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Prioritization, patient selection, and multimodal perioperative 
management of colorectal cancer facing health-care system 
saturation
Priorización, selección de pacientes y manejo multimodal perioperatorio del cáncer 
colorrectal en situación de colapso del sistema sanitario
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Abstract

Objective: The aim is to analyze the usefulness of pre-operative COVID-19 screening to detect asymptomatic patients, the 
capability of our patient selection algorithm to detect patients with more advanced tumors and the results of colorectal cancer 
surgery managed with a multimodal approach. We propose the use of a preoperative patient selection algorithm to prioritize the 
surgical treatment of patients with worse oncological prognosis and lower perioperative risk in situations of health system satu-
ration. Material and methods: Prospective descriptive study including 71  patients operated on for colorectal cancer during 
COVID-19’s high incidence period. A division was made into two periods of time that were later compared with the aim of as-
sessing whether the scale used identified those patients with lower surgical risk and higher oncological priority for their priority 
scheduling. Results: Post-operative severe acute respiratory syndrome coronavirus 2 infection occurred in one patient (1.4%). 
Pre-operative polymerase chain reaction detected one asymptomatic patient (3%). Tumor stage was ≥ IIIA in 39% and node 
positive in 39% of patients in the first period, while 26% and 21% in the second period, respectively (p = 0.320; p = 0.179), 
without increasing the surgical stay or complications. Median hospital stay was 5 days. Grades III and IV morbidity were 4.4% 
and 1.4%. Conclusion: The use of an algorithm and Patient Selection Scale can detect patients with more advanced tumors 
to be operated before. Multimodal management/ERAS have a role in achieving short stay and low morbidity.

Keywords: COVID-19 pandemic. Colorectal cancer. Colorectal surgery. Patient prioritization. Patient selection scale.

Resumen

Objetivo: El retraso terapéutico derivado de la saturación del Sistema sanitario conlleva un peor pronóstico oncológico y un 
aumento de complicaciones en el cáncer colorrectal. Proponemos el usode un algoritmo de selección de pacientes de forma 
preoperatoria para priorizar el tratamiento quirúrgico de los pacientes con peor pronóstico oncológico y menor riesgo perioperatorio. 
Material y métodos: Realizamos un estudio descriptivo prospectivo de 71 pacientes intervenidos por cáncer colorrectal durante 
el periodo de máxima incidencia por COVID. Se realizó una división en dos periodos de tiempo que fueron comparados 
posteriormente con el objetivo de valorar si la escala utilizada conseguía identificar aquellos pacientes con menor riesgo quirúrgico 
y mayor prioridad oncológica para su programación prioritaria. Resultados: Utilizando la escala de priorización de pacientes (PSS) 
observamos que el estadio tumoral fue mayor de IIIA en un 39% de los pacientes con un 39% de ganglios positivos en un primer 
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Introduction

On March 11, 2020, coronavirus disease 2019 
(COVID-19) was declared pandemic by the World 
Health Organization, and the sudden increase of cas-
es that needed hospital admission collapsed health 
systems. The high incidence of colorectal cancer plac-
es these patients as a group of special impact when 
faced with the impossibility of offering surgical treat-
ment in a timely manner. Therapeutic delay has prog-
nostic implications in colorectal cancer. In this context, 
prioritization and selection criteria had to be described 
to sort out patients for surgery selecting those patients 
with lower surgical risk and higher oncological priority 
for their priority scheduling.

Moreover, the scientific community was already con-
cerned about the increased risk of morbidity-mortality 
due to COVID19 among oncologic patients and in those 
who had been operated on in the weeks before they 
developed symptoms. During the past few months, a 
multitude of protocols have been developed for the de-
tection of COVID19 preoperatively (thoracic computed 
tomography [CT], severe acute respiratory syndrome 
coronavirus 2 [SARS-COV2]-polymerase chain reaction 
[PCR], both). Although it seems that preoperative PCR 
is the method of choice for screening asymptomatic 
COVID-19  patients, there are screening alternatives in 
case there is a lack of availability of SARS COV 2 PCR 
for this indication. It is important to know whether 
colorectal cancer surgery could have a worse outcome 
among those patients who are operated on during the 
COVID-19 incubation period.

Due to the possibility of future pandemic outbreaks 
or saturation of the health-care system, we believe it 
is important to know the results of perioperative mul-
timodal management and patient selection in colorec-
tal cancer in this context. Proper patient selection 
can help prioritize those patients with the lower surgi-
cal risk and more advanced tumor stage preopera-
tively, helping surgical planning when resources are 
limited.

The main objective of our study was to assess the 
prioritization capacity of patients with advanced colorec-
tal cancer using a patient selection scale (PSS). As a 
secondary goal, we describe the results in terms of 
pre-operative and post-operative suspected and con-
firmed COVID infections during the period of highest 
incidence in the Community of Madrid using two differ-
ent pre-operative protocols. We also present the short-
term outcome results, morbimortality, hospital stay, and 
Enhanced Recovery After Surgery (ERAS) protocol 
compliance during this period.

Methods

We have carried out a prospective descriptive study 
that includes 69 colorectal cancer patients operated 
on from March 16 to June 3, 2020. We also carried 
out a comparative study between two periods of time 
to know the usefulness of PSS to detect patients with 
more advanced disease.

Around 300  patients pending oncological surgery 
were referred to our hospital, a monographic cancer 
center, to alleviate the saturation of the Madrid health-
care system. Among Gastrointestinal Oncology pa-
tients, most of them had colorectal cancer, almost all 
diagnosed between 1 and 2  months before. Due to 
the structure of our hospital and the number of operat-
ing rooms and surgeons available, we were not able 
to operate on all of them immediately.

At the time we started to attend these patients, Sur-
gical Oncology and Colorectal scientific societies had 
not published their recommendations yet so we devel-
oped our own criteria for selecting and prioritizing 
patients for surgery (table 1). Our goal was to detect 
preoperatively those patients with more advanced 
colorectal tumors and less surgical risk in order to 
schedule their surgical intervention with priority, ahead 
of those patients who could have less damage with 
the delay of surgery. The prioritization scale was cre-
ated based on the experience of colorectal oncology 
surgeons, taking into account the parameters that 

periodo, frente a un 26% y 21% en un segundo periodo (p = 0.320; p = 0.179) de tiempo, sin aumentar la estancia operatoria 
ni las complicaciones. Se realizaron dos métodos de cribado de COVID-19 en dos periodos de tiempo, detectando un 3% de 
pacientes asintomáticos de forma preoperatoria con PCR, y documentando un 1.4% de infección por COVID postoperatoria. 
Conclusiones: Ante la saturación del sistema sanitario, la utilización de protocolos y algoritmos para selección de pacientes 
con cáncer colorrectal puede ayudar a dar preferencia quirúrgica a aquellos casos que no deben ser demorados.

Palabras clave: COVID 19 pandemia. Cáncer colorrectal. Cirugía colorrectal. Priorización y selección de pacientes. Escala 
de selección de pacientes.
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could most influence the appearance of complications 
and long hospital stay as well as those clinical param-
eters that could make us suspect advanced or long-
diagnosed and untreated oncological disease. Once 
the variables to be included were selected, they were 
provided with an increasing score for the creation of 
the scale. Taking into account that this scale was de-
signed during the moment of highest incidence and 
highest saturation of the Madrid health system due to 
the COVID 19 pandemic, this prioritization algorithm 
could not be validated before its use nor designed with 
a statistical mathematical basis. The main objective 
of this simple scale is to have a tool that may be used 
in the preoperative consultation and that in a quick 
and objective way allows us to choose which patients 
should be treated first.

The patient prioritization algorithm was used from 
April 6 to June 3. The first 2 weeks we operated on 
patients who had been diagnosed at our clinics and 
had been scheduled for surgery previously without the 
need of prioritizing patients with the same diagnosis 
and select the most urgent patients. Thereupon, the 
massive referral of oncological patients led to a 

saturation of our operating room availability, forcing us 
to prioritize. We developed a PSS to sort out patients 
with similar diagnoses (Fig. 1). First, we selected pa-
tients with obstructive or stenosing tumors with symp-
toms, then stenosing tumors without symptoms and 
after that non-stenosing tumors. We used the PSS to 
sort cases among patients of each group, to prioritize 
those patients with the worst oncological prognosis or 
risk of tumoral complications, along with the lower 
surgical risk. Those patients with lower score were 
scheduled before. Two periods were defined: first from 
April 6 to May 2, and second period thereafter. Two 
time periods were defined to compare patients, tumor 
characteristics complications and hospital stay to as-
sess the capability of our patient selection algorithm 
to detect patients with more advanced tumors and 
lower surgical risk, who should be scheduled earlier. 
Qualitative variables were expressed in percentage 
and compared using Pearson’s Chi-square test. Quan-
titative variables were expressed as mean or median 
and range. Statistical analysis comparing two periods 
of time was done with SPSS program.

In Madrid, 4.165 COVID-19  cases had been de-
clared by March 16 and this figure rose to 69.685 cas-
es by June 3. Since it was a pandemic infection, all 
patients had to be considered as potentially infected. 
During a first period (March 16 until April 15), screen-
ing for COVID-19 was done with clinical interview and 
chest X-ray due to the lack of availability of preopera-
tive SARS-COV-2 PCR for asymptomatic patients. Pa-
tients were clinically assessed before surgery and 
were double-screened, first in the attending surgeon’s 
visit and secondly in the pre-anesthesia visit. In case 
of X-ray suspicion in asymptomatic patient, a chest 
CT-scan was done. In case of clinical symptoms or 
close contact with a confirmed case, surgery was de-
ferred at least 2  weeks, and assessment and image 
were repeated. In a second period (from April 15), due 
to the availability of preoperative SARS-COV-2 PCR, 
the screening protocol was modified and PCR 48  h 
before surgery was included in the study. We exam-
ined the asymptomatic patients detected preopera-
tively and the suspected COVID-19 infections during 
hospitalization and follow-up over these two periods.

Our center is an 87-bed hospital including 12 inten-
sive care unit (ICU) posts and three operating rooms. 
During the period of the study, the number of COVID-19 
patients admitted to our COVID-19 isolation ward 
ranged from 3 to 20, and three were admitted to the 
ICU. Extraordinary measures were taken to reduce 
possible transmissions between patients and health 

Table 1. Selection criteria for colorectal cancer surgery in 
COVID‑19 pandemic

– Polyps with adenoma
– �Adenocarcinoma in resected 

polyps

Defer 2‑3 months

– �Symptomatic local 
adenocarcinoma

Immediate Surgery

– �Asymptomatic local 
adenocarcinoma

Surgery as soon as possible 
(stenotic first)

– Rectum T1 Endoanal or defer. Avoid TaMIS

– Mid/low rectum T2 or higher Neoadyuvant RT short course
Surgery up to 12 weeks later

– Rectum postneoadjuvant Surgery up to 12 weeks later

– Metastatic resectable Neoadjuvant chemotherapy

– Metastatic unresectable Chemotherapy under Oncologist 
criteria

– Metastatic postneoadyuvant Continue chemo versus surgery up 
to 8 weeks

– Peritoneal carcinomatosis Chemotherapy. Avoid HIPEC or 
PIPAC

The left column summarizes common clinical situations for therapeutic decision making 
in colorectal cancer. In the column on the right, the changes or recommendations for 
treatment given by the major scientific societies in relation to the COVID19 pandemic. 
Those tumors that could be postponed or that have an alternative oncological treatment 
should be evaluated individually, in order to allow the prioritization of those pathologies 
that require non‑deferrable surgical treatment.
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personnel. A  double circuit was established in the 
hospital, isolating the COVID-19 hospitalization ward 
from the post-surgical hospitalization wards. Patients 
were required to be strictly isolated at home before 
surgery and to be accompanied by the same family 
member during the hospital stay.

Regarding surgery, minimally invasive surgery was 
indicated in all feasible cases and patients were pre-
habilitated according to our hospital’s ERAS protocol. 
During the weeks with the highest incidence of COVID 
in the Community of Madrid and the worst saturation 
of our surgical waiting list, open surgery was priori-
tized to attempt to reduce the time of anesthesia and 
surgery as well as the risk of transmission to health-
care professionals. All procedures were performed by 
4 GI Senior Surgeons.

As for the measures taken in the operating room, 
patients were monitored and anesthetized by a team 
wearing an IPE suit, and intubation was performed 
with a video laryngoscope, avoiding manual ventila-
tion, as well as the use of laryngeal masks and devices 
that could aerosolize particles. As for the possible 
aerosolization secondary to laparoscopy, it was han-
dled with closed system aspiration after the end of the 
surgery. Both post-operative management and dis-
charge criteria did not differ from the usual ones.

Pre-operative, surgical technique, and post-opera-
tive related variables were recorded and analyzed. 
The Clavien-Dindo classification was used to catego-
rize morbidity-mortality. Patients with chest X-ray or 
symptoms consistent with COVID-19 in the post-oper-
ative period were tested with SARS-CoV-2 PCR.

Follow-up was carried out in two phases: first in 
the outpatient clinic for post-discharge follow-up. 

Subsequently, a telephone follow-up was carried out 
to ensure the absence of complications secondary to 
possible SARS-CoV-2 infection during the hospital 
stay.

Comparisons were made with Pearson’s Chi-
squared test for qualitative variables and T student 
test for quantitative ones. Quantitative variables were 
expressed as mean (range) and categorical variables 
as frequency and percentage.

Results

Sventy-nine colorectal cancer patients were consid-
ered for surgery in the study period, all of them lived 
in areas with a high incidence of COVID19. Ten pa-
tients were rejected and returned to their referring 
hospitals because they presented deferrable/non-pri-
ority surgeries in the current context of pandemic, 
they had an alternative treatment or high risk of com-
plications in case of COVID-19. The remaining 69 pa-
tients were accepted for surgery and prioritized, 
following our criteria, in the study period.

Among patients operated on during the first period, 
39% had advanced disease (Stage ≥ IIIA) and 39% 
had positive lymph nodes, compared to 26% (p = 0.320) 
and 21% (p = 0.179) in the second period, respec-
tively. Mean stay and morbidity were similar. The main 
differences between these two periods are shown in 
table 2.

With regard to COVID19 screening, we differentiate 
between two periods with different protocols applica-
tion. In the first period, in which screening was per-
formed without preoperative SARS-CoV-2 PCR, three 
patients were postponed due to COVID-19 symptoms 

Figure 1. Algorithm for prioritizing and scheduling patients. The Patient Selection Scale (PSS) was used to sort out patients with similar diagnoses.
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Table 2. Results after the application of the patient prioritization 
algorithm and the selection scale

First period Second period Statistics  
(p)

Dates 4/6/2020‑5/1/2020 5/2/2020‑6/3/2020

Number of 
patients

28 (54.9%) 23 (45.1%)

Score (PSS) Mean 7.4, median 
7

Mean 8.4,  
median 8

0.015

Age Mean 62.8, median 
62

Mean 68.5,  
median 70

0.070

Hospital stay Mean 8.4, median 
5

Mean 6.17,  
median 5

0.254

Complications 10 (35.7%) 8 (34.7%) 0.945

Advanced 
tumors (≥III)

11 (39.2%) 6 (26%) 0.320

N+ 11 (39.2%) 5 (21.7%) 0.179

The following table shows the differences in patient characteristics, tumor stage, 
post‑operative complications and hospital stay in the 2 time periods into which the study 
has been divided. The comparison of frequencies was made by the Pearson Chi‑square 
test.

Figure  2. COVID19 preoperative screening and results. This figure represents the results according to the protocol used for preoperative 
COVID19 screening. Two periods are distinguished, both with a low incidence of preoperative COVID among the operated patients. Only one 
case was confirmed during the immediate postoperative period. There were no deaths or symptoms during follow-up.

(cough, anosmia), recent epidemiological contacts or 
suspicious chest X-ray. There was a clinical suspicion 
(fever, and X-ray signs) of infection during the postop-
erative period in six patients, with only 1 confirmed with 
a positive PCR for SARS-CoV-2, but he did not develop 
any symptoms and had a satisfactory outcome. As for 
the second period, in which the protocol included the 

performance of preoperative PCR, we found one pa-
tient confirmed asymptomatic preoperatively, and there 
was a post-operative suspicion with negative SARS-
CoV-2 PCR. In neither of the two periods were any 
symptoms detected during follow-up, and there were 
no deaths or readmissions secondary to this disease 
(Fig. 2). Overall there were four pre-operative deferrals 
(5.7%) and seven suspected infections during the post-
operative period (10.1%) due to respiratory symptoms, 
bacterial pneumonia, and a chronic obstructive pulmo-
nary disease exacerbation. Therefore, there was only 
one patient positive for SARS-CoV-2 among 69 oper-
ated on (1.4%).

Of the 69 patients operated on, we excluded two of 
them due to the diagnosis of peritoneal metastases at 
the beginning of the laparoscopy; the planned colonic 
resection procedure was cancelled and they were ex-
cluded from the results. Five out of the 67  patients 
(7.46%) who underwent surgery had two synchronous 
tumors (which meant that two resections were carried 
out simultaneously). Seventy-one colonic resections 
were performed on the remaining 67 patients.

Surgery was performed by minimally invasive ap-
proach in 53.6% of patients, the remaining 46.3% be-
ing done by open surgery. The stay in the Post 
Anesthesia Care Unit was 1 day per patient, with 1.4% 
of further readmissions due to surgical complications. 
89.5% of patients completed ERAS protocol, with a 
median of 5 days of hospital stay (3-49). The hospital 
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stay was extended in some patients due to difficulties 
in stoma management or perineal wound infections in 
cases of abdominoperineal resections. There was no 
mortality and overall morbidity was 35.8% (24  pa-
tients). There were four anastomotic leakages (5.9%) 
and three of them required reintervention (4.4%). 
About 19.4% of patients (13 of 67 patients with colonic 
resections) presented Clavien-Dindo I complications 
(5.9% of perineal infections and the remaining pa-
tients consisted of surgical wound infections). Seven 
percent patients developed Grade  II complications 
(respiratory infection, and vascular catheter-associat-
ed infection) and 4.4% developed Grade III complica-
tions (three patients with anastomotic leakages with 
an onset as intra-abdominal collections). We only reg-
istered one patient (1.4%) with Grade IV complication 
due to multi-organ failure after evisceration and anas-
tomotic dehiscence, requiring prolonged admission to 
ICU and hospitalization, with good subsequent out-
come. Average clinic follow-up visit after discharge 
from hospital was at 8.45 days (4-25). Including sub-
sequent post-discharge telephone contact, total fol-
low-up was 45.7 days (17-86).

Five out of 67 patients (7.4%) went to the emergency 
department during the 1st post-operative week. Three 
patients (4.4%) were readmitted: two late anastomotic 
leakages and one patient on the 5th post-operative day 
after laparoscopic sigmoidectomy (having been dis-
charged on the 3rd  post-operative day), due to fever 
with neither symptoms nor X-ray signs of COVID-19.

Regarding pathological tumor staging, four patients 
presented Stage IV (5.7%), two of them known preop-
eratively (scheduled for colonic resection and simul-
taneous liver metastasectomy), and two patients with 
an incidental finding of carcinomatosis at the time of 
the initial surgical abdominal examination. Five pa-
tients presented non-invasive tumors (4 pTis, and one 
ypTis), representing 7.4% of the total. Metastatic re-
gional node involvement was demonstrated in 32.8% 
of the operated patients. The rest of the anatomo-
pathological details are reflected in table 3.

Discussion

In colorectal cancer, therapeutic delay, besides lead-
ing to a worse oncological prognosis, can lead to the 
appearance of locoregional complications with signifi-
cant consequences for patients. 3-10  year survival is 
decreased in colorectal cancer if treatment is delayed 
more than 90 days from diagnosis1. Facing a scenario 
of saturation of the health system, it is mandatory to 

select those patients with higher risk of locoregional 
complications or worse oncological prognosis to priori-
tize their treatment against patients with less aggres-
sive or advanced tumors, who could be deferred for 
some weeks.

COVID-19 pandemic has made us live a challenging 
unprecedented situation. Many surgeries were sched-
uled when the sudden need for mechanical ventilators 
forced hospitals to close operating rooms, leaving 
those patients waiting for surgery. Moreover, commu-
nications about the high risk of severe complications 
and worse outcomes in case of COVID-19 infection 
after surgery came up2 and Oncology Societies were 
advising about a higher mortality of COVID-19 among 
cancer patients3,4.

Therefore, in this context, eligible patients for sur-
gery must be selected carefully due to the limits in 
hospital resources, risk for patients (SARS-CoV-2 in-
fection and possible higher morbidity and mortality) 
and to avoid long surgeries and prolonged hospital 
stays in order to optimize the use of operating rooms, 
ICU and hospital beds5-8. The criteria we used for se-
lecting patients were comparable to those published 
by Scientific Societies later9-12. We developed the PSS 
to help us prioritize patients with the same diagnosis 
for surgery13,14. To create that scale we considered the 
risk of developing tumor-related symptoms, the likeli-
hood of tumor progression and its impact on survival15, 
the risk of morbidity-mortality related to surgery16-18 
and the risk of a worse outcome in case of developing 
postoperative COVID-1919-22. The mean PSS was 8. It 
translates the urgent need of surgical treatment, the 
low surgical risk and the limited age of most of the 
patients. In fact, only patients older than 80  and/or 
ASA 3 can have a PSS higher than 10 among colorec-
tal cancer patients.

As for comparing the results of the two periods of 
use of the prioritization algorithm, the average patient 
score was higher in the second period as was the mean 
age. Clinically, it seems interesting to observe how in 
the first period 39% of the patients demonstrated a 
tumoral stage higher than IIIA after the pathological 
report (although statistically not significant), with 39% 
of positive nodes in the lymphadenectomy performed, 
against 26% of advanced stage and 21% of pathologi-
cal nodes found in the second period (Table 2). We find 
these differences interesting although they are not sta-
tistically significant probably due to the small sample 
size. The fact that we found tumors in more advanced 
stages in the first period indicates that our selection 
algorithm could allow us to identify these patients, 
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without implying an increase in morbimortality. In terms 
of stay and complications, both have been similar. Sta-
tistically, the expected differences were not significant, 
possibly due to the small sample of both groups. We 
suggest the use of this algorithm and prioritization 
scale in studies with larger sample sizes.

During the study period, Madrid was one of the 
world’s cities with a higher rate of COVID-19 among 
its population. In this setting, screening for COVID-19 
with clinical interview and chest X-ray led to only 1.4% 
incidence of postoperative COVID-19. It is a low rate, 
probably explained by the low rate of patients with 
COVID-19 admitted to our center and the correct isola-
tion of them, completely separated from surgical pa-
tients23. Nowadays, most surgical guides recommend 
preoperative SARS-CoV-2 PCR and probably it is the 
best way to detect asymptomatic patients in the incu-
bation period24-26. In our case, although it is a small 
series of patients, pre-operative detection and post-
operative infection data have been similar during the 
periods included in the different screening protocols 
(Fig. 2). Pre-operative careful screening for COVID-19 
must be carried out and strict isolation of COV-
ID-19 patients admitted to the hospital is needed if we 
want to keep these results. As the last condition could 
be impossible in some hospitals these days, given the 
overload of COVID-19  cases, other hospitals with a 
lower number of COVID-19  patients must be pre-
served as “clean-hospitals” and act as referral centers 
for oncological non-deferrable surgery. Larger studies 
would be needed to determine the cost benefit of pre-
operative performance of SARS-COV2 PCR.

Lei et al. published a 20.5% mortality among patients 
who develop COVID-19 shortly after surgery2. There 
was only one case of COVID-19 among our patients 
who was asymptomatic, so we cannot estimate and 
compare mortality among this group of patients.

Some authors have recommended open surgery to 
reduce the risk of viral transmission related to pneumo-
peritoneum evacuation24. On the other hand, some surgi-
cal scientific societies have recommended laparoscopy 
to diminish the contact with fluids27,28. Laparoscopic or 
robotic approach was our first preference, with safe 
evacuation of pneumoperitoneum through a closed sys-
tem29. However, in order to optimize operating room 
utilization, we did not hesitate to convert to open surgery 
if we had difficulties or indicate open surgery from the 
beginning in case we predicted that laparoscopy would 
prolong surgical time. We also performed diverting ileos-
tomy liberally to avoid complications which would result 
in a prolongation of the hospital length of stay.

Our results in terms of adherence to the ERAS pro-
tocol, surgical complications, fistula, postoperative 
stay and readmissions are comparable to series pub-
lished before the pandemic30.

Conclusions

When faced with saturation of the health-care sys-
tem, the use of algorithms and PSS can help select 
those cases that require a preference for surgical treat-
ment over those that can be deferred. Although studies 
with larger numbers of patients would be needed, the 
use of rating scales to classify patients by oncological 
priority in colorectal cancer seems to identify these 
patients correctly preoperatively. In our series, given 
the low incidence of pre- and post-operative COVID-19, 
the performance of preoperative SARS-COV2 PCR 
does not appear to change the results in terms of surgi-
cal morbidity and mortality. Our results following 
colorectal cancer surgery are comparable with those 
published in no pandemic time.

Conflicts of interest

The authors declare that does not exist a 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.	 Roder D, Karapetis CS, Olver I, Keefe D, Padbury R, Moore J, et al. 

Time from diagnosis to treatment of colorectal cancer in a South Austra-
lian clinical registry cohort: How it varies and relates to survival. BMJ 
Open. 2019;9:e031421.

	 2.	 Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical characte-
ristics and outcomes of patients undergoing surgeries during the incuba-
tion period of COVID-19 infection. EClinicalMedicine. 2020;21:100331.

	 3.	 Al‐Shamsi HO, Alhazzani W, Alhuraiji A, Coomes EA, Chemaly RF, Al-
muhanna M, et al. A practical approach to the management of cancer 
patients during the novel coronavirus disease 2019 (COVID‐19) pande-
mic: an international collaborative group. Oncologist. 2020;25:e936-45.

	 4.	 Liang W, Guan W, Chen R, Wang W, Li J, Xu K, et al. Cancer patients 
in SARS-CoV-2 infection: a nationwide analysis in China. Lancet Oncol. 
2020;21:335-7.

	 5.	 Bartlett DL, Howe JR, Chang G, Crago A, Hogg M, Karakousis G, et al. 
Management of cancer surgery cases during the COVID-19 pandemic: 
considerations. Ann Surg Oncol. 2020;27:1717-20.



Cirugía y Cirujanos (Eng). 2021;89(6)

744

	 6.	 Brown J. Surgical decision making in the era of COVID-19: a new set of 
rules. J Minim Invasive Gynecol. 2020;27:785-6.

	 7.	 O’Leary MP, Choong KC, Thornblade LW, Fakih MG, Fong Y, 
Kaiser AM, et al. Management considerations for the surgical treatment 
of colorectal cancer during the global covid-19 pandemic. Ann Surg. 
2020;272:e98-105.

	 8.	 COVIDSurg Collaborative. Global guidance for surgical care during the 
COVID-19 pandemic. Br J Surg. 2020;107:1097-103.

	 9.	 AEC. Spanish Surgery Association Group “Cirugia-AEC-COVID19” Re-
commendations; 2021. Available from: https://www.aecirujanos.es/files/
noticias/152/documentos/Pacientes_oncologicos_y_covid19_v2(1).pdf. 
[Last accessed on 2020 Mar 27].

	 10.	 ACS. ACS Guidelines for Triage and Management of Elective Cancer 
Surgery Cases During the Acute and Recovery Phases of Coronavirus 
Disease 2019 (COVID-19) Pandemic; 2020. Available from: https://www.
facs.org/-/media/files/covid19/acs_triage_and_management_elective_
cancer_surgery_during_acute_and_recovery_phases.ashx. [Last acce-
sed on 2020 Apr 28].

	 11.	 ACS. COVID-19 Guidelines for Triage of Colorectal Cancer Patients; 
2020. Available from: https://www.facs.org/covid-19/clinical-guidance/
elective-case/colorectal-cancer. [Last accessed on 2020 Mar 27].

	 12.	 Di Saverio S, Pata F, Gallo G, Carrano F, Scorza A, Sileri P, et al. Co-
ronavirus pandemic and colorectal surgery: practical advice based on the 
Italian experience. Colorectal Dis. 2020;22:625-34.

	 13.	 Brindl ME, Doherty G, Lillemoe K, Gawande A. Approaching surgical 
triage during the COVID-19 pandemic. Ann Surg. 2020;272:e40-2.

	 14.	 Mazzaferro V, Danelli P, Torzilli G, Busset MD, Virdis M, Sposito C,  
et al. A combined approach to priorities of surgical oncology during the 
COVID-19 epidemic. Ann Surg. 2020;272:e84-6.

	 15.	 Fu SJ, George EL, Maggio PM, Hawn M, Nazerali R. The consequences 
of delaying elective surgery: surgical perspective. Ann Surg. 2020; 
272:e79-80.

	 16.	 Minutolo V, Buttafuoco A, Gagliano G, Minutolo O, Morana R. Compli-
cations of colorectal surgery. BMC Geriatr. 2010;10:A14.

	 17.	 Sciuto A, Merola G, De Palma GD, Sodo M, Pirozzi F, Bracale UM,  
et al. Predictive factors for anastomotic leakage after laparoscopic colo-
rectal surgery. World J Gastroenterol. 2018;24:2247-60.

	 18.	 Parthasarathy M, Greensmith M, Bowers D, Groot-Wassink T. Risk fac-
tors for anastomotic leakage after colorectal resection: a retrospective 
analysis of 17518 patients. Colorectal Dis. 2017;19:288-98.

	 19.	 Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk 
factors for mortality of adult inpatients with COVID-19 in Wuhan, China: 
a retrospective cohort study. Lancet 2020;395:1054-62.

	 20.	 Wu Z, McGoogan JM. Characteristics of and important lessons from the 
coronavirus disease 2019 (COVID-19) outbreak in China: summary of a 
report of 72314 cases from the Chinese center for disease control and 
prevention. JAMA. 2020;323:1239-42.

	 21.	 Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y, et al. Risk factors for seve-
rity and mortality in adult COVID-19 inpatients in Wuhan. J Allergy Clin 
Immunol. 2020;146:110-8.

	 22.	 Wang F, Yang Y, Dong K, Yan Y, Zhang S, Ren H, et al. Clinical cha-
racteristics of 28 patients with diabetes and COVID-19 in Wuhan, China. 
Endocr Pract. 2020;26:668-74.

	 23.	 Restico A, De Luca R, Spolverato G, Delrio P, Lorenzon L, D’Ugo D,  
et al. The need for COVID-19 free hospitals to maintain cancer care. Eur 
J Surg Oncol. 2020;46:1186-7.

	 24.	 Royal College of Surgeons of England. Update Intercollegiate General 
Surgery Guidance on COVID-19; 2020. Available from: https://www.rcs-
eng.ac.uk/coronavirus/joint-guidance-for-surgeons-v2. [Last accessed on 
2020 Apr 02].

	 25.	 ACS. Local Resumption of Elective Surgery Guidance; 2020. Available 
from: https://www.facs.org/covid-19/clinical-guidance/resuming-electi-
ve-surgery. [Last accessed on 2020 Apr 21].

	 26.	 Spanish Surgeons Society. Preoperative Screening COVID-19. Available 
from: https://www.aecirujanos.es/files/noticias/152/documentos/Figu-
ra_2_-_screening_pacientes.jpg.

	 27.	 Zheng MH, Boni L, Fingerhut A. Minimally invasive surgery and the novel 
coronavirus outbreak: lessons learned in China and Italy. Ann Surg. 
2020;272:e5-6.

	 28.	 Francis N, Dort J, Cho E, Feldman L, Keller D, Lim R, et al. SAGES and 
EAES recommendations for minimally invasive surgery during COVID-19 
pandemic. Surg Endosc. 2020;34:2327-31.

	 29.	 Wexner SD, Cortés Guiral D, Gilshtein H, Kent I, Reymond MA. CO-
VID-19: impact on colorectal surgery. Colorectal Dis. 2020;22:635-40.

	 30.	 Ripollés-Melchor J, Ramírez-Rodríguez JM, Casans-Francés R, Aldecoa C, 
Abad-Motos A, Logroño-Egea M, et al. Association between use of enhan-
ced recovery after surgery protocol and postoperative complications in co-
lorectal surgery: the postoperative outcomes within enhanced recovery after 
surgery protocol (POWER) study. JAMA Surg. 2019;154:725-36.


	OLE_LINK1

