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Abstract

:

The review investigates the impact of the COVID-19 pandemic on the elective surgical treatment of patients diagnosed with colorectal cancer, and the modifications of the duration of hospital stay scheduled for the surgery. Most of the studies included in our analysis showed a decrease in the number of elective surgical procedures applied to patients with colorectal cancer, varying from 14% to 70% worldwide. We have also observed a significant shortening of the hospital stay in most of the cases, associated with a longer waiting time until hospital admission. In the end, we have performed a synthesis of all the valuable data and advice gathered from real life observations, proposing a strategy to deal with the pandemic and with the large number of cancer patients accumulated during these difficult times.
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1. Introduction


At the end of 2019, a new strain of coronavirus was detected in China, with symptoms specific for acute respiratory disease, which has spread very quickly in all parts of the world. The virus was named SARS-CoV-2 and the World Health Organization declared it an international public health emergency on 30 January 2020.



The COVID-19 pandemic had a major devastating impact on the functioning of healthcare systems around the globe, many countries allocating all their resources to combat the disease, with more or less success. Many of the cancer patients became reluctant to seek for help, due to infection fears, exposing them to considerable cancer progression risks. Moreover, surgical activity has been severely affected by the spread of the new virus, as most of the hospital activity was dedicated to the isolation and therapy of infected patients.



As a result, the management of oncological patients received significantly less attention: many cancer patients had their diagnostic visits, staging procedures, and surgical interventions postponed, while some of them had to undergo a different form of therapy, not the one which was indicated initially [1,2]. Furthermore, it is estimated that approximatively 38% of all cancer surgical interventions were canceled worldwide in the first 12 weeks of the pandemic [3].



This was mainly due to the reduction of the number of available intensive care beds, which were directed to patients with severe forms of COVID-19 disease, as well as to the intended reduction of patient exposure to the new coronavirus [4]. The patients were instructed to stay home and visit the hospital only in case of more severe symptoms, or in emergency situations.



The impact of the COVID-19 pandemic was also severe on the diagnosis, treatment and prognosis of patients with colorectal cancer, despite the fact that a 2-month delay for surgery reduces patient survival with >9%, and a 6-month delay with more than 29% [1]. Excepting the cases considered as surgical emergency, many of the interventions were postponed, while some of the patients underwent endoscopic procedures (in case of early tumors) or received neoadjuvant chemotherapy (for advanced stages). As colorectal cancer is associated with low immunity, a poor nutritional status and other significant co-morbidities, it requires additional care and a considerable allocation of medical resources. These patients present an increased risk of SARS-CoV-2 infection and could develop more severe forms of COVID-19 [5,6].



Considering all these facts, the aim of our review is to evaluate the impact of the COVID-19 pandemic on the elective surgical treatment for patients diagnosed with colorectal cancer, analyzing the delay of the surgical procedures, and the duration of hospital stay during different periods of the pandemic.




2. Literature Review Methodology


2.1. Search Strategy


In order to prepare this narrative review, we have conducted an extensive search, using the three most known databases, PubMed/Medline, Scopus, and Web of Science. The selected time period for the published articles was 2020-2021. To identify the relevant studies, the following key words were used: [“Covid-19”, OR “SARS-CoV-2”, OR “Coronavirus 19 disease”, OR “severe acute respiratory syndrome Coronavirus 2”], AND [“colorectal cancer”, OR “colorectal neoplasm”], AND “elective surgery”. A manual search was also performed in the most significant journals of surgery, to find articles related to our subject.




2.2. Inclusion and Exclusion Criteria


All types of observational studies addressing the impact of the pandemic on the patients who underwent elective surgery published in the English language were considered. Elective surgery refers to surgical interventions that have been indicated in patients with colorectal cancer diagnosed on an outpatient basis, diagnosed by colonoscopy and biopsy.




2.3. Selection Methodology


All retrieved articles were downloaded. After duplicate removal, the eligibility of the studies was verified initially by reading the abstracts. Only the articles which analyzed the impact of the pandemic on the elective surgery for colorectal cancer, including the number of interventions, length of hospital stay, and eventually postoperative mortality were selected.




2.4. Data Extraction


We have generated a database with the following information extracted from each study: name of the first author, publication month and year, country (or group of countries), study type (retrospective or prospective), patient sample size, time interval of the evaluation, main findings of the study.




2.5. Quality Control


We have utilized the “Adapted Newcastle-Ottawa Quality Assessment Scales” checklist to evaluate the quality of the included studies, which were scored as good, moderate, or poor quality [7].




2.6. Selection of Studies


The database search has gathered a number of 93 articles addressing the topic of elective surgery for colorectal cancer during the COVID-19 pandemic. Nine articles containing duplicated data were removed, leaving 84 articles for the review. We have excluded review articles, case reports, letters to editors and short comments. Subsequently, we have checked if the articles had data regarding the number of elective procedures, comparing the pandemic period with the previous period, and if the length of hospital stay, waiting time for hospital admission, and eventually postoperative mortality were properly analyzed, finding that 23 articles were suitable for our review. The flow of information for the article selection is presented in Figure 1.



After reading and analyzing the full text versions of the 23 articles, we are presenting below their most important findings.





3. Impact of the COVID-19 Pandemic on the Rate of Elective Surgical Interventions for Colorectal Cancer


Although this review has analyzed data from a large variety of countries, we have observed a similar pattern: the number of elective surgical interventions for colorectal cancer was significantly reduced, especially at the beginning of the COVID-19 outbreak. This was explained by the evolution of the global pandemic, the imposed restrictions, the quarantine in most of the countries, the recommendations limiting/forbidding the visits of the patients to the hospitals, as well as by the fear of cancer patients for coming in contact with the new coronavirus.



In the first paper analyzed by our review, we have looked to the data from a national survey performed in Germany, in April 2020 [8]. A number of 112 surgeons participated in the survey, from 101 hospitals. Most of these hospitals (87%) have reduced their surgical caseload, and a 34% reduction of elective oncological colorectal surgical interventions was recorded.



A UK national study analyzing the administrative hospital data of 14,930 patients with colorectal cancer, undergoing surgery from 1 October 2019 to 31 May 2020, has gathered similar results [9]. The number of elective procedures was reduced significantly, from an average of 386 procedures per week before the COVID-19 pandemic, to an average of 214 procedures per week during the first period of the pandemic. The proportion of laparoscopic procedures was reduced, too, from 62.6% to 35.9%.



In contrast with these findings, a study from the Oxford University Hospital, UK, has compared the first 11 weeks from the initiation of the first national lockdown (on 23 March 2020), with the same time period of 2019 [10]. Being a reference center for colorectal cancer, more cancer resections were operated during the pandemic (53 in 2020 vs. 48 in 2019), many of the patients being taken from more severely affected nearby hospitals. However, more procedures were performed using open surgical techniques (49%), compared with laparoscopic techniques (51%), due to the initial opinion that laparoscopic surgery raises the risk for virus spreading (which was thereafter not validated).



A population-based study, spanning the whole National Health System of England, analyzing all cases of operated colorectal cancer from 1 January 2019 to 31 October 2020, and comparing the situation before and after the COVID-19 pandemic, has found a 31% decrease in the number of surgical interventions, with less laparoscopic procedures and more stoma-forming procedures [11].



Similar results were found in a national survey performed in Ireland, using data from the Hospital Enquiry database, analyzing time intervals of one year, from March to February in 2018–2019, 2019–2020, and 2020–2021 [12]. The survey revealed that during the time interval March–May 2020 there was a 42% reduction of colorectal surgical interventions, and a 30% reduction of elective procedures in 2020, compared with 2018 and 2019.



One of the most COVID-19-affected European countries was Italy, where the rate of elective surgical treatment for colorectal cancer has decreased by 34%, compared to the pre-pandemic period [13]. This was due to the severe epidemiological situation that this country went through, especially at the beginning of the pandemic in March 2020, with over 650 deaths/day being constantly reported.



A national survey performed in Italy has collected answers from 43 Italian surgical centers with experience in colorectal surgery, during the first pandemic wave, at the beginning of 2019. It concluded that from an average of 12.8 resections/month/center in January 2020, the activity decreased to 8.8 resections during the first wave of the COVID-19 pandemic [14].



In Spain, another country with a high number of patients during the first wave of the pandemic, a national survey, performed from February to April 2020 in 67 colorectal surgery units, has revealed that 32.8% of hospitals stopped elective surgery, and 46.3% of the units reduced their activity [15]. An increased number of patients had to wait for a longer time for elective surgery, but no data were available on the waiting time.



A decrease in the number of surgical interventions was also reported in Poland, with a 51% decrease of colorectal procedures, compared to a similar 7-month period before the pandemic, in 2019 [16].



We have included in this analysis our own study, performed in a Department of Surgery from a large teaching hospital in Timisoara, Romania: we have looked for the number of elective surgical interventions for colon cancer and we have found out that during the first year of the pandemic the number of such interventions has decreased with 42%, compared with the previous two years [17].



The first country affected by the COVID-19 pandemic was China, and a study performed in the Department of Colorectal Surgery of the Fudan University, in Shanghai, China, over a 4-month period, at the beginning of the pandemic has shown that there was a 35% decrease in the number of patients undergoing elective surgery [18]. In a large hospital from Beijing, the Department of General Surgery evaluated 4 months (February to May) of 2018, 2019, 2020, and found out that the number of elective interventions was reduced by 34% during the pandemic [1].



Another series studied the activity of a large hospital in Beijing, China. During 1 month before the declaration of the outbreak, there were 95 patients operated on for colorectal cancer, while in the following two COVID-19 months there were 71 patients operated on, less than 36 patients/month [19].



The same situation was reported in India, where there was a decrease of 40% in curative interventions and an 80% decrease in palliative interventions [20]. From around 90 patients operated on per month in a specialized Mumbai hospital before the pandemic, the figures have decreased to 50 patients/month during the first pandemic wave.



The effect of the pandemic could be felt even in countries with more powerful healthcare systems, as Austria: in the Academic Hospital Feldkirch the number of elective colorectal surgical interventions fell initially by 71.4%, due to both restrictions imposed by the authorities and to patients’ fear of becoming infected with the new coronavirus [21]. Moreover, the number of patients presenting in T4 stages has increased significantly during the COVID-19 pandemic. The authors note that after the implementation of measures designed to minimize the impact of the pandemic, in the second half of 2020 the number of elective procedures has increased with 17.24% (compared with the first half of 2020), but it was significantly lower than in the previous year.



Even an important study by the Department of Surgery from United States has reported similar figures: during the initial wave of the COVID-19 pandemic, the average surgical case rate for elective colorectal procedures has decreased to 2.4 patients per week (from an average of 9.2 patients per week in the previous two years), recording a 74% relative decrease [22].



From South America, we have found a study performed in the Department of Surgery of the San Paolo University Hospital in Brazil, over a 6-month period (March–September 2020). The main finding was that the number of elective surgical interventions for colorectal cancer was significantly reduced in the favor of emergency procedures [23].



Despite the COVID-19 elimination strategy pursued by New Zealand, which isolated all positive patients and contacts and blocked international travel, there was a significant reduction in the number of elective colorectal resection procedures during March and April 2020; counting the whole year of 2020, the reduction of elective surgery was less marked (there was only a 1% reduction, compared with the previous year) [24].



All these findings were confirmed by an international survey carried out in 84 countries, analyzing the answers of 1051 surgeons operating on colorectal cancer, which showed that during the first phase of the pandemic wave 70.9% of cases diagnosed with colon cancer were postponed [25]. In 58.3% of patients who underwent elective colorectal surgery, the delay was caused by changes in the surgical schedule of hospitals, which had to adapt to the reduced number of patients in the patients’ room, to new epidemiological triage rules, and to the reduced availability of the medical staff. Moreover, 26.3% of the patients scheduled for elective surgery finally had to be operated on as an emergency, due to disease progression and complications.



In another large international study published by the CovidSurg Collaborative Group, the estimated global cancellation rate of elective colorectal surgical interventions was 37.7%, over a 12-week period, at the peak of the first wave of the COVID-19 pandemic [3].



The main findings of the above-mentioned studies can be found in Table 1.




4. Impact of the COVID-19 Pandemic on the Duration of Hospital Stay


Another important parameter of our analysis was the average length of hospitalization of the patients diagnosed with colorectal cancer who underwent elective surgery during the pandemic. Most of the studied articles have concluded that the average hospitalization time has decreased significantly during the COVID-19 pandemic, while one article has shown a longer duration of hospitalization.



During the initial phase of the pandemic, the average length of hospital stay was 4 days in the Oxford University Hospital, while in 2019 the average hospital stay was 5 days [10]. A similar study conducted at Queens Hospital Burton, in England, showed an average hospital stay of 5 days during the pandemic, compared to 8 days in the previous period [26]. The main motivation for this reduction was the need for exposure reduction to SARS-CoV-2 during hospital admission.



During a study performed in a specialized center in Torino, Italy, patients had an average postoperative hospital stay of 5 days during the pandemic, which was comparable with the postoperative stay before the pandemic, also of 5 days [13].



In a study conducted in a tertiary hospital in Sao Paolo, the average length of hospitalization of patients was 11.7 days during the pandemic [23]. The same average value was obtained in a study conducted in Madrid at a hospital specialized in the care of oncological patients [27].



In a large Beijing hospital, the average length of postoperative hospital stay was 9.6 days during the pandemic compared to 12.1 days in 2018 (p = 0.015 between the two periods) [1]. However, the average total hospital stay was 18.5 days in 2020, compared to 21.3 days in 2018.



Another study performed in the Department of Surgery of the Fudan University, in Shanghai, China, over a 4-month period, at the beginning of the pandemic, has shown that total hospital stay was longer during the pandemic (13.2 days on average), compared with the previous year (11 days on average) [18]. Although this study contradicts all the previously presented articles, which have shown that the patients spent less time in the hospital during the pandemic, it has some legitimate justifications. In the center from Shanghai, China, the hospitalized patients had to wait for 3 days before surgery in isolation, after initial SARS-CoV-2 RT-PCR testing, under closed medical observation, in order to detect any suspicious signs of COVID-19 disease.



Finally, in a large study conducted on 2073 cases in 270 hospitals from 40 countries, the average length of hospital stay decreased from 7 days (minimum 5 days–maximum 10 days) before the pandemic, to 6 days during the pandemic (minimum 4 days–maximum 8 days, p < 0.001) [28]. The attending physicians wanted to reduce the contamination risk by shortening as much as possible the contact with the medical staff and the hospital environment; where possible, the patients were distributed in a smaller number in hospital rooms than in the pre-pandemic period. Furthermore, after the surgery, if the patients had intestinal transit, were hemodynamically stable, and had no postoperative complications, they were discharged (Table 2).




5. Waiting Time for Hospital Admission


During the COVID-19 pandemic, an extended waiting time for hospital admission was recorded. In Beijing, China, the waiting time increased from 7 days to 13.5 days in one department, and from 7.95 days to 9.59 days in another department of surgery [1,19].



In the Queens Hospital Burton, England, the time interval from the multidisciplinary meeting to hospital admission has increased from 23 to 29 days on average [26].



An international survey analyzing data from 84 countries has concluded that the delay from diagnosis to surgery varied from 5 to 8 weeks [25].



Most of the 112 colorectal surgeons participating to a survey in Germany have agreed that an acceptable delay for elective surgery should not be more than 2 weeks [8]. These data were confirmed by several other articles, which concluded that 2 weeks of extended waiting time before surgery are acceptable [10].




6. Impact on Postoperative Mortality


The available data on the 30-day postoperative mortality were significantly more limited, with just a few of the reviewed articles presenting such an important outcome parameter. During the CovidSurg study, which included 2073 patients electively operated on for colorectal cancer, the recorded 30-day postoperative mortality was 1.8% in 2020, compared with 1.1% in the years before [28]. We should note that this mortality figure did not include patients with COVID-19 postoperative infection. Significant independent predictors were: anastomotic leak, male gender, age over 70 years, stage IV, total/subtotal panproctocolectomy.



Similar figures were reported in other studies: a national survey performed in England has recorded a 30-day postoperative mortality increase from 0.9% in 2019 to 1.2% in 2020 [9]. The study from Sao Paolo, Brazil has reported a 2.1% mortality in non-COVID-19 patients during the pandemic, while a specialized center in India has reported an increase from 1% in 2019 to 1.2% in 2020 [23,29].




7. Discussion


The SARS-CoV-2 pandemic has had a global impact on health systems everywhere. In the first phase, all efforts were directed towards the diagnosis and treatment of patients infected with the new coronavirus, while patients diagnosed with cancer were deferred. As a consequence, there has been a significant decrease in the number of elective surgical interventions performed for the treatment of colon cancer on all continents during the pandemic.



The average length of hospitalization also decreased, with multiple studies showing a significant difference between the pandemic period and the previous period, as surgeons preferred to shorten the hospitalization of patients, for reasons such as reducing the risk of exposure with the new coronavirus, as well as due to patients’ fear of prolonged contact with the medical system.



Considering all these factors, we expect that in the next period of time the number of colon cancer patients requiring surgery will increase significantly. Moreover, these patients are expected to show more advanced stages of disease, with a higher risk for developing intestinal occlusion and other complications that require emergency surgery, finally increasing the mortality risk. Taking into account the fact that we already experience an increased workload for benign disease, we can count on a long-term negative impact on our surgical activity.



One of the most significant limitations of our review was the fact that the vast majority of the articles have analyzed only the most dramatic and intense period of the COVID-19 pandemic, when the disruptions were the most severe, both at the level of the society and of the medical systems. It would have been very useful to assess the impact of all the adaptation strategies on the surgical activity and on patient outcomes, but at least at this timepoint there are only a few published articles covering this topic. Another important limitation was the lack of good quality data in most of the reviewed articles—the authors have compared the pre-pandemic and pandemic periods in terms of number of surgical interventions but did not provide the total number of patients which were postponed; the availability of this data could have allowed us to make odds ratio calculations, comparing the results of different institutions.




8. Learning Points


To conclude on a more positive note, we have tried to synthetize some of the ideas and strategies which have emerged from our review of articles, as a guide for a future pandemic crisis.



Diagnostic endoscopy and imaging for staging purposes should have the highest priority, to allow a quick diagnosis and therapeutic decision [8,10,29]. Scoring systems for patient prioritization should be implemented, such as MeNTS [30]. Patients who completed neoadjuvant therapy, patients with aggressive forms of cancer, and those with acute symptoms should have priority for elective surgery [31].



Routine testing of all admitted patients and hospital staff is needed in order to reduce patient exposure; additionally, staff vaccination significantly reduces the infection risks in the hospital and should be strongly recommended [1,20,29]. Routine use of a preoperative nasopharyngeal swab testing was clearly associated with a lower rate of postoperative pulmonary complications, preventing pre-symptomatic patients from eventually developing severe COVID-19 disease after surgery, and reducing the cross-infection risk [32].



Staff allocation should allow for a normal activity in the surgery clinic, operating theatre, and intensive care station. The planning of the elective procedures should be coordinated with the availability of all services in the hospital, especially with the number of available beds in the intensive care departments [20,29,33]. Multidisciplinary meetings should be organized online, to reduce physician exposure—this measure has proven its value in most of the situations during the COVID-19 pandemic [10,26].



The interactions with the patients should be reduced as much as possible, especially at the peak of the pandemic events: telemedicine should be routinely used for the preoperative evaluation (including new patient referrals who need triage before investigations) and postoperative follow-up [10,18,21]. Additionally, non-local patients should undergo follow-up tests at their local family physicians or hospitals, reducing their exposure caused by travelling [20]. If possible, the patients should isolate themselves at home for at least 14 days before hospital admission, to further minimize their exposure to the virus [31].



In a limited number of cases, the surgery should be delayed for a few weeks—this is the case especially in smaller hospitals, which do not have the possibility to send their patients to larger specialized centers. In order to reduce the impact on patient survival in these cases, clinical trials should be designed to confirm the benefit of neoadjuvant oral chemotherapy [18,29,34].



There is a need for clear guidelines for virus spread prevention in the surgical departments, and especially in the operating theaters, as not all countries have good air filtration systems with negative pressure rooms. The HEPA filters installed in the air conditioning systems and smoke aspirators are very important for virus spread reduction [14]. During patient intubation, only the anesthesia personnel should be allowed in the operating room [33]. Leaking of CO2 in laparoscopy should be reduced as much as possible, by changing leaking ports, making smaller skin incisions, using balloon trocars, and air evacuation systems (AirSeal®); moreover, a maximum intraabdominal pressure of 8–10 mm Hg should be maintained in laparoscopic and robot-assisted surgery [13]. Surgical techniques should be also revised, if possible: careful sharp dissection with mechanical hemostasis should be favored, reducing the generation of smoke by cauterization [24]. In larger hospitals, it is recommended that there should be an operating theatre dedicated just for COVID-19 patients, minimizing the contamination risk for the patients undergoing elective surgery [35].



The duration of postoperative intensive care and overall hospitalization time should be shortened, to reduce patient exposure, and to give other patients the opportunity to be operated on [1,18,20,23,29]. Appropriate diagnostic measures should be taken as early as possible to differentiate COVID-19-related fever from postoperative fever, including repeat swab testing and chest CT [31,36]. An eventual transfer of patients to satellite surgery teams with less activity should be encouraged, if they are able to provide good quality surgery and comparable postoperative care [3,12,15].



In order to reduce the negative impact on the surgical training of the residents, we should implement strategies to ensure adequate learning of the procedures. In many cases, the use of e-learning, virtual reality computer simulators and pelvitrainers for laparoscopic/robot-assisted surgery could be very useful [21,29,37]. Moreover, rotations to departments with a higher surgical volume are recommended, if possible [29].







Author Contributions


Conceptualization, C.V.I.F., R.B. and S.O.; methodology, C.V.I.F. and R.B.; formal analysis, C.V.I.F., R.B., C.M. and A.O.; investigation, C.V.I.F., R.B. and C.M.; resources, C.V.I.F., A.O. and R.B.; data curation, C.V.I.F. and R.B.; writing—original draft preparation, C.V.I.F., R.B.; writing—review and editing, C.V.I.F., R.B.; visualization, C.V.I.F., R.B., C.M. and S.O.; supervision, C.V.I.F., R.B., S.O.; project administration, C.V.I.F., R.B. and S.O. All authors have read and agreed to the published version of the manuscript.




Funding


The APC was funded by the Victor Babes University of Medicine and Pharmacy, Timisoara, Romania.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Cui, J.; Li, Z.; An, Q.; Xiao, G. Impact of the COVID-19 Pandemic on Elective Surgery for Colorectal Cancer. J. Gastrointest. Cancer 2021, 52, 1–7. [Google Scholar] [CrossRef] [PubMed]

	



Zhen, L.; Lin, T.; Zhao, M.L.; Chen, H.; Chen, T.; Guo, W.H.; Zhao, L.Y.; Liu, H.; Hu, Y.F.; Yu, J.; et al. Management strategy for the resumption of regular diagnosis and treatment in gastrointestinal surgery department during the outbreak of coronavirus disease 2019 (COVID-19). Zhonghua Wei Chang Wai Ke Za Zhi 2020, 23, 321–326. [Google Scholar] [PubMed]

	



COVID Surg Collaborative. Elective surgery cancellations due to the COVID-19 pandemic: Global predictive modelling to inform surgical recovery plans. Br. J. Surg. 2020, 107, 1440–1449. [Google Scholar]

	



Grubic, A.D.; Ayazi, S.; Zebarjadi, J.; Tahmasbi, H.; Ayazi, K.; Jobe, B.A. COVID-19 outbreak and surgical practice: The rationale for suspending non-urgent surgeries and role of testing modalities. World J. Gastrointest. Surg. 2020, 12, 259–268. [Google Scholar] [CrossRef] [PubMed]

	



Yang, Y.; Gao, Z.Y.; Chen, Y.K.; Wang, H.Y.; Chen, J.J.; Song, C.; Gu, J. Effects on the integrated treatment of colorectal cancer patients during COVID-19 epidemic in China: A cross-sectional study. Zhonghua Wei Chang Wai Ke Za Zhi 2020, 23, 795–800. [Google Scholar] [PubMed]

	



Antikchi, M.H.; Neamatzadeh, H.; Ghelmani, Y.; Jafari-Nedooshan, J.; Dastgheib, S.A.; Kargar, S.; Noorishadkam, M.; Bahrami, R.; Jarahzadeh, M.H. The Risk and Prevalence of COVID-19 Infection in Colorectal Cancer Patients: A Systematic Review and Meta-analysis. J. Gastrointest. Cancer 2021, 52, 73–79. [Google Scholar] [CrossRef]

	



Margulis, A.V.; Pladevall, M.; Riera-Guardia, N.; Varas-Lorenzo, C.; Hazell, L.; Berkman, N.; Viswanathan, M.; Perez-Gutthann, S. Quality assessment of observational studies in a drug-safety systematic review, comparison of two tools: The Newcastle-Ottawa Scale and the RTI item bank. Clin. Epidemiol. 2014, 6, 359–368. [Google Scholar] [CrossRef]

	



Brunner, M.; Krautz, C.; Kersting, S.; Weber, G.F.; Stinner, B.; Benz, S.R.; Grützmann, R. Oncological colorectal surgery during the COVID-19 pandemic-a national survey. Int. J. Colorectal. Dis. 2020, 35, 2219–2225. [Google Scholar] [CrossRef]

	



Kuryba, A.; Boyle, J.M.; Blake, H.A.; Aggarwal, A.; van der Meulen, J.; Braun, M.; Walker, K.; Fearnhead, N.S. Surgical Treatment and Outcomes of Colorectal Cancer Patients During the COVID-19 Pandemic: A National Population-based Study in England. Ann. Surg. Open 2021, 2, e071. [Google Scholar] [CrossRef]

	



Merchant, J.; Lindsey, I.; James, D.; Symons, N.; Boyce, S.; Jones, O.; George, B.; Cunningham, C. Maintaining Standards in Colorectal Cancer Surgery During the Global Pandemic: A Cohort Study. World J. Surg. 2021, 45, 655–661. [Google Scholar] [CrossRef]

	



Morris, E.J.A.; Goldacre, R.; Spata, E.; Mafham, M.; Finan, P.J.; Shelton, J.; Richards, M.; Spencer, K.; Emberson, J.; Hollings, S.; et al. Impact of the COVID-19 pandemic on the detection and management of colorectal cancer in England: A population-based study. Lancet Gastroenterol. Hepatol. 2021, 6, 199–208. [Google Scholar] [CrossRef]

	



Donlon, N.E.; Hayes, C.; Davern, M.; Bolger, J.C.; Irwin, S.C.; Butt, W.T.; McNamara, D.A.; Mealy, K. Impact of COVID-19 on the Diagnosis and Surgical Treatment of Colorectal Cancer: A National Perspective. Dis. Colon Rectum 2021, 64, 1305–1309. [Google Scholar] [CrossRef] [PubMed]

	



Allaix, M.E.; Lo Secco, G.; Velluti, F.; De Paolis, P.; Arolfo, S.; Morino, M. Colorectal surgery during the COVID-19 outbreak: Do we need to change? Updates Surg. 2021, 73, 173–177. [Google Scholar] [CrossRef]

	



Caricato, M.; The Italian ColoRectal Anastomotic Leakage (iCral) Study Group; Baiocchi, G.L.; Crafa, F.; Scabini, S.; Brisinda, G.; Clementi, M.; Sica, G.; DelRio, P.; Longo, G.; et al. Colorectal surgery in Italy during the Covid19 outbreak: A survey from the iCral study group. Updates Surg. 2020, 72, 249–257. [Google Scholar] [CrossRef] [PubMed]

	



de la Portilla de Juan, F.; Reyes Díaz, M.L.; Ramallo Solía, I. Impact of the pandemic on surgical activity in colorectal cancer in Spain. Results of a national survey. Cir. Esp. (Engl. Ed.) 2021, 99, 500–505. [Google Scholar] [CrossRef] [PubMed]

	



Koczkodaj, P.; Sulkowska, U.; Kamiński, M.F.; Didkowska, J. SARS-CoV-2 as a new possible long-lasting determining factor impacting cancer death numbers. Based on the example of breast, colorectal and cervical cancer in Poland. Nowotwory 2021, 71, 42–46. [Google Scholar] [CrossRef]

	



Feier, C.V.I.; Bardan, R.; Muntean, C.; Feier, O.; Olariu, A.; Olariu, S. The consequences of the Covid-19 pandemic on elective surgery for colon cancer. Ann. Ital. Chir. 2022, 93, 1–7. [Google Scholar]

	



Xu, Y.; Huang, Z.H.; Zheng, C.Z.; Li, C.; Zhang, Y.Q.; Guo, T.A.; Liu, F.Q.; Xu, Y. The impact of COVID-19 pandemic on colorectal cancer patients: A single-center retrospective study. BMC Gastroenterol. 2021, 21, 185. [Google Scholar] [CrossRef]

	



He, C.; Li, Y.; Huang, X.; Xiaohui, H.; Yan, Y.; Liu, Y.; Zhao, P.; Lin, H.; Xu, X.; Wang, Y.; et al. How should colorectal surgeons practice during the COVID-19 epidemic? A retrospective single-centre analysis based on real-world data from China. ANZ J. Surg. 2020, 90, 1310–1315. [Google Scholar] [CrossRef]

	



Raj Kumar, B.; Pandey, D. An observational study of the demographic and treatment changes in a tertiary colorectal cancer center during the COVID-19 pandemic. J. Surg. Oncol. 2020, 122, 1271–1275. [Google Scholar] [CrossRef]

	



Tschann, P.; Girotti, P.N.C.; Lechner, D.; Adler, S.; Feurstein, B.; Szeverinski, P.; Königsrainer, I. How Does the COVID-19 Pandemic Influence Surgical Case Load and Histological Outcome for Colorectal Cancer? A Single-Centre Experience. J. Gastrointest. Surg. 2021, 25, 2957–2960. [Google Scholar] [CrossRef] [PubMed]

	



Yoon, D.H.; Koller, S.; Duldulao, P.M.N.; Ault, G.T.; Lee, S.W.; Cologne, K.G. COVID-19 Impact on Colorectal Daily Practice-How Long Will It Take to Catch Up? J. Gastrointest. Surg. 2021, 25, 260–268. [Google Scholar] [CrossRef] [PubMed]

	



Sobrado, L.F.; Nahas, C.S.R.; Marques, C.F.S.; Cotti, G.C.D.C.; Imperiale, A.R.; Averbach, P.; de Meira, J.D.; Horvat, N.; Ribeiro-Júnior, U.; Cecconello, I.; et al. Is it Safe to Perform Elective Colorectal Surgical Procedures during the COVID-19 Pandemic? A Single Institution Experience with 103 Patients. Clinics 2021, 76, e2507. [Google Scholar] [CrossRef]

	



Gurney, J.K.; Millar, E.; Dunn, A.; Pirie, R.; Mako, M.; Manderson, J.; Hardie, C.; Jackson, C.G.; North, R.; Ruka, M.; et al. The impact of the COVID-19 pandemic on cancer diagnosis and service access in New Zealand-a country pursuing COVID-19 elimination. Lancet Reg. Health West. Pac. 2021, 10, 100127. [Google Scholar] [CrossRef]

	



Santoro, G.A.; Grossi, U.; Murad-Regadas, S.; Nunoo-Mensah, J.W.; Mellgren, A.; Di Tanna, G.L.; Gallo, G.; Tsang, C.; Wexner, S.D. DElayed COloRectal cancer care during COVID-19 Pandemic (DECOR-19): Global perspective from an international survey. Surgery 2021, 169, 796–807. [Google Scholar] [CrossRef] [PubMed]

	



Rashid, M.U.; Raza, S.S.; Thomas, P.; Vakis, S. Comparison of Colorectal Cancer Surgery Services During COVID-19 First Wave With Pre-COVID Time. Cureus 2021, 13, e17585. [Google Scholar] [CrossRef]

	



López-Rojo, I.; Alonso, O.; Ortega-Pérez, G.; Galipienzo-Garcia, J.; González-Moreno, S. Prioritization, patient selection, and multimodal perioperative management of colorectal cancer facing health-care system saturation. Cir. Cir. 2021, 89, 755–762. [Google Scholar] [CrossRef]

	



COVID Surg Collaborative. Outcomes from elective colorectal cancer surgery during the SARS-CoV-2 pandemic. Colorectal Dis. 2020, 23, 732–749. [Google Scholar]

	



Kapoor, D.; Perwaiz, A.; Singh, A.; Chaudhary, A. Elective Gastrointestinal Surgery in COVID Times. Indian J. Surg. 2020, 83, 277–283. [Google Scholar] [CrossRef]

	



Prachand, V.N.; Milner, R.; Angelos, P.; Posner, M.C.; Fung, J.J.; Agrawal, N.; Jeevanandam, V.; Matthews, J.B. Medically Necessary, Time-Sensitive Procedures: Scoring System to Ethically and Efficiently Manage Resource Scarcity and Provider Risk During the COVID-19 Pandemic. J. Am. Coll. Surg. 2020, 231, 281–288. [Google Scholar] [CrossRef]

	



Gupta, R.; Gupta, J.; Ammar, H. Impact of COVID-19 on the outcomes of gastrointestinal surgery. Clin. J. Gastroenterol. 2021, 14, 932–946. [Google Scholar] [CrossRef] [PubMed]

	



COVID Surg Collaborative. Preoperative nasopharyngeal swab testing and postoperative pulmonary complications in patients undergoing elective surgery during the SARS-CoV-2 pandemic. Br. J. Surg. 2021, 108, 88–96. [Google Scholar] [CrossRef] [PubMed]

	



Asbun, H.J.; Abu Hilal, M.; Kunzler, F.; Asbun, D.; Bonjer, J.; Conlon, K.; Demartines, N.; Feldman, L.S.; Morales-Conde, S.; Pietrabissa, A.; et al. International Delphi Expert Consensus on Safe Return to Surgical and Endoscopic Practice: From the Coronavirus Global Surgical Collaborative. Ann. Surg. 2021, 274, 50–56. [Google Scholar] [CrossRef] [PubMed]

	



Mason, S.E.; Scott, A.J.; Markar, S.R.; Clarke, J.M.; Martin, G.; Winter Beatty, J.; Sounderajah, V.; Yalamanchili, S.; Denning, M.; Arulampalam, T.; et al. Insights from a global snapshot of the change in elective colorectal practice due to the COVID-19 pandemic. PLoS ONE 2020, 15, e0240397. [Google Scholar] [CrossRef] [PubMed]

	



Foo, F.J.; Ho, L.M.L.; Tan, W.J.; Koh, F.H.; Sivarajah, S.S.; Park, S.Y.; Chen, W.T.; Chew, M.H. Colorectal cancer surgery in Asia during the COVID-19 pandemic: A tale of 3 cities. Asian J. Surg. 2022, 45, 1095–1100. [Google Scholar] [CrossRef]

	



Yao, H.; Pang, K.; Xiao, G.; Li, F.; Xiao, Y.; Ye, Y.; Wang, X.; Xiu, D.; Wang, Z.; Du, X.; et al. What Should Surgeons Do in the Face of the Coronavirus Disease 2019 Pandemic? A Beijing Experience. Dis. Colon Rectum 2020, 63, 1020–1022. [Google Scholar] [CrossRef]

	



Porpiglia, F.; Checcucci, E.; Amparore, D.; Verri, P.; Campi, R.; Claps, F.; Esperto, F.; Fiori, C.; Carrieri, G.; Ficarra, V.; et al. Slowdown of urology residents’ learning curve during the COVID-19 emergency. BJU Int. 2020, 125, E15–E17. [Google Scholar] [CrossRef]








[image: Medicina 58 01322 g001 550] 





Figure 1. Flow diagram of the review phases. 
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Table 1. Studies analyzing the impact of the COVID-19 pandemic on the rate of elective colorectal surgery.
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	Study Authors
	Center, Country
	Analyzed Period
	No. of Patients
	No. of Surgeons
	No. of Centers
	Elective Surgery Decrease





	Brunner et al. [8]
	Germany
	April 2020
	12,423
	112
	101
	34%



	Kuryba et al. [9]
	England, UK
	1 October 2019–31 May 2020
	3227
	-
	146
	26.6%



	Merchant et al. [10]
	Oxford University Hospitals, UK
	23 March 2020–7 June 2020
	85
	-
	1
	52.51%



	Morris et al. [11]
	NHS England
	April 2020
	1378
	-
	National database
	31%



	Donlon et al. [12]
	Hospital InpatientEnquiry Database, Ireland
	1 March 2020–28 February 2021
	1072
	-
	National database
	30%



	Allaix et al. [13]
	University of Torino, Italy
	9 March 2020–15 April 2020
	74
	-
	1
	34%



	Caricato et al. [14]
	Italian ColoRectal Anasto-motic Leakage (iCral) Study Group, Italy
	1 January 2020–27 March 2020
	1328
	-
	43
	30.37%



	de la Portilla et al. [15]
	National Survey of Colorectal Surgery Units, Spain
	February 2020–April 2020
	-
	-
	67
	-



	Koczkodai et al. [16]
	National Institute of Oncology, Warsaw, Poland
	January 2020–July 2020
	-
	-
	-
	51%



	Feier et al. [17]
	1st Department of Surgery, Timisoara, Romania
	26 February 2020–1 October 2021
	147
	-
	1
	42%



	Xu et al. [18]
	Fudan University, Shanghai, China
	1 January 2020–3 May 2020
	710
	-
	1
	14.25%



	Cui et al. [1]
	Department of General Surgery, National Center of Gerontology, Beijing, China
	1 February 2020–31 May 2020
	67
	-
	1
	34%



	He et al. [19]
	Chinese Army General Hospital, Beijing, China
	20 January 2020–20 March 2020
	71
	-
	1
	63%



	Kumar et al. [20]
	Tata Memorial Centre, Mumbai, India
	Jane 2020–May 2020
	257
	-
	1
	39.88%



	Tschann et al., [21]
	Academic Hospital Feldkirch, Austria
	1 January 2020–31 December 2020
	63
	-
	1
	11.26%



	Yoon et al. [22]
	Los Angeles, USA
	16 March 2020–23 April 2020
	13
	-
	1
	74%



	Sobrado et al. [23]
	Sao Paulo, Brazil
	10 March 2020–9 September 2020
	103
	-
	1
	-



	Gurney et al. [24]
	New Zealand
	January 2020–August 2020
	-
	-
	20
	1%



	Santoro et al. [25]
	Worldwide (84 countries)
	20 May 2020–10 June 2020
	-
	-
	1051
	58.3%



	COVIDSurg [3]
	Worldwide (71 countries)
	12 weeks in 2020
	-
	-
	359
	37.7%
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Table 2. Studies analyzing the impact of the COVID-19 pandemic on the duration of total hospital stay.
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	Study Authors
	Center, Country
	Analyzed Period
	No. of Patients
	No. of Centers
	Hospital Stay Pre-Pandemic (days)
	Hospital Stay during Pandemic (days)





	Merchant et al. [10]
	Oxford University Hospitals, UK
	23 March 2020–7 June 2020
	85
	1
	5
	4



	Rashid et al. [26]
	University Hospitals of Derby and Burton, England, UK
	1 March 2020–30 April 2020
	22
	1
	8 ± 9
	5 ± 2



	Allaix et al. [13]
	University of Torino, Italy
	9 March 2020–15 April 2020
	74
	1
	5
	5



	Sobrado et al. [23]
	Sao Paulo, Brazil
	10 March 2020–9 September 2020
	103
	1
	
	11.7 ± 9.3



	Cui et al. [1]
	National Center of Gerontology, Beijing, China
	1 February 2020–31 May 2020
	67
	-
	21.3
	18.5



	Xu et al. [18]
	Fudan University, Shanghai, China
	1 January 2020–3 May 2020
	710
	1
	11
	13.2



	COVIDSurg [28]
	Worldwide (40 countries)
	First COVID case to 19 April 2020
	2073
	270 hospitals
	7
	6
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