019: Alimentary

Tract � Stomach, Alimentary Tract � Large Bowel, and

Vascular. For stomach operations, in the pandemic

period PGY 4 Mayo Clinic � Rochester residents had

only logged 13 stomach cases on average (standard devi-

ation 3.9) compared to 40 cases on average (standard
deviation 7.8) for the control period (p = 0.04). For large

bowel operations, in the pandemic period PGY 4 Mayo

Clinic � Rochester residents had only logged 28 large

bowel cases on average (standard deviation 15.2) com-

pared to 90 cases on average (standard deviation 18.4)

for the control period (p = 0.001). For vascular cases, in

the pandemic period PGY 4 Mayo Clinic � Rochester

residents had only logged 64 vascular cases on average
(standard deviation 11.0) compared to 103 cases on aver-

age (standard deviation 28) for the control period

(p = 0.0005). When comparing volumes by type of cases,

there was no significant difference between the pan-

demic period and the control period for PGY 5 Mayo

Clinic � Rochester general surgery residents.

Based on this information, we then performed a post

hoc analysis comparing the number of days the PGY 4
Mayo Clinic � Rochester general surgery residents spent

covering different surgical services compared to the

PGY 5 residents during the months affected by the
Journal of Surgical Education � Volume 78/Number 6 � November/De
pandemic governmental restrictions. The PGY 4 and 5

residents covered surgical oncology services, emergency

general surgery services, trauma surgery services, colon

and rectal surgery services, the surgical intensive care

unit, and “flex” coverage during this time period. PGY 4

and 5 residents covered these services fairly evenly, only

the “flex” coverage differing significantly between PGY

4 and 5 residents. PGY 4 residents spent more days
(5.5 days on average, standard deviation 5.7) on a flexi-

ble service coverage schedule, functioning as back-up

coverage for operative cases, than PGY 5 residents

(1.2 days on average, standard deviation 1.8) (p = 0.04).
DISCUSSION

A nationwide survey of general surgery residents con-
ducted in the summer of 2020 reported that general sur-

gery residents felt they operated significantly less, from

> 4 cases a week on average to < 4 cases a week on

average.11 In the same study, 42% of general surgery resi-

dents worried that they would not meet the minimum

case requirements based on restructured rotations and

decreased operative volume secondary to the pan-

demic.11 These results led to this study’s hypothesis that
general surgery trainee’s operative cases logged would

be significantly decreased after the pandemic period com-

pared to the previous year. However, when examining

three general surgery residency programs in the United

States, overall operative case logs for general surgery resi-

dents remained unaffected with a significant decrease

only seen in PGY 4 residents at Mayo Clinic � Rochester.

That decrease in cases was only seen in vascular and ali-
mentary tract cases. Interestingly, the PGY 4 residents

had a similar call schedule and covered similar rotations
cember 2021 1865



FIGURE 2. Total operative cases performed by general surgery residents.
Compared total cases logged during residency for each PGY level with an end
date of May 2019 to an end date of May 2020. Significant differences
(p< 0.05) denoted with a *. A) Mayo Clinic� Arizona B) Mayo Clinic� Flor-
ida C) Mayo Clinic� Rochester
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to the PGY 5 residents at Mayo Clinic � Rochester, but

the PGY 5 residents saw no similar pandemic-related

decrease in case volume. Several possible explanations

exist for this finding. As PGY 5 case volume did not
change as PGY 4 case volume decreased, operative cases

may have been shunted to the PGY 5 residents during the

period affected by elective case cancellations. Further-

more, PGY 5 residents may have been pulled to cover

more surgical oncology cases, as they are more complex,

during the pandemic period, thus explaining the decrease

in Alimentary Tract cases logged for PGY 4 residents.

Additionally, Mayo Clinic� Rochester general surgery res-
idents were taken off of the vascular surgery services dur-

ing the period affected by governmental restrictions.

Since Mayo Clinic � Rochester residents typically com-

plete their vascular surgery rotations by the end of PGY 4

year, some PGY 4 residents may have lost the opportunity

to complete their second or third vascular surgery rota-

tion during the pandemic period, thus causing the evident

decrease in vascular cases logged.
Several possible explanations exist for a lack of over-

whelming decrease in operative cases logged at all three

hospitals. The authors’ feel the most likely explanation

is that elective surgeries were only postponed for

approximately a month in all three states, therefore the

lost operative opportunities in this month were not sig-

nificant. Additionally, the change in resident staffing

shifted surgical residents toward the emergency general
surgery and trauma services. We do not expect that the

operative volume on these services, which deal in surgi-

cal emergencies, would be greatly affected by the post-

ponement of elective cases. Furthermore, services

which typically perform elective cases did continue to

operate on urgent patients, albeit at a lower volume,

therefore allowing residents staffing those services to

obtain continued operative experiences. Also, as has
been subjectively reported by faculty surgeons at these

hospitals, a “catch-up” effect likely existed after elective

procedures restarted such that residents were operating

more than they typically would when the governmental

restrictions ended. Our findings may help alleviate con-

cerns present in the literature that residents’ operative

experience and competency will suffer significantly

because of the COVID-19 pandemic, however further
research is needed to see if no difference in operative

case load is found within other surgical specialties. Fur-

ther qualitative work should be done to identify why

some operative case volume for some residents were

affected and others were not.

This study has several limitations. This is a multi-cen-

ter study, reviewing operative case logs at three separate

residency programs, but the resident experience at these
three programs may not be representative of all general

surgery residents across the United States. Second, the
cal Education � Volume 78/Number 6 � November/December 2021



individual sizes of the general surgery programs reported

here, while at or above average for the nation, are still

relatively small and may, therefore, be underpowered

for finding a difference in cases logged within PGY level.
CONCLUSIONS

In conclusion, only PGY 4 residents at Mayo Clinic �
Rochester had a significant decrease in operative cases

during the pandemic, with all other general surgery resi-

dents in three residency programs unaffected. Under-

standing the impact of postponing elective operations

secondary to COVID-19 on general surgery residents’

operative experience will be essential in anticipating any
deficiencies in experience prior to resident graduation.
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