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Changing characteristics of emergency surgery during
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Abstract

Background: In other countries, researchers have noticed diverse variations in the features of patients undergoing emergency
surgery during the COVID-19 pandemic. In Mexico, there is not information about this issue. Methods: Workers of the Mexican
Government, who required emergency surgeries were studied by the general surgery service of a General Hospital administered
by the Institute of Social Security and Services for State Workers Instituto de Seguridad y Servicios Sociales de los Trabajadores
del Estado (ISSSTE), through the periods from March-August 2019 (non-exposed) and March-August 2020 (exposed). The analy-
sis included: demographic data, laboratory information, post-operative diagnoses, symptoms’ length, days of emergency stay, and
post-operative stay. Results: One hundred and ninety-three emergency surgeries were analyzed; 106 in 2019 and 87 in 2020 (a
decrease of 18%). Throughout the pandemic, the number of days between the symptoms’ onset and surgery was greater: 2019,
7.6 + 4.6 days; 2020, 14 6.7 days (p < 0.0001). In addition, cases of acute appendicitis decreased (2019-60.3%; 2020-42.5%),
and those of acute calculous cholecystitis increased (2019-12.2%; 2020-24.1%). Conclusion: Through the COVID-19 pandemic,
there were notable changes in the characteristics of Mexican Government’s workers who warranted emergency surgery.
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Resumen

Antecedentes: En otros paises, han notado diversos cambios en las caracteristicas de los pacientes sometidos a cirugia de
emergencia durante la pandemia de COVID-19. En México no existe informacién sobre este tema. Método: Estudiamos a los
trabajadores del gobierno mexicano que requirieron tratamiento quirirgico de emergencia por el servicio de cirugia general
de un Hospital General del Instituto de Seguridad y Servicios Sociales para los Trabajadores del Estado (ISSSTE), durante
los periodos de marzo-agosto de 2019 (no expuestos) y marzo-agosto de 2020 (expuestos). El analisis incluyé: datos demo-
graficos, datos de laboratorio, diagndsticos postoperatorios, duracién de los sintomas, dias de estancia en emergencias y
estadia postoperatoria. Resultados: Se analizaron 193 cirugias de emergencia; 106 en 2019 y 87 en 2020 (una disminucion
del 18%). En la pandemia, el nimero de dias entre el inicio de los sintomas y la cirugia fue mayor: 2019, 7.6 + 4.6 dias; 2020,
14 £ 6.7 dias (p < 0.0001). Ademas, disminuyeron los casos de apendicitis aguda (2019-60,3%; 2020-42,5%) y aumentaron
los de colecistitis litidsica aguda (2019-12,2%,; 2020-24,1%). Conclusién: Durante la pandemia de COVID-19, hubo cambios
notables en las caracteristicas de los trabajadores del gobierno mexicano que ameritaron cirugias de emergencia.
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The COVID-19 pandemic, caused by the SARS-
CoV-2 coronavirus, generated notable changes in all
human activities'2. Therefore, medical and surgical
practice also had great modifications?. The pandemic
transformed the functioning of general surgery ser-
vices worldwide®; while elective surgeries were sus-
pended, emergency surgeries had to continue*.

In other countries, most researchers have noticed
diverse changes in the features of cases that warrant
emergency surgery during the 2020 COVID-19 pan-
demic®. In Mexico, there is no information about this
issue. The study was carried out to evaluate the fea-
tures of the Mexican Government’s workers who
required emergency surgery in the general surgery
service at a General Hospital administered by the
Institute of Social Security and Services for State
Workers Instituto de Seguridad y Servicios Sociales
de los Trabajadores del Estado (ISSSTE) during the
2020 COVID-19 pandemic compared to a non-exposed
group in 2019.

Methods

It was a retrospective cohort study. This investiga-
tion was approved by the institutional Research and
Education Division. All procedures performed and
studies involving human participants were in accor-
dance with the ethical standards of the institutional
and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or com-
parable ethical standards. We analyzed the medical
records of Mexican Government’s workers, or their
relatives, undergoing emergency surgery during the
periods from March-August 2019 and from March-
August 2020 (COVID-19 pandemic), at the Hospital
General Tacuba. From March-2020, our institution was
adapted in a COVID-19 hospital. Patients undergoing
surgery outside the hospital were excluded, and cases
with insufficient information or lost records were
eliminated.

Initially, at the emergency department, all cases were
assessed with a full clinical history and a thorough
physical examination. Their evaluation included com-
plete blood count, glucose, urea, creatinine, and acti-
vated partial thromboplastin time. Besides, abdominal,
or pelvic ultrasound, and chest X-rays were done.
According to individual clinical data, the evaluation was
extended to thoracic, or abdominopelvic computed

tomography (CT scan). With the diagnosis of an
abdominal emergency, the staff of the general surgery
department evaluated the patients, determining the
diagnosis, and the surgical management.

From all medical files, the following variables were
analyzed: demography (age, gender), anthropometry
(weight, height, and body mass index), biochemical
(hemoglobin, hematocrit, leukocytes, platelets, glu-
cose, urea, and creatinine), and comorbidity (diabetes,
metabolic syndrome, arterial hypertension, obesity,
and so on) that were registered upon admission to the
emergency service. In addition, post-operative diag-
noses (acute appendicitis, acute calculous cholecys-
titis, intestinal occlusion, and etcetera), days of stay
in the emergency room before surgery, days from the
onset of symptoms until emergency surgery, post-
surgery stay, and post-surgical complications were
examined.

Continuous variables were expressed as absolute
values or their mean with standard deviation. The
categorical variables were presented in numbers with
their percentage. The analysis of the continuous vari-
ables, with normal distribution, was performed with
the two-tailed student’s t-test for independent sam-
ples. The categorical variables’ analysis was carried
out with the “X?” test, or Fisher’s exact test; the latter,
if any of the values in the 2 x 2 table were < 5. For
all assessments, the statistic program OpenEpi ver-
sion 3 (Dean AG, Sullivan KM, Soe MM. OpenEpi:
Open-Source Epidemiologic Statistics for Public
Health, Version. www.OpenEpi.com. USA) was used.
All values of p < 0.05 were considered statistically
significant.

Results

Two hundred and fourteen patients undergoing emer-
gency surgery were identified; however, 21 cases were
excluded from the study. Finally, 193 patients were
analyzed: 106 from 2019 and 87 from 2020 (Table 1).
This represented a decrease of 18% in surgical emer-
gencies. Both groups were similar (Table 1).

In the pandemic, the days elapsed between the
onset of symptoms, and the emergency surgery
increased (Table 1). Meanwhile, the days spent in the
emergency room were reduced. In addition, the num-
ber of cases of appendicitis decreased 29.6%
(Table 2). While an increased by 97.8% occurred for
the surgeries for acute calculous cholecystitis
(Table 2). Only five patients had an emergency sur-
gery and simultaneously COVID-19 infection (two
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Table 1. Demography, anthropometry, comorbidities, and

pre-post-operative information

Characteristic 2019 2020 p
(n=106) (n=87)

Age 475+19.7 514+£182 0.15*

Women, n (%) 53 (50) 87 (60) 0.11%

Body mass index 272+5 283+£56 0.15%

Patients without 55 (51.8) 42 (48.2) 0.97¢

comorbidity, n (%)

Days of stay in the 15+06 1.3+06 0.02%

emergency room

Days from the onset of 76+46 14 +6.7 < 0.0001#

symptoms to surgery

Days of post-operative 52+86 52+54 > 0.99*

stay

*Statistical test used: Two-tailed student's t-test for independent samples, ¥The “x?" test,
“Fisher’s exact test

Table 2. The most frequent surgical pathologies

Characteristic 2019 2020 p

(n =106), (n=187),

n (%) n (%)

Acute appendicitis 64 (60.3) 37 (42.5) 0.007%
Acute calculous 13(12.2) 21 (24.14) 0.02¢
cholecystitis
Complicated abdominal 13(12.2) 9(10.3) 0.34%
wall hernias
Bowel occlusion due to 3(2.8) 3(3.4) > 0.99%
adhesions
Intestinal volvulus 3(2.8) 1(1.1) 0.478
Mesenteric thrombosis 1(0.9) 1(1.1) > 0.99%

*Statistical test used: Two-tailed student’s t-test for independent samples, ¥The “x?” test,
SFisher’s exact test. All values of p <0.05 were considered statistically significant.

acute appendicitis and three acute calculous chole-
cystitis); no one died. From the 87 cases attended in
the pandemic, just six had a pre-operative COVID-19
test, all done outside the hospital.

In cases of appendicitis, during the pandemic, the
days elapsed between the onset of symptoms, and
the surgery increased (Table 3). Just six cases were
managed with laparoscopic appendectomy. In the
cases of acute calculous cholecystitis, during the pan-
demic, the patients age, and the days of stay in the
emergency room decreased (Table 4). However,
the body mass index, the days elapsed between the
onsets of symptoms until the surgery, leukocytes and

Table 3. Acute appendicitis cases

Characteristic 2019 2020 p
(n=64) (n=137)
Age 391+£175 447 +£17.7 0.12*
Patients without comorbidity, n (%) 41 (64) 19(51.3) 0.69°
Body mass index 246 +9.3 24+96 0.76*
Initial leukocytes 15.8+4.7 151+£6 0.54%
Days of stay at the emergency 14+05 13+£05 0.33
room
Days of symptom onset to surgery 2.6 + 1.4 35+14 0.002¢
Days of post-operative stay 3+£13 29+12 0.7¢
Grade IV appendicitis, n (%) 16 (25) 11(29.7)  0.30°

*Statistical test used: Two-tailed student's t-test for independent samples, ¥The “x?" test,
&Fisher’s exact test

Table 4. Acute calculous cholecystitis cases

Characteristic 2019 2020 p
(n=13) (n=21)

Age 619+ 141 489+ 151 0.01%

Patients without 4(30.7) 9(42.8) 0.51¢&

comorbidity, n (%)

Body mass index 262 +£35 29+25 0.01#

Initial leukocytes 96+36 13.6 £ 6.1 0.02¢

Days of stay at the 1.8+0.5 1.3+£0.6 0.001#

emergency room

Days of symptomonsetto  17.5+53 3551 +89 <0.0001*

surgery

Patients with gangrenous 1(7.6) 9(42.8) 0.03%

cholecystitis, n (%)

“Statistical test used: Two-tailed student’s t-test for independent samples, $The "y*" test,
&Fisher's exact test. All values of p <0.05 were considered statistically significant.

cases with gangrenous cholecystitis increased
(Table 4). Just six cases were managed with laparo-
scopic cholecystectomy.

Discussion

In this investigation, notable changes were identi-
fied in emergency surgeries during the 2020 COVID-19
pandemic at a general hospital that insured workers of
the Mexican Government: these surgeries decreased.
In other parts of the world, the behavior of these
operations was heterogeneous. While, in few coun-
tries these surgeries were maintained with the same
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frequency®®, in most reports, a reduction was
described®®'8. This diverse conduct was due to the
heterogeneous manner of the pandemic in the differ-
ent countries’.

In this research, it was identified that the number of
days between surgery, and the onset of the surgical
disease increased. This finding is like the reports from
other regions of the World®'®'"". Authors agree that this
circumstance was by several factors, including the
“stay at home” recommendation from authorities or
the patients’ fear of going to hospitals, delaying their
timely management?®S-16,

Herein, a decrease in the number of cases of acute
appendicitis was found. In other parts of the world,
the behavior of this disease was also heterogeneous.
A few medical units identified an increase in these
cases'®'®% however, most hospitals recognized a
reduction®-2, This diverse conduct was also due to
the heterogeneous behavior of the pandemic in the
World".

In a singular way, in our work an increase in cases
of acute calculous cholecystitis was identified. Mean-
while, few authors did not detect changes in the fre-
quency of this disease®?’; most centers noticed a
decline in cases of cholecystitis®'®2'22 In our cholecys-
titis cases, a significant increase in their body mass
index, initial leukocytes, cases with gangrenous chole-
cystitis, as well as in the number of days between the
onset of symptoms and cholecystectomy were identi-
fied. This was consistent with what happened with
appendicitis, where patients did not go to hospitals in
a timely manner due to the “stay at home” recommen-
dation from authorities or the patients’ fear of contract-
ing COVID-193%16,

Alike all studies this one has limitations. This work is
the result of a single urban hospital population. Our
patients were exclusively workers of the Mexican Gov-
ernment or their relatives. In addition, retrospective
cohort studies have intrinsic limitations due to their
design. Notwithstanding the former data, our findings
are consistent with other surveys.

Conclusion

During the COVID-19 pandemic in 2020, in our
patients the cases that warrant emergency surgery
decreased. The number of days between the symp-
toms’ onset and surgery was greater. Cases of acute
appendicitis diminished, and those of acute calculous
cholecystitis increased.

Acknowledgments

The authors thank Dr. Abilene C. Escamilla Ortiz
and Dr. Sofia Duran Hernandez, for their invaluable
opinions on this work.

Funding

The authors declare no funding was received.
Conflicts of interest

The authors declare no conflicts of interest.
Ethical disclosures

Protection of human and animal subjects. The
authors declare that no experiments were performed
on humans or animals for this study.

Confidentiality of data. The authors declare that
they have followed the protocols of their work center
on the publication of patient data.

Right to privacy and informed consent. The
authors declare that no patient data appear in this
article.

References

1. Hopkins University. Coronavirus Resource Center. Available from: ht-
tps://www.coronavirus.jhu.edu/data

2. De Simone B, Chouillard E, Di Saverio S, Pagani L, Sartelli M, Biffl WL,
et al. Emergency surgery during the COVID-19 pandemic: what you need
to know for practice. Ann R Coll Surg Engl. 2020;102:323-32.

3. Patriti A, Baiocchi GL, Catena F, Marini P, Catarci M, et al. Emergency
general surgery in ltaly during the COVID-19 outbreak: first survey from
the real life. World J Emerg Surg. 2020;15:36.

4. Moletta L, Pierobon ES, Capovilla G, Costantini M, Salvador R,
Merigliano S, et al. International guidelines and recommendations for
surgery during Covid-19 pandemic: a systematic review. Int J Surg.
2020;79:180-8.

5. Steinman M, de Sousa JH, Tustumi F, Wolosker N. The burden of the
pandemic on the non-SARS-CoV-2 emergencies: a multicenter study.
Am J Emerg Med. 2021;42:9-14.

6. Hana L, Ryska M, Pohnan R. Acute appendicitis during the spring CO-
VID-19 pandemic in 2020-a comparative retrospective study. Rozhl Chir.
2021;100:429-34.

7. Jantti S, Ponkilainen V, Kuitunen |, et al. Trends in acute abdominal pain
visits to EDs and rate of abdominal surgeries during the COVID-19
pandemic in Finland: A retrospective register study. Scand J Surg.
2022;111(1). doi:10.1177/14574969211049055.

8. Nishida Y, Otagiri N, Tauchi K. Emergency abdominal surgeries remain
unchanged in the COVID-19 affected environment: a single-center ex-
perience at a community hospital in Japan. Acute Med Surg.
2021;8:€623.

9. Cano-Valderrama O, Morales X, Ferrigni CJ, Martin-Antona E, Turrado V,
Garcia A, et al. Acute care surgery during the COVID-19 pandemic in
Spain: changes in volume, causes and complications. A multicenter re-
trospective cohort study. Int J Surg. 2020;80:157-61.

10. Kurihara H, Marrano E, Ceolin M, Chiara O, Faccincani R, Bisagni P,
et al. Impact of lockdown on emergency general surgery during first 2020
COVID-19 outbreak. Eur J Trauma Emerg Surg. 2021;47:677-82.

11. Pastor Romero SA, Medina Flores PA, Cardenas Davalos JC, Barba
Bermeo W. Emergency surgical disease during the COVID-19 pandemic
in a second level hospital in Ecuador. Vive Rev Salud (El Alto).
2020;3:158-65.



S.P. Serrano-Gonzalez et al.: Emergency surgery and COVID-19

. Pérez-Rubio A, Sebastian Tomas JC, Navarro-Martinez S, Gonzélvez

Guardiola P, Torrecillas Merofio DG, Domingo Del Pozo C. Incidence of
surgical abdominal emergencies during SARS-CoV-2 pandemic. Cir Esp
(Engl Ed). 2020;98:618-24.

. Prieto M, lelpo B, Jiménez Fuertes M, Gonzélez Sanchez MD, Martin

Antona E, Balibrea JM, et al. National survey on the treatment of acute
appendicitis in Spain during the initial period of the COVID-19 pandemic.
Cir Esp. 2021;99:450-56.

. Rausei S, Ferrara F, Zurleni T, Frattini F, Chiara O, Pietrabissa A, et al.

Dramatic decrease of surgical emergencies during COVID-19 outbreak.
J Trauma Acute Care Surg. 2020;89:1085-91.

. Reichert M, Sartelli M, Weigand MA, Doppstadt C, Hecker M, Rei-

nisch-Liese A, et al. Impact of the SARS-CoV-2 pandemic on emergen-
cy surgery services-a multi-national survey among WSES members.
World J Emerg Surg. 2020;15:64.

. Tokarczyk U, Sliwa A, Nowak t, Sutkowska K, Kaliszewski K. Changes

in the number and condition of patients admitting to the emergency de-
partment with abdominal pain during the COVID-19 pandemics: sin-
gle-center experience. Asian J Surg. 2021;44:1193-94.

. Zhou Y, Cen LS. Managing acute appendicitis during the COVID-19

pandemic in Jiaxing, China. World J Clin Cases. 2020;8:4349-59.

—_

20.

21.

22.

23.

8.

Dick L, Green J, Brown J, Kennedy E, Cassidy R, Othman S, et al.
Changes in emergency general surgery during Covid-19 in Scotland: a
prospective cohort study. World J Surg. 2020;44:3590-94.

. Lisi G, Campanelli M, Mastrangeli MR, Grande S, Viarengo MA, Garba-

rino GM, et al. Acute appendicitis in elderly during Covid-19 pandemic.
Int J Colorectal Dis. 2021;36:2287-90.

Gomez D, Simpson AN, Sue-Chue-Lam C, de Mestral C, Dossa F,
Nantais J, et al. A population-based analysis of the impact of the
COVID-19 pandemic on common abdominal and gynecological emergen-
cy department visits. CMAJ. 2021;193:E753-60.

Selvaggi L, Menegon Tasselli F, Sciaudone G, Kontovounisios C, Co-
senza A, Sica GS, et al. Shifting paradigms in two common abdominal
surgical emergencies during the pandemic. Br J Surg. 2021;108:¢127-28.
Presl J, Varga M, Mittermair C, Mitterwallner S, Weitzendorfer M, Gaber-
sek A, et al. Impact of the COVID-19 pandemic lockdown on the utiliza-
tion of acute surgical care in the State of Salzburg, Austria: retrospective,
multicenter analysis. Eur Surg. 2021;4:1-7.

Willms AG, Oldhafer KJ, Conze S, Thasler WE, von Schassen C,
Hauer T, et al. Appendicitis during the COVID-19 lockdown: results of a
multicenter analysis in Germany. Langenbecks Arch Surg. 2021;
406:367-75.

17



