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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic
has had an unprecedented impact on surgical healthcare delivery sys-
tems. Multiple surgical organizations outlined recommendations on
the performance of surgeries to minimize viral transmission, prioritize
resource allocation, and avoid perioperative complications. This study
aims to characterize the changes in surgical volume during the COV-
ID-19 pandemic.

Methods: A retrospective chart review was performed at a large
public hospital to characterize the surgical case volume, specialties
performing surgeries, case urgency (elective vs. non-elective), patient
presentation (emergency room, clinic, inpatient), and patient demo-
graphics. Data were collected between January 17 and May 8, 2020,
8 weeks prior to and 8 weeks after the declaration of COVID-19 as a
national emergency in the USA. For comparison, data between Janu-
ary 17 and May 8, 2019 were also collected. A univariate analysis was
performed via paired tests between the two years.

Results: There was a statistically significant decrease in both elective
and non-elective cases in 2020. When compared to 2019, the weekly
case volume in 2020 is significantly higher prior to the declaration of
COVID-19 a national emergency (weeks 1 - 8) and significantly low-
er after the declaration of COVID-19 as a national emergency (weeks
9 - 16). Additionally, there appeared to be statistically significant de-
crease in non-elective surgical case volumes.

Conclusions: In facing the challenges presented by the COVID-19
pandemic, clinician leaders have been tasked with making difficult
decisions regarding patient care. While leading surgical organizations
provided guidelines for best practices at the start of the pandemic, the
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long-term implications of these decisions are unknown. This study
has found that the COVD-19 pandemic has resulted in decreased vol-
ume of both elective and non-elective surgeries, raising concerns that
necessary care may be delayed for marginalized populations.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has had
an unprecedented impact on the American healthcare delivery
system, healthcare infrastructure, and clinical workforce. In an
effort to limit the spread of the virus, hospital systems have
employed various measures such as encouraging the use of
masks and face shields [1], increasing the use of telemedicine
[2], and designating specific COVID-19 units [3]. Similarly,
surgical organizations outlined specific recommendations for
the management of operative pathologies during the pandem-
ic. These recommendations emphasize the need to: 1) decrease
the transmission of COVID-19 during the preoperative, intra-
operative, and postoperative period [4]; 2) limit perioperative
complications related to COVID-19 [5]; and 3) ensure appro-
priate resource allocation and conservation.

The American College of Surgeons (ACS) clarified the
need for a brief cessation of elective cases during the pandem-
ic’s initial peaks and a subsequent, thoughtful reintroduction
of elective cases in local facilities [6]. Additionally, the ACS
encouraged the conservative medical management of certain
diseases when appropriate in COVID-positive patients, adop-
tion of a triaging system for non-emergent operative cases, and
provision of appropriate personal protective equipment when
operating on COVID-positive patients.

In following these guidelines, the nature of surgery and
anesthesia practices changed during the COVID-19 pandemic
as most elective and non-urgent cases were postponed. This
decision raised multiple concerns within the oncologic com-
munity as delay by even 1 month can increase mortality in
patients with cancer [7]. Additionally, pathology requiring ur-
gent and emergent interventions during the pandemic differed
from prior periods. For example, there was a noted increase in
gunshot wounds [8], a decrease in blunt trauma (often attrib-
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uted to restrictions on movement), and an overall decrease in
operative trauma [9].

The uncertainty that COVID-19 created and the delays in
the delivery of surgical care it imposed forced the surgeon into
a different role. Surgeons were tasked with identifying patients
who can be safely diverted to non-operative management and
prioritizing the disposition of patients with an urgent need for
surgical intervention. To understand the impact of COVID-19,
it is important to assess the changes in surgical case volumes,
and more importantly the changes in non-elective case volumes,
during the pandemic. This is critical in order to clarify the need
for patient follow-up and important considerations regarding the
progression of disease beyond optimal surgical management.

Materials and Methods

Data collection

This study is a retrospective chart review that compares surgi-
cal case volumes at a large public hospital during a 16-week
period (January 17 to May 8) in 2019 to the same 16-week pe-
riod in 2020. This 16-week period was chosen as it spans both
the declaration of the COVID-19 pandemic as a national emer-
gency in the USA (March 13, 2020) and the period in which
all elective cases were cancelled by the governor of the state of
Texas (March 22 to April 21). Data were collected for the same
dates in 2019 to account for seasonal variability.

The electronic medical records (EMRs) of all patients
who underwent surgery during this time were reviewed, and
data were collected in a deidentified fashion. Data included
surgeries performed, specialties performing the surgeries, case
classification, patient presentation, patient demographics, and
COVID status if available. Data were stored in an encrypted
database. A total of 12 surgical specialties were represented
in the study including acute care and trauma surgery, cardio-
thoracic surgery, endocrine surgery, ophthalmology, oral and
maxillofacial surgery, neurosurgery, otolaryngology, orthope-
dic surgery, plastic surgery, surgical oncology, urology, and
vascular surgery. Case classification included four categories
as defined by the hospital: elective (defined as no time limit
to case start from posting), urgent (case must start within 6
h of posting), emergent (case required to start within 3 h of
posting), and STAT (case to start upon immediate arrival of
patient). Case classification was dichotomized into elective
and non-elective, where non-elective cases included urgent,
emergent, and STAT cases. Patient presentation was comprised
of three sources: clinic, emergency room (ER), and inpatient.
In terms of patient demographics, information regarding age,
race, ethnicity, and insurance status was collected.

For this study, the obstetrics and gynecology data were
not included as the service has a dedicated operating suite with
separate operative case logs and restricted access.

Data analysis

A non-parametric paired test was performed to compare the
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weekly case volumes by classification, specialty, and pres-
entation by pairing the weeks in 2019 and 2020 comparing
them. These data were then grouped in two cohorts: 1) cases
in weeks 1 - 8 (corresponding dates Jan 17 to March 13); 2)
cases in weeks 9 - 16 (dates March 14 to May 8), to represent
the dates before and after the declaration of COVID-19 as a
national emergency. The paired results for the two cohorts
were analyzed using a signed rank sum test for each objec-
tive (o < 0.05). The change in surgical case volumes for total
and non-elective surgical cases from 2019 to 2020 before and
after COVID was assessed. Secondary objectives included
evaluating the change in total case volumes and non-elective
case volumes for each specialty in 2019 and 2020 between
Jan 17 and May 8.

Ethical approval

This study was reviewed by the Baylor College of Medicine
Institutional Review Board and the Harris County Health Sys-
tem Institutional Review Board, and was determined to be an
exempt study by both; and the study was conducted in compli-
ance with the ethical standards of the Baylor College of Medi-
cine and Harris Health Institutional Review Boards.

Results

Population

Overall, the cohort was 53% female for both years (Table 1).
The mean age was 48.2 + 15.2 years in 2019 and 46.8 + 15
years in 2020 (P = 0.0012) (Table 2). During 2019, the patient
population identified as 46% Hispanic, 25% African Ameri-
can, 16% Caucasian, 2.6% Asian, and 10% other, with other
races compromising < 1% of the cohort (Table 1, race as de-
fined in EMR). In the 2020 cohort, patients self-identified as
39% Hispanic, 27% African American, 17% Caucasian, 2%
Asian, and 14% other, with other races compromising < 1%
of the population (Table 1). This represents a difference in the
racial demographics of the population between the two years.

For the 2019 cohort of patients, insurance sources were
as follows: 21% self-pay, 49% county-subsidized insurance,
7.5% Medicaid, 8.3% Medicare, and 14% private insurance
(Table 1). In 2020, the patient insurance sources were as fol-
lows: 18% self-pay, 54% county subsidized insurance, 7.7%
Medicaid, 7.7% Medicare, and 13% private insurance (Table
1). This represents a statistically significant difference in dis-
tribution of payor source (P = 0.0007) between the two years.

Patient presentation

Of the 2,745 patients who underwent surgery in 2019, 535
(19.5%) presented from the ER, 794 (28.9%) presented from
the inpatient setting, and the remaining 1,416 (51.6%) present-
ed from clinic. During 2020, a total of 2,311 patients under-
went surgery, of whom two did not have presentation data. Of
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Table 1. Summary Demographic Information Between 2019 and 2020

Variable name and indicators 2019, n (%) 2020, n (%)
Sex
Male 1,277 (47) 1,096 (47)
Female 1,468 (53) 1,215 (53)
Race
African American 684 (25) 622 (27)
Hispanic 1,255 (46) 909 (39)
Asian 70 (2.6) 46 (2)
Caucasian 438 (16) 385 (17)
Native American/Alaska Native 3(0.11) 3(0.13)
Native Hawaiian and Pacific Island 4(0.15) 0(0)
Other 280 (10) 330 (14)
Insurance status
Declined/unknown 11 (0.4) 15 (0.65)
Self-pay 586 (21) 409 (18)
County subsidized 1,337 (49) 1,255 (54)
Medicaid 205 (7.5) 179 (7.7)
Medicare 228 (8.3) 179 (7.7)
Private 388 (14) 289 (13)

the remaining 2,309 patients undergoing surgery, 530 (23%)
presented through the ER, 653 (28.3%) presented as inpatient,
and 1,126 (48.8%) presented from the clinic setting. This rep-
resented a statistically significant change in the distribution of
patient presentation for surgery (P = 0.0095). During the first
8 weeks of 2020, the distribution of patients presenting from
each setting was 274 (17.5%) from the ER, 428 (27.3%) as
inpatient, and 864 (55.2%) from clinic. The second 8 weeks
of 2020 saw 256 (34.5%) patients present from the ER, 225
(30.3%) patients presenting as inpatient, and 262 (35.3%) pa-
tients present through clinic (Fig. 1).

Overall surgical volume

A total of 2,745 surgeries were performed from January 17 to
May 8, 2019 and a total of 2,311 surgeries were performed dur-
ing the same period in 2020. The weekly case volume in 2019
was stable across all 8 weeks (mean = 172 + 11) (Fig. 2). Con-
versely, the mean weekly case volume in 2020 was 192 + 23
prior to March 13 and decreased to 93 + 24 after March 13. This
was a statistically significant decrease in case volumes from the
first 8 weeks and the second 8 weeks (P =0.007) (Fig. 3). When
compared to 2019, the decrease in surgical case volumes between

Table 2. Average Age of Participants in 2019 and 2020

Variable 2019 2020
Age (mean = SD) 482+15.2 46.8 15

SD: standard deviation.

March 13 and May 8 of 2020 remained statistically significant.

Non-elective surgical case volumes

There were 1,535 and 1,250 non-elective surgeries performed
in 2019 and 2020, respectively (Fig. 4). Prior to the announce-
ment of COVID-19 as a national emergency in 2020 the mean
weekly non-elective surgical volume was 87 + 9 (weeks 1 -
8). After the announcement of COVID-19 as a national emer-
gency, the mean weekly non-elective surgical volume was 70
+ 17 (weeks 9 - 16). The weekly case volume was consistent
throughout 2019 (mean = 96 = 10) and significantly higher
volume in the last 8 weeks of 2019 when compared to 2020
(P=0.02).

Surgical case volume by specialty

A total of 12 surgical specialties are represented at this large
public institution. Case volumes varied by specialty.

Acute care and trauma surgery

In 2019, the acute care and trauma surgery service performed
a total of 598 cases between January 17 and May 8, of which
467 cases were non-elective. During the same period in 2020,
a total of 475 cases were performed, including 372 non-elec-
tive cases. Prior to the declaration of COVID-19 as a national
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Figure 1. The setting in which patients presented for surgical care between March 14 and May 8 in 2019 and 2020. ER: emer-
gency room.
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Figure 2. Total number of surgical cases by week between January 17 and May 8 in 2019 and 2020.

emergency (weeks 1 - 8), there was no significant difference ume (P = 0.0469) (Fig. 6a) was noted.
in total weekly case volumes compared to the prior year (P
= 0.414) (Fig. 5a), nor was there a significant difference in
non-elective weekly case volumes (P = 0.9844) (Fig. 6a). After
the declaration, a statistically significant decrease in both total
case volume (P =0.0078) (Fig. 5a), and non-elective case vol- The cardiothoracic surgery service performed 75 total cases
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Figure 3. Weekly non-elective surgical case volume between January 17 and May 8 in 2019 and 2020.
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Figure 6. Non-elective case volumes between January 17 and May 8 in 2019 and 2020 categorized by specialty. (a) Acute care
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thopedic surgery. (g) Otolaryngology. (h) Plastic surgery. (i) Surgical oncology. (j) Urology. (k) Vascular surgery.

and 52 non-elective cases from January 17 to May 8, 2019. In
2020, over the same period, 50 total cases and 27 non-elective
cases were performed. Prior to the declaration of COVID-19
as a national emergency (weeks 1 - 8), there was no signifi-
cant difference in weekly total case volumes (P = 0.437) (Fig.
5b) or weekly non-elective case volumes (P = 0.0625) (Fig.
6b) compared to 2019. There was a statistically significant
drop in total case volume (P = 0.0234) after the declaration
of COVID-19 as a national emergency (weeks 9 - 16) (Fig.
5b). The difference in weekly non-elective case volumes after
the declaration was not statistically significant (P = 0.0938)
(Fig. 6b)

Endocrine surgery

The endocrine surgery service performed five total cases be-
tween January 17 to May 8 in both 2019 and 2020 (Fig. 5c¢).
Of those cases three were non-elective in 2019 and two were
non-elective in 2020.

78
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Neurosurgery

In 2019, the neurosurgery service performed 183 cases from
January 17 to May 8 and 141 total cases in 2020. There were
144 non-elective cases in 2019 during that period and 97 in
2020. During weeks 1 - 8, there was no significant difference
in total weekly case volumes compared to 2019 (P = 0.609)
(Fig. 5d).There was a statistically significant decrease in total
case volume (P = 0.0234) during weeks 9 - 16 (Fig. 5d). The
difference in non-elective weekly case volume was not statisti-
cally significant for weeks 1 - 8 but was significant for weeks
9-16 (P=0.0156) (Fig. 6¢).

Ophthalmology

A total of 363 cases were performed by the ophthalmology
service from January 17 to May 8 in 2019 and 237 total cases
were performed in 2020. Twenty-four non-elective cases were
performed by the service in 2019, and 41 non-elective cases
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in 2020. There was no significant difference in total weekly
case volumes between 2019 and 2020 during the January 17 to
March 13 period (P = 0.328) (Fig. 5e¢), nor was there a signifi-
cant difference in non-elective cases over that same period (P =
0.625) (Fig. 6d). There was a statistically significant decrease
in total case volumes (P = 0.0078) (Fig. Se), but not in non-
elective case volume (P = 0.25) during the March 14 to May §
period (Fig. 6d).

Oral and maxillofacial surgery

The oral and maxillofacial surgery service performed 85 to-
tal cases and 59 non-elective cases from January 17 to May
8, 2019 and 77 total cases and 38 non-elective cases in 2020.
Again, a statistically significant decrease in total cases was
noted in weeks 9 - 16 in 2020 (P = 0.0391) (Fig. 5f), and non-
elective cases (P =0.0313) (Fig. 6e).

Orthopedic surgery

For orthopedic surgery, 536 total cases were performed be-
tween January 17 and May 8 in 2019, and 446 total cases were
performed in 2020. A total of 392 non-elective cases were per-
formed in 2019, and 265 non-elective cases in 2020. A sta-
tistically significant drop in total case volume between 2019
and 2020 was noted in weeks 9 - 16 (P = 0.0391) (Fig. 5g).
There was a significant increase in non-elective case volume
for weeks 1 - 8 between 2019 and 2020 (P = 0.0078) (Fig. 6f),
and no difference in non-elective case volume for weeks 9 - 16
between 2019 and 2020 (P = 0.1563).

Otolaryngology

In 2019, the otolaryngology service performed 175 total cases
and 79 non-elective cases from January 17 to May 8, while
during the same period in 2020, a total of 126 cases and 71
non-elective cases were performed. During 2020, there was a
statistically significant drop in total case volume (P = 0.0078)
compared to 2019 for the time period after the declaration of
COVID-19 as a national emergency (weeks 9 - 16) (Fig. Sh).
Prior to the declaration of COVID-19 as a national emergency
(weeks 1 - 8), there was no significant difference in weekly
case volumes compared to the prior year (P = 0.6) (Fig. Sh).
There was no significant difference in non-elective case vol-
umes for both weeks 1 - 8 (P=1) and weeks 9 - 16 (P = 0.375)
between 2019 and 2020 (Fig. 6g).

Plastic and reconstructive surgery

In 2019, the plastic and reconstructive surgery service per-
formed 179 total cases from January 17 to May 8, and 108 to-
tal cases were in 2020. The service performed 66 non-elective
cases in 2019 and 62 non-elective cases in 2020. Prior to the
declaration of COVID-19 as a national emergency (weeks 1
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- 8), there was no significant difference in total weekly case
volumes compared to the prior year (P = 0.938) (Fig. 5i). Con-
versely, there was a statistically significant drop in total case
volume (P = 0.0078) after the declaration of COVID-19 as a
national emergency (weeks 9 - 16) (Fig. 51). There was no sig-
nificant difference in non-elective case volume (Fig. 6h).

Surgical oncology

A total of 140 cases were performed by the surgical oncologists
from January 17 to May 8 in 2019 and 106 total cases were per-
formed in 2020. Of those cases, 105 were non-elective in 2019,
and 74 were non-elective in 2020. Prior to the declaration of
COVID-19 as a national emergency there was no significant dif-
ference in weekly total case volumes (P = 0.0625) (Fig. 5j), or
weekly non-elective case volumes (P = 0.5625) (Fig. 61) com-
pared to 2019. However, there was a statistically significant drop
in both total case volumes after the declaration (P = 0.0078) (Fig.
5j), and in non-elective case volumes (P = 0.0078) (Fig. 61).

Urology

For the urology service, 181 total cases were performed be-
tween January 17 and May 8, 2019, while 172 total cases were
performed in 2020 for those dates. Over that same period,
the urology service performed 75 non-elective cases in 2019
and 54 non-elective cases in 2020. Prior to the declaration of
COVID-19 as a national emergency (weeks 1 - 8), there was a
statistically significant increase in total weekly case volumes
compared to the prior year (P = 0.008) (Fig. 5k). There was
no difference in weekly non-elective case volumes for weeks
1 - 8 (P =0.3435) (Fig. 6j). During 2020, there was a statisti-
cally significant drop in total case volume (P = 0.0078) after
the declaration of COVID-19 as a national emergency (weeks
9 - 16) (Fig. 5k) when compared to 2019, but not in the non-
elective case volume (P = 0.2188) (Fig. 6)).

Vascular surgery

The vascular surgery service performed 71 total cases from
January 17 to May 8 in 2019 and 61 total cases in 2020. The
non-elective case volumes for the period were 18 in 2019 and
19 in 2020. There was no significant difference in either total
case volumes (Fig. 51) or non-elective case volumes (Fig. 6k)
for this service between 2019 and 2020.

Discussion

The COVID-19 pandemic has had an unprecedented impact
on healthcare delivery systems and the clinical workforce. The
American surgical system adapted to the pandemic by insti-
tuting specific recommendations aimed at: 1) decreasing the
transmission of COVID-19 during the preoperative, intraop-
erative, and postoperative period [3]; 2) limiting perioperative
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complications related to COVID-19 [4]; and 3) ensuring appro-
priate resource allocation and conservation during the care of
surgical patients. Additionally, the ACS encouraged conserva-
tive medical management of certain diseases when appropriate
in COVID-positive patients and the resumption of elective op-
erations in a staged fashion [10]. These modifications resulted
in the postponement of many elective and non-urgent surgical
cases, especially at large public hospitals such as the one fea-
tured in this study. This has translated to a statistically signifi-
cant decrease in both elective and non-elective case volumes.
The decrease in overall volumes occurred across the majority
of surgical specialties, including acute care and trauma surgery,
cardiothoracic surgery, ophthalmology, oral and maxillofacial
surgery, neurosurgery, otolaryngology, orthopedic surgery,
plastic surgery, surgical oncology, and urology.

A governor’s order canceled all elective surgeries in Texas
from March 22 to April 21, 2020, so a decrease in elective cas-
es was anticipated [11]. The city of Houston faced additional
delays in resuming elective operations due to a high volume of
COVID-19 cases.

It is worth noting that non-elective case volumes also had
a statistically significant decline, indicating that delays in care
may have occurred for more urgent surgical pathologies. This
decrease was seen in the acute care/trauma surgery, surgical
oncology, neurosurgery, and oral and maxillofacial surgery
services. Interestingly, the orthopedic surgery service, which
had seen a significant increase in non-elective cases prior to
the declaration of the pandemic as a national emergency, saw
a reduction in non-elective cases to levels more comparable to
the prior year.

This is a critical finding as delays in care in resource-lim-
ited settings and at safety net hospitals, such as the hospital
featured in this study, can result in a burdensome backlog of
cases, patient loss to follow-up, and progression of pathology
beyond the optimal therapeutic window for treatment. These
patients frequently face significant barriers to access [12, 13]
and disparate healthcare due to insurance status and socioeco-
nomic factors [12, 14, 15], often manifesting in delayed pres-
entation at baseline. Reduced case volumes secondary to the
pandemic add further potential delays to care. These delays in
care may have persisted, as 1 year into the pandemic the public
hospital in this study continues to operate at reduced capacity
due to ongoing concerns about COVID-19.

Moreover, delays in surgical care for certain pathologies,
such as oncologic diseases, results in increased morbidity and
mortality [7]. It has been established that patients with onco-
logic diseases served at safety net hospitals often present at
later stages and in younger populations that are primarily racial
minorities and uninsured [13, 14, 16]. Delays in care for these
patients can exacerbate existent healthcare disparities and ad-
versely affect outcomes.

It should be noted that the data for this study are limited. It
analyzes surgical case volumes at one large public institution in
a city with a documented high incidence of COVID-19 cases.
Additionally, this data captures the initial months of the pan-
demic wherein little was known about the virus, its transmis-
sion, and its treatment. The statistically significant decrease in
urgent cases seen between March 13 and May 8, may in part,
be due to patients’ decisions to postpone seeking care in order
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to avoid exposure in a clinical setting. It would be prudent to
determine if the decrease in non-elective cases persisted for the
duration of the pandemic.

Also worth mentioning is that some of the surgical subspe-
cialties are poorly represented at this institution. For example,
vascular and endocrine surgical case volumes are low at base-
line resulting in the case volume analysis for these surgical sub-
specialties to be underpowered. Similarly, data for obstetrics
and gynecology were excluded from the analysis as the service
has a dedicated operating suite with separate operative case
logs and restricted access. Future studies should address the
impact of COVID-19 on obstetrics and gynecology case vol-
umes as cesarean sections are the most common procedure per-
formed globally [17]. Gynecologic cases hypothetically would
have been similarly impacted potentially delaying gynecologic
and urogynecologic care. It will also be particularly important
to determine the health disparities that may have resulted from
the postponement of surgical care during this period.

Conclusions

In facing the challenges presented by the COVID-19 pan-
demic, clinician leaders have been tasked with making diffi-
cult decisions regarding patient care. While leading surgical
organizations provided guidelines for best practices at the start
of the pandemic, the long-term implications of these decisions
are unknown. This study has found that the COVID-19 pan-
demic has resulted in decreased performance of both elective
and non-elective surgeries. This in turn raises concerns that
necessary care may be delayed for marginalized populations.
It is therefore incumbent on surgeons and clinicians to ensure
appropriate follow-up for their patients and for healthcare sys-
tems to work towards mitigating the potential impact of case
delays.
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