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Abstract
Background  The COVID19 pandemic had a deep impact on healthcare facilities in Italy, with profound reorganization of 
surgical activities. The Italian ColoRectal Anastomotic Leakage (iCral) study group collecting 43 Italian surgical centers 
experienced in colorectal surgery from multiple regions performed a quick survey to make a snapshot of the current situation.
Methods  A 25-items questionnaire was sent to the 43 principal investigators of the iCral study group, with questions regard-
ing qualitative and quantitative aspects of the surgical activity before and after the COVID19 outbreak.
Results  Two-thirds of the centers were involved in the treatment of COVID19 cases. Intensive care units (ICU) beds were 
partially or totally reallocated for the treatment of COVID19 cases in 72% of the hospitals. Elective colorectal surgery for 
malignancy was stopped or delayed in nearly 30% of the centers, with less than 20% of them still scheduling elective colo-
rectal resections for frail and comorbid patients needing postoperative ICU care. A significant reduction of the number of 
colorectal resections during the time span from January to March 2020 was recorded, with significant delay in treatment in 
more than 50% of the centers.
Discussion  Our survey confirms that COVID19 outbreak is severely affecting the activity of colorectal surgery centers partici-
pating to iCral study group. This could impact the activity of surgical centers for many months after the end of the emergency.

Keywords  Colorectal surgery · Covid19 outbreak

Background

The COVID-19 emergency was declared a WHO pandemic, 
following the sudden spread in over 160 countries around 
the world. After an initial diffusion in China, Italy represents 
one of the most affected countries, with more than 90,000 
cases at March 28, 2020 (Fig. 1). This health emergency, 
as we all know, forced governmental agencies to adopt 

restrictive measures to contain the infection. All this has 
led to an inevitable reorganization of healthcare facilities, 
with consequent modification of daily clinical and surgi-
cal activity. In this scenario, various international surgical 
societies constantly update the indications on how to adapt 
the surgical activity on current conditions, and some Italian 
investigators have already published their experience and the 
consequent suggestions [1–4].

The Italian ColoRectal Anastomotic Leakage (iCral) 
study group joins Italian surgeons with special interest 
in colorectal surgery; it was based initially on 19 surgi-
cal centers, having been able to prospectively collect data 
on 2,717 consecutive colorectal resections performed in 
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one year during its first prospective observational study 
[5–7]; it has expanded now to 43 centers covering nearly 
all Italian regions, involved in the ongoing second pro-
spective observational study designed to evaluate the 
impact of enhanced recovery pathways on early outcomes 
[Anastomotic Leakage and Enhanced Recovery Pathways 
After Colorectal Surgery (iCral2); ClinicalTrials.gov 
NCT03771456]. It represents, therefore, an ideal back-
ground for a survey aimed to show a snapshot of the cur-
rent situation in Italy, and our country represents a model 
of great interest for many countries with similar social-
health organization.

Methods

A 25-items questionnaire was sent to the 43 principal 
investigators of the iCral study group, with questions 
regarding qualitative aspects of surgical activity during 
the COVID19 outbreak. At March 27, 2020, 39 com-
plete responses were received (compliance 90.7%). The 
details of the responding centers are reported in Table 1. 
Moreover, data on the number of colorectal resections 
performed by each center in the time-span from January 
to March 27, 2020 were gathered from the online data-
base of the ongoing prospective study of the iCral study 

Fig. 1   Number of cases of SARS-CoV-2 infection detected in Italy on 
March 28, 2020, per region ( source: Dipartimento Protezione Civ-
ile, available at: https​://opend​atadp​c.maps.arcgi​s.com/apps/opsda​

shboa​rd/index​.html#/b0c68​bce2c​ce478​eaac8​2fe38​d4138​b1, Accessed 
March 28, 2020)
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group and analyzed testing the time-trend differences with 
Kruskal–Wallis variance analysis.

Results

Two-thirds of the hospitals (26 out of 39) are admitting 
SARS-CoV-2 (COV2) positive cases, all in separate areas/
buildings of the hospital (Table 2). Quantitative analysis of 
the time span from January to March 27, 2020 showed a sig-
nificant reduction of elective colorectal resections (Table 3 
and Fig. 2). The waiting time between diagnosis and surgi-
cal treatment of colorectal malignancies was significantly 
delayed in 21 (52.5%) centers (Table 2). Concerning tech-
nical details of colorectal resections, 5 centers (12.5%) 
declared performing terminal or diverting stomas more than 
usual and 8 of them (20.0%) shifted towards open rather than 
minimally invasive techniques. Use of enhanced personal 
protection equipment (PPE) (anything more than standard 

surgical mask, gown and gloves) was adopted routinely in 5 
(12.8%), only in known and/or suspected COV2+ cases in 
22 (56.4%) and never in 12 (30.8%) centers. Only 15 (37.5%) 
centers declared having adopted some strategies for surgical 
smoke/pneumoperitoneum filtering/evacuation during mini-
mally invasive procedures.

Discussion

Few weeks after the outbreak of the COVID19 pandemic, 
it became clear in Italian hospitals that pulmonology, infec-
tious diseases, internal medicine and intensive care units 
would suffer the main consequences of a dramatic and sud-
den epidemiological change. General surgery units have 
been affected as well by a drastic change in daily proce-
dures. Main issues that affect surgical care are represented 
by the need to save resources requested for the treatment 
of actual and expected patients with COV2 infection, and 
to develop adequate measures to prevent the spread of the 
disease in patient as well as healthcare professionals. These 
aspects are severely impacting the treatment of COV2, as 
well as non-COV2 patients, and the daily activity of surgi-
cal teams. Even the request for surgical treatment underwent 
deep changes: access to health care services decreased as 
a direct consequence of strict regulations reducing people 
mobility and crowding; many patients spontaneously post-
poned both consultations and already scheduled diagnostic 
and therapeutic procedures.

Surgical departments of the affected areas first reacted on 
the basis of common sense; however, in the following weeks, 
many scientific societies developed behavior guidelines for 
surgical patients care. Among them, major Italian surgical 
societies developed a joint guidance [8] for surgical practice 
during this pandemic. All these guidelines and recommen-
dations share the same common baseline: they are based on 
low level evidences published mostly before the outbreak 
and point out a precautionary approach due to the lack of 
any strong scientific evidence. A common advice in such 
guidelines is to postpone as long as possible elective surgery, 
based on two reasons: the necessity/opportunity to reallocate 
as many health resources as possible to the management of 
COV2+ patients and the observation that unexpected and 
severe complications and related mortality, even in elective 
cases [1], have been reported, possibly related to the onset of 
severe infection in the perioperative period. It is established 
that COV2 infection has a high lethality in comorbid con-
ditions, and patients in the postoperative phase could be a 
subgroup in which COVID19 may have a high lethality rate 
[9]. Thus, in case of urgent and mandatory elective interven-
tions [10], it will be necessary to remodel the therapeutic 
pathways in the light of the changed resources (in particular 
the very low availability of intensive care beds).

Table 1   Details of the participating centers

Variable Pattern N %

Region Abruzzo 2 5.1
Calabria 1 2.6
Campania 3 7.7
Emilia Romagna 3 7.7
Friuli Venezia Giulia 1 2.6
Lazio 8 20.5
Liguria 2 5.1
Lombardia 4 10.3
Marche 4 10.3
Piemonte 2 5.1
Puglia 3 7.7
Toscana 1 2.6
Trentino 1 2.6
Veneto 4 7.9

Hospital type Private non academic 4 10.3
Public non academic 25 64.1
Private academic 2 5.1
Public academic 8 20.5

No. of total beds 50–200 4 10.3
201–500 17 43.6
501–1000 13 33.3
> 1000 5 12.8

No. of ICU beds < 10 14 35.9
11–20 12 30.8
21–30 8 20.5
> 30 5 12.8

No. of colorectal resec-
tions in 2019

< 50 2 5.1
51–80 6 15.4
> 80 31 79.5
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Table 2   Results of the survey

Question Answers N %

Is your hospital admitting SARS-
CoV-2+ patients

Yes 27 69.2
No 12 30.8

ICU beds partially or totally real-
located for SARS-CoV-2+ cases

Yes 28 71.8
No 11 18.2

Were surgical procedures 
performed on SARS-CoV2+ 
patients

Yes 13 33.3
No 26 66.6

Which was the indication for sur-
gery on SARS-CoV-2+ patientsa

Time-dependent urgencyb 9 60.0
Other urgencyc 3 20.0
Elective surgery for malignancy 3 20.0

Which approach was used for sur-
gery on SARS-CoV-2+ patientsa

Open 10 62.5
Laparoscopic 6 37.5

Strategies for coping with the 
COVID19 outbreak werea

Shared with hospital management 
and/or local health authorities

18 40.9

Imposed by hospital management 
and/or local health authorities

21 47.7

Self-determined 5 11.4
The number of staff surgeon was Unchanged 32 82.0

Reduced 6 15.4
Increased 1 2.6

Was any surgeon moved to care of 
COVID19 cases

Yes 16 41.0
No 23 59.0

Was there any work plan change 
to reduce the exposition to 
SARS-CoV-2

Yes 25 64.1
No 14 35.9

Any staff surgeon infected by 
SARS-CoV-2

Yes 5 12.8
No 34 87.2

SARS-CoV-2 viral screening for 
health care workers

Routinely 1 2.6
Symptomatic only 34 87.2
Never 4 10.2

SARS-CoV-2 viral screening for 
surgical candidates

Routinely 3 7.7
Symptomatic only 31 79.4
Never 5 12.8

Enhanced PPE (anything more 
than standard surgical mask, 
gown and gloves)

Routinely 7 17.9
Known or suspected SARS-

CoV-2+ cases
22 56.4

Never 10 25.7
PPE shortage (unavailable and/or 

inadequate)
Yes 7 17.9
No 32 82.1

Multidisciplinary board meetings 
for colorectal malignancies

Unchanged 8 20.5
Web-based 17 43.6
Suspended 14 35.9

Digestive endoscopy availability Unchanged 8 20.5
Limited to urgencies 24 61.5
Limited to emergencies 7 28.0

Are elective colorectal resections 
for malignancy being performed

Yes 28 71.8
No 11 28.2

Are elective colorectal resec-
tions for benign disease being 
performed

Yes 3 7.7
No 36 92.3
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Another major issue is the possible diffusion of the 
infection related to the surgical procedure, in patients with 
confirmed, suspected or possible COV2 infection. The 
recent experience on Coronavirus outbreak raised the evi-
dence that non-symptomatic patients can efficiently spread 
the virus, as reported in Germany [11]. It is documented 
also that the virus has tropism even for non-respiratory 
mucosal surfaces such as the conjunctiva [12]. The high 

prevalence of infected patients, mostly asymptomatic, and 
the limited possibility to perform sensitive diagnostic tests 
makes every surgical procedure at risk of viral spreading. 
As a matter of fact, in two out of three elective colorectal 
resections performed on COV2+ patients in this survey 
(Table 2) the diagnosis of viral infection through RT-PCR 
analysis on naso-pharyngeal swabs was obtained in the 

Table 2   (continued)

Question Answers N %

Management of frail/comorbid 
cases with anticipated need of 
postoperative ICU

Unchanged 8 20.5

Referring to another center 3 7.7

Suspended 13 33.3

Unanswered 15 59.0
Time from diagnosis to surgery 

for colorectal malignancy before 
COVID-19 outbreak

< 14 days 5 12.8
15–30 days 28 71.8
31–45 days 5 12.8
> 45 days 1 2.6

Time from diagnosis to surgery 
for colorectal malignancy dur-
ing COVID-19 outbreak

< 14 days 3 7.7
15–30 days 11 18.2
31–45 days 19 48.7
> 45 days 6 15.4

Are you performing more termi-
nal and/or derivative stomas 
than usual

Yes 5 12.8
No 34 87.2

Are you performing more open 
vs laparoscopic approach than 
usual

Yes 8 20.5
No 31 79.5

Availability of high-speed devices 
for dissection/hemostasis

Reduced 3 7.7
Unchanged 36 92.3

Measures to reduce dispersion 
of biological aerosol during 
laparoscopy

Yes 14 35.9
No 25 64.1

PPE personal protection equipment
a Multiple answers possible
b e.g.: perforation, bowel ischemia, hemorrhage, vascular occlusion
c e.g.: appendicitis, cholecystitis, bowel obstruction

Table 3   Number of colorectal resections performed from January to 
March 27, 2020 in surgical centers participating to iCral study group 
prospective observational study [Anastomotic Leakage and Enhanced 

Recovery Pathways After Colorectal Surgery (iCral2); ClinicalTrials.
gov NCT03771456]

**January–February p = 0.06; February–March p = 0.0253; January–March p = 0.0022

Period Overall N Single center

Mean ± SD Median 95% CI Range p**

January 2020 507 12.8 ± 7.1 12 10.5–15.1 3–43 0.0076
February 2020 468 11.8 ± 7.5 9 9.3–14.2 3–42
March 2020 353 8.8 ± 7.8 6 6.2–11.4 0–35
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postoperative period due to the onset of unexplained post-
operative fever.

It is well demonstrated that surgical procedures entail-
ing the use of electrocautery and/or high-speed devices for 
dissection/hemostasis generate aerosol spreading beyond 
the sterile area [13, 14], and that this aerosol can harbor 
viruses [15]. Very few papers studied the contamination 
linked to laparoscopic approach [16], without identifying 
recommended risk-reducing procedures. Even clear and evi-
dence-based reports concerning the clinical efficacy of face-
masks [17] are lacking, entailing a great variety, sometimes 
conflicting, of guidelines, recommendations and policies, 
pointing out the need for further research in this area. Cur-
rent guidelines for the protection of health care workers in 
the operating room are somewhat conflicting: they go from 
nothing more than standard surgical protection [18] to the 
use of N95 respirators or respirators that offer a higher level 
of protection [19]. According to the US National Institute 
for Occupational Safety and Health (NIOSH) classification 
of particulate filtering facepiece respirators, N95 respira-
tors are not resistant to oil with a filtering efficiency of 95%. 
The European Standard (EN 149:2001) classification divides 
particulate filtering facepiece respirators into three classes: 
FFP1, FFP2, and FFP3 with corresponding minimum filtra-
tion efficiencies of 80%, 94%, and 99%. Therefore, FFP2 and 
N95 respirators can be considered equivalent [20], making 
them recommended for use in the prevention of airborne 
infectious diseases in the US and other countries.

In absence of preoperative testing for any patient under-
going surgery, most of the published recommendations 
state that the protection of health care workers should be 

at the highest level for all surgical cases [1], assuming that 
any patient could be an asymptomatic carrier of the virus, 
while taking into account also logistic feasibility, hospital 
and community limitations, facility resources and patients’ 
needs.

Within the iCral study group, we confirmed the deep impact 
of the COVID19 outbreak on surgical practice. Our survey con-
firms that a high percentage of the centers have been affected 
by the epidemic: although only 15.5% of the surgical units 
had a reduction in staff, the staff was partially reallocated to 
non-surgical services in 40% of the remaining. The change in 
allocation of resources had a great impact on the volume of 
activity: 1 out of 3 centers reduced the colorectal cancer sur-
gery volume, although less than 1 out of 5 continues operating 
fragile patients with possible need for postoperative intensive 
care. The average number of cases operated, however, has sig-
nificantly reduced, and in about half of the centers the waiting 
times have lengthened. Although no recommendation about 
changes in surgical techniques was made, some centers declared 
an increase of the use of terminal or diverting stomas, probably 
aiming at minimizing the need for post-operative intensive care 
and possible system overload consequent to the management of 
anastomotic leakage. All these factors have a severe impact on 
the treatment of non-COV2 cases: we must therefore prepare 
for the prioritization of cases and we can expect an increase of 
late diagnosis of patients with colorectal cancer. We can expect 
an increase of workload for the treatment of non-urgent diseases 
after the resolution of pandemic, but also an increase of urgent 
cases due to non-electively treated cases of benign diseases. 
Therefore, the impact on therapeutic pathways can be expected 
to continue for a long time.

Fig. 2   Number of colorectal 
resections per single iCral 
center performed in 2020 
(data up to March 27, 2020); 
p = 0.0076
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It seems evident from epidemiological data, and confirmed 
by our survey, that protection of patients and OR personnel is 
not adequately addressed. Hospitals are an unsafe place due 
to the concentration of people, and healthcare personnel are 
severely affected by the epidemic, with more than 6000 infected 
health care workers and over 50 deaths among medical doctors 
to date in Italy. At 75 days from the first information about of 
epidemic in China (January 9) and 35 (February 21) in Italy, 
viral screening is performed routinely on patients in 3 hospitals 
and on health care workers in one hospital only; 10% of our 
hospitals never perform RT-PCR test on surgical candidates. 
Severe shortage of PPE is reported only in a strict minority of 
the hospitals, nevertheless, a routine change of behavior related 
to the prevention of spread has not been adopted: routine use of 
enhanced PPE is limited to a small minority of cases, strategies 
for evacuation of smokes and pneumoperitoneum are used in 
less than half of hospitals, a reduction in the use of laparoscopy 
is reported in 20% of centers.

Conclusion

Our survey confirms that COVID19 outbreak is severely 
affecting the activity of colorectal surgery centers partici-
pating to iCral study group. The pattern of modifications 
of the volume of activity are quite uniform through the 
country, irrespectively of the fact that COV2 surgical cases 
occurred or not. The treatment of urgent and oncological 
cases is warranted in most Centers, with some limitations. 
The workload is reduced for multiple reasons, included the 
reduction of diagnostic procedures. This could impact the 
activity of surgical centers for many months after the end of 
the emergency.

The major concern revealed by the survey is the great 
heterogeneity of the preventive measures against the spread 
of the disease among patients and health care workers. Clear 
guidelines are still lacking, while the stricter recommenda-
tions are being generally unapplied due to underestimation 
of the infectious risk of surgical procedures and to the short-
age of PPE.

The lesson learned in this critical context should drive 
health care professionals to a better awareness of the risks 
related to surgical care, to design clear guidelines for pre-
vention of spread of viral infection in surgical environment, 
to establish the routine use of best practices for reducing 
microbiological risk in surgical care.
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