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Abstract
Purpose To evaluate and analyze the impact of lockdown strategy due to coronavirus disease 2019 (COVID-19) on emer-
gency general surgery (EGS) in the Milan area at the beginning of pandemic outbreak.
Methods A survey was distributed to 14 different hospitals of the Milan area to analyze the variation of EGS procedures. 
Each hospital reported the number of EGS procedures in the same time frame comparing 2019 and 2020. The survey 
revealed that the number of patients during the COVID-19 pandemic outbreak in 2020 was reduced by 19% when compared 
with 2019. The decrease was statistically significant only for abdominal wall surgery. Interestingly, in 2020, there was an 
increase of three procedures: surgical intervention for acute mesenteric ischemia (p = 0.002), drainage of perianal abscesses 
(p = 0.000285), and cholecystostomy for acute cholecystitis (p = 0.08).
Conclusions During the first COVID-19 pandemic wave in the metropolitan area of Milan, the number of patients operated 
for emergency diseases decreased by around 19%. We believe that this decrease is related either to the fear of the popula-
tion to ask for emergency department (ED) consultation and to a shift towards a more non-operative management in the 
surgeons ‘decision making’ process. The increase of acute mesenteric ischaemia and perianal abscess might be related to 
the modification of dietary habits and reduction of physical activity related to the lockdown.
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Introduction

Due to the outbreak of coronavirus disease 2019 (COVID-
19) in Northern Italy at the end of February 2020, a con-
tainment strategy was immediately established by Regional 
authorities to limit the spread of the virus. To increase medi-
cal surge capacity to treat patients with novel severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV2) and 
reduce the in-hospital spreading of the virus, the popula-
tion was invited not to report spontaneously to the Emer-
gency Department (ED) unless for severe symptoms. The 
first Italian patient tested as positive for novel coronavirus 
was reported in Codogno Hospital (Lodi, Lombardy, Italy) 
on February 20, 2020. After an initial local restriction of 
a “red zone” in the epicentral area of the virus outbreak, 
from March 9, 2020, the lockdown was extended at regional 
and national level. The lockdown termination was originally 
planned for April 3, 2020, but was then extended to May 3, 
2020 [1]. In an effort to optimize surge capacity, especially 
regarding intensive-care units’ beds, the Regional Crisis Unit 
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of Lombardy remodeled the emergency system establishing 
hub centers dedicated to trauma, stroke, cardiovascular dis-
eases, and single skeletal trauma. Furthermore, some hos-
pitals were dedicated to surgical oncology for patients with 
clinical priorities, while all scheduled surgery for benign 
diseases was temporarily cancelled [2].

The containment policy led to a general reduction of 
access to the ED, both emergency general surgery (EGS) and 
trauma cases. A similar scenario, in terms of reduction of 
ED access, has already been reported in the UK where, after 
the announcement of a lockdown, the numbers of accident 
and emergency attendances consistently dropped down [3]. 
Although a reduction of admittance to ED of injury-related 
cases can be easily explained as a direct consequence of 
mobility limitations as well as industrial discontinuation, 
many surgeons of Northern Italy reported a reduction of 
non-traumatic acute surgical conditions where diagnosis and 
treatment delay play a crucial role on optimal surgical out-
come (acute appendicitis, bowel obstruction, acute biliary 
disease, incarcerated hernia, or hollow viscus perforation). 
These concerns and personal perspectives have been shared 
among different surgical units in the Milan and Lombardy 
area through web-based meetings. There was a consensus on 
the need to investigate this potentially dangerous trend. The 

surgeons involved in the discussion agreed to compare the 
flow of EGS cases that presented to ED in a time frame dur-
ing the outbreak of COVID-19 and the same time frame of 
the previous year, when COVID-19 did not impact yet on the 
Italian population. A survey was therefore prepared by the 
Emergency Surgery and Trauma Unit of IRCCS, Humanitas 
Research Hospital, and then distributed to 14 different hospi-
tals of the Milan area, to assess the actual decrease of cases 
with EGS-related conditions and analyze the differences for 
specific acute surgical conditions.

Materials and methods

A survey was prepared by the Emergency Surgery and 
Trauma Unit of IRCCS Humanitas Research Hospital and 
distributed to 14 hospitals of an area surrounding Milan 
and Central-West Lombardy (Fig. 1), including major and 
peripheral institutes (Table 1). The survey regarded the time 
period from 21st of February through 3rd of April. All hos-
pitals included in the survey had a General Surgery Unit 
and an Emergency Department with open access to self-
reporting patients. All hospitals were active during COVID-
19 pandemic both as COVID and Non-COVID centers. Data 

Fig. 1  Geographical distribu-
tion of hospitals involved in the 
survey
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collections focused on comparing the amount of emergency 
surgical procedures performed in a selected period in 2020 
versus the same time frame in 2019.

Each hospital was asked to report the number of patients 
who underwent emergency general surgery procedures dur-
ing the same time frame (February 21–April 3) in 2020 and 
2019, respectively.

Analyzed surgical procedures:

• Acute appendicitis,
• Acute cholecystitis,
• Small bowel and large bowel obstruction,
• Bowel perforation,
• Acute complicated diverticulitis,
• Upper gastrointestinal perforation or hemorrhage,

• Acute mesenteric ischaemia,
• Incarcerated or strangulated groin or incisional hernia,
• Anorectal abscess.

Surgical interventions for trauma patients were not 
included.

Inclusion criteria were: patients ≥ 18 years, surgery per-
formed within 72 h from ED access, patients transferred 
from other hospitals.

Exclusion criteria were: in-hospital emergencies, proce-
dures for postoperative complications. Non-operative man-
agement was excluded with the exception of percutaneous 
and endoscopic cholecystostomy.

COVID-19 infection status of patients undergoing emer-
gency operations was reported as negative, suspected, or 
positive based on the result of nasal/pharyngeal swab, phar-
yngeal aspirate or broncho-alveolar lavage, and chest CT 
scan or lung ultrasound.

Our endpoint was to confirm our suspicion of reduction in 
the number of patients requiring EGS procedures.

The survey was distributed through a Microsoft Office 
Excel file, while Chi-square test was used for the qualita-
tive data analysis; p value ≤ 0.05 was considered statistically 
significant.

Results 

All 14 hospitals answered our survey and data from 844 
patients were included. The number of patients of the con-
trol group in 2019 was higher (n = 468) than the number of 
patients observed in the same time frame during the COVID-
19 pandemic outbreak in 2020 (n = 376). The corresponding 
reduction was 92 patients (− 19%), as shown in Table 2.

Before surgical intervention, each patient was screened 
for SARS-CoV-2 nucleic acid detection. The combination of 

Table 1  Hospitals joining the survey

Hospital name Location Province

IRCCS, Humanitas Research Hospital Rozzano Milan
ASST Fatebenefratelli Milano Milan
Ospedale A. Manzoni Lecco Lecco
Ospedale di Legnano Legnano Milan
Ospedale Maggiore di Lodi Lodi Lodi
Ospedale G. Fornaroli Magenta Milan
Ospedale Santa Maria delle Stelle Melzo Milan
ASST Grande Ospedale Niguarda Milano Milan
Ospedale Maggiore Policlinico Milano Milan
Ospedale Sacco Milano Milan
IRCCS Policlinico San Donato San 

Donato 
Milanese

Milan

Ospedale San Gerardo Monza Monza e Brianza
Ospedale San Paolo Milano Milan
IRCCS Ospedale San Raffaele Milano Milan

Table 2  Emergency general 
surgery procedures in the same 
time frame (2019 vs. 2020 
pandemic outbreak)

Surgical procedures 2019 2020 Delta % p

Appendectomy 118 81  − 31.36 0.21
Cholecystectomy 88 61  − 30.68 0.32
Cholecystostomy and endoscopic cholecystostomy 2 6 200.00 0.08
Surgery for small bowel obstruction 58 43  − 25.86 0.66
Surgery for large bowel obstruction 25 22  − 12.00 0.74
Surgery for bowel perforation (not diverticular disease) 27 23  − 14.81 0.83
Surgery for complicated acute diverticulitis 22 18  − 18.18 0.95
Surgery for gastroduodenal bleeding or perforation 15 13  − 13.33 0.83
Surgery for acute mesenteric ischemia 12 26 116.67 0.002000
Surgery for incarcerated groin hernia 45 22  − 51.11 0.044000
Surgery for strangulated incisional or umbilical hernia 27 10  − 62.96 0.028000
Anorectal abscess drainage 29 51 75.86 0.000285
Total 468 376  − 19.66



680 H. Kurihara et al.

1 3

the results of radiology and laboratory discriminated patients 
as COVID positive, negative, or suspected. At the begin-
ning of the outbreak, due to the high volume of patients, 
the results of the microbiology test required a long time and 
seven patients, suspected of COVID-19 infection, could 
not wait for the swab result due to critical condition. These 
patients, all with a thoracic CT scan with ground glass pat-
tern, underwent surgery in a dedicated COVID operating 
theater and followed a COVID-positive pathway,

Among the 376 patients operated between February 21st 
and April 3rd 2020, 3 patients (0.8%) were COVID positive 
and 7 patients (1.86%) were COVID-19 suspected at the 
time of surgery.

Although the number of patients operated in the 2019 
was generally higher than in 2020, the reduction of cases 
was statistically significant only for incarcerated groin hernia 
and incisional/umbilical hernia. The number of incarcerated 
groin hernia was 22 in the 2020 and 45 in 2019 (p = 0.044), 
likewise the number of incarcerated incisional or umbilical 
hernia (n = 10 vs. 27, p = 0.028).

On the other hand, three emergency general surgery 
procedures increased their frequencies: surgical interven-
tion for acute mesenteric ischemia (26 in 2020 vs 12 in 
2019, + 117%, p = 0.002), drainage of perianal abscesses 
(51 in 2020 vs 29 in 2019, + 76%, p = 0.000285), and 
cholecystostomy for acute cholecystitis (6 in 2020 vs 2 in 
2019, + 200%, p = 0.08).

Discussion

Our survey from 14 different hospitals in the Milan area 
confirmed an overall decrease of the most common emer-
gency general surgery procedures during the COVID-19 
pandemic 2020 period compared to the same time frame in 
2019 (n = 376 vs. n = 468, − 19%).

Although statistically not significant, this result is simi-
lar to the one reported by Gallego et al., who described a 
decrease in the number of emergency general surgery inter-
ventions from an average of 3.6 to 1.6 per day [4]. Recently, 
a report from Rausei et al. showed similar results in the 
Lombardy area [5].

Although we do not have a clear reason to explain the 
overall decrease of EGS cases, particularly in case of life-
threatening situations, we assume that the population feared 
being infected from COVID-19 and were reluctant to ask 
for medical consultation to the ED. The second factor that 
might explain the decrease of emergent surgical procedure 
is the shift of surgeons’ decision-making towards a more 
conservative non-operative management to exceed resource 
capacity or to avoid patients to risk of COVID-19 infection.

The analysis of subgroups of emergency surgical inter-
ventions showed a statistically significant decrease of 

incarcerated abdominal wall hernia cases; in particular, for 
groin hernias the difference was n = 22 vs. n = 45 (p = 0.044), 
while in case of incarcerated incisional and umbilical her-
nias was n = 10 vs. n = 27 (p = 0.028). A possible explanation 
might be the lockdown that forced the population to stay at 
home, with reduction of physical activity and de-escalation 
of symptoms related to hernia condition. Another possible 
explanation is the attempt by the population to treat at home 
the incarcerated hernia with an independent conservative 
management. A third explanation may be related to the 
attempt of conservative management in the surgical deci-
sion-making pathway, but unfortunately, our survey did not 
collect the number of ED accesses, and therefore, it was not 
possible to estimate the ratio of non-operative cases related 
to the patients’ admission volume.

Although statistically not significant, we observed an 
interesting reduction of the number of surgical procedures 
for multiple emergency surgical conditions as appendec-
tomy for acute appendicitis, surgery for bowel obstructions, 
and acute diverticulitis (Table 2). We could not collect the 
data on the overall admissions in the EDs, and therefore, we 
cannot prove that a conservative management was clearly 
chosen by surgeons, even though highly suspected by the 
authors. Moreover, we assume a decrease of patients’ admis-
sion, as confirmed by direct experience and from the study 
of Rausei [5].

Although among the surgeons involved in this study, there 
was a general agreement on not changing the surgical strat-
egy in acute abdominal conditions, as recommended by the 
European Society for Trauma and Emergency Surgery [6] 
during the pandemic, we observed an increase use of per-
cutaneous cholecystostomy (n = 6 vs n = 2, + 200%) and a 
decrease of cholecystectomy (n = 61 vs = 88, − 30.7%), for 
acute cholecystitis. Although both results are not statistically 
significant, these trends probably confirm our suspicion of 
a shift toward conservative treatment rather than a surgi-
cal approach for acute cholecystitis and other acute surgical 
conditions. As we reported above, we did not analyze the 
number of patients who presented to the ED and have been 
treated with simple conservative treatment representing one 
of the major limitations of our study.

Two clinical conditions followed by emergency surgical 
procedures showed a statistically significant increase: acute 
mesenteric ischemia (n 26 vs n 12, + 117%, p = 0.002) and 
anorectal abscesses (n 51 vs n 29, + 76%, p = 0.000285). We 
do not have a clear explanation for the increase of cases with 
acute mesenteric ischemia. The first hypothesis is the throm-
bogenic effect of COVID-19 inflammation, well documented 
by Ignat et al. [7, 8]. They described a higher incidence of 
small bowel ischemia associated with coronavirus infection, 
but in our population, most of the operated patients were 
COVID-19 negative and is therefore not possible to assume 
a relation with the infection. Another possible explanation 
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could be the change of dietary habit during the lockdown; 
an increased food uptake was in fact informally reported 
by the population during the National lockdown. Di Rienzo 
et al. confirmed it with the analysis of a survey distributed 
by institutional and private social networks in Italy, where 
the perception of weight gain was observed in 48.6% of the 
survey respondents [9]. The hypothesis is that an increase 
of food intake associated with a decrease in physical aerobic 
activities during the lockdown could have impacted on the 
bowel blood demand and consequent development of mes-
enteric ischemia. However, up to now, it remains unclear 
why there was a reduction in these life-threatening situations 
where urgent surgery is mandatory.

Surprisingly, our survey revealed a statistically significant 
increase of surgical procedures also for anorectal abscesses. 
In this case, we suppose that there could be a relation with 
an increase of food intake and sedentary habits, forced by 
the containment strategy and lockdown.

Study limitations

We are aware of the limitations related to the retrospective 
nature of the study and the lack of detailed data regarding 
overall volume access to EDs with subgroup information for 
each disease. With this bias, it is of course not possible to 
correctly explain the reasons for the decrease of EGS proce-
dures, but the survey emphasized the impact of the COVID-
19 outbreak on our health system on surgical emergencies.

Conclusions

The decrease of EGS procedures might be explained by 
the fear of the population to get access to the ED; further-
more, we suppose a shift versus a non-operative approach 
in surgeons’ decision-making process that might explain 
the higher number, although statistically not significant, of 
higher cholecystostomy for acute cholecystitis. Reduction 
in surgical interventions for abdominal wall hernias might 
be influenced either by a less aggressive surgical strategy, 
but also by less physical activity. Nevertheless, it remains 
unclear why there was a reduction in life-threatening situ-
ations where urgent surgery is mandatory. Conversely, the 
statistically significant increase of surgical interventions for 
acute mesenteric ischemia and anorectal abscesses might be 
explained by the forced “stay-at-home” policy with conse-
quent less physical activity and variation of dietary habits.
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