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A B S T R A C T   

Introduction: Various surgical societies constantly update their recommendations in order to adapt surgical ac-
tivity on current Pandemic conditions. The aim of this study is to analyze how hospitalizations and emergency 
operations have changed in our Department of Medical and Surgical Sciences in the Hospital of Foggia during 
covid-19 pandemic. 
Methods: Our cohort-study was conducted by analyzing two groups of patients admitted to the Department of 
Medical and Surgical Sciences of the Hospital of Foggia: those admitted during the no-covid period from March 
09th, 2019 to May 09th, 2019 and those during the covid period from March 09th, 2020 to May 09th, 2020. 
Results: A total of 750 patients admitted during the no-covid period of 2019 and 171 during the covid period of 
2020, of these 222 were emergency admission during 2019 and 97 during 2020, 528 were elective admission 
during 2019 and 74 during 2020. Of the emergency admissions (222 during 2019 and 97 during 2020), 91 were 
operated during the no covid period in 2019 and 52 during the covid period in 2020. The mean Mannheim 
Peritonitis Index Score, that is a scoring system used in peritonitis which is simple and cost-effective, were 15.6 
during the no covid period of 2019 and 22.2 during the covid period of 2020. We observed 29 post-operative 
complications during 2019 and 26 during 2020. 
Conclusions: Contraction of admissions for urgent and emergent conditions in the first period of lockdown has 
been followed from some positive effects as well as aggravating consequences.   

1. Introduction 

On December 31st, 2019, 27 pneumonia cases of unknown aetiology 
were identified in Wuhan City, Hubei province, China [1]. Those cases 
mainly presented with clinical symp-toms of dry cough, dyspnea, fever 
and bilateral lung infiltrates on imaging. The causative agent was 
identified from throat swab samples performed at Chinese Centre for 
Disease Control and Prevention (CDC) on January 7th, 2020. The dis-
ease was subsequently named Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2), while World Health Organization (WHO) 
named it COVID-19 [2,3]. 

After an initial diffusion in China [4], Italy represents one of the most 
affected countries, with more than 230,000 cases on June 4, 2020 [5]. 
Worldwide health systems were reorganized with the aim to both cope 
with the new disease and maintain essential health service delivery. In 
this scenario, a concrete risk of health system collapse should be taken 

into consideration. The large number of patients suffering from respi-
ratory distress syndrome led to an inevitable modification of daily 
clinical and surgical activity. Various international surgical societies 
constantly update their recommendations in order to adapt surgical 
activity on current conditions [6,7]. 

The patients in need of sub-intensive or intensive care increased 
esponentially and for most of the healthcare systems around the globe 
this was a crisis of unprecedented magnitude in the post-world war era. 
While the population continues to be affected by the whole spectrum of 
pre-existing diseases, hospitals were swamped with a massive number of 
COVID-19 patients to the point that prompted the Institutions to create 
COVID-19 dedicated wards and hospitals with redistribution of health-
care workers (HCW) from non-COVID-19 to COVID-19 intensive and 
sub-intensive units. In this context, majority of surgical departments 
were forced, due to reduced manpower/facilities and to limit the viral 
spread, to re-schedule their activity giving priority to urgent/emergent 
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and non-deferrable oncological cases. The prioritization of patients is a 
complex strategy that set several organizational and ethical chellenges. 
The aim of this study is to analyze how hospitalizations and emergency 
operations have changed in our Department of Medical and Surgical 
Sciences in the Hospital of Foggia during covid-19 pandemic. 

2. Materials and methods 

Our cohort-study was conducted by analyzing two groups of patients 
admitted to the Department of Medical and Surgical Sciences of the 
Hospital of Foggia, Apulia southern part of Italy: those admitted during 

the no-covid period from March 09th, 2019 to May 09th, 2019 and those 
during the covid period from March 09th, 2020 to May 09th, 2020. We 
considered emergency admissions and its treatment (operated and not- 
operated), demographic and clinical characteristic of urgently oper-
ated patients (sex, age, ASA, Mannheim peritonitis Index score and 
Clavien-Dindo classification). 

The statistical analysis were carried out using Fisher exact test, Chi- 
Square test, Standard Deviation and T-test unpaired one tailed. 

3. Results 

From the collected data and the statistical analysis carried out we 
observed a total of 750 patients admitted during the no-covid period of 
2019 and 171 during the covid period of 2020, of these 222 (29,6%) 
were emergency admission during 2019 and 97 (56,7%) during 2020 (p 
< 0.00001), 528 (70,4%) were elective admission during 2019 and 74 
(43,3%) during 2020 (p < 0.00001) (Table 1).(Table 2) (Table 3). 

Post-operative Intensive Care Unit admissions were 17 (18,7%) 
during the no covid period of 2019 and 20 (38,5%) during the covid 
period of 2020 (p = 0,009). 

We observed 29 (31.9%) post-operative complications during 2019 
and 26 (50%) during 2020 (p = 0.032). 

Mean length of stay was 7,7 days during the no covid period of 2019 
and 9.7 days during the covid period of 2020 (p = 0.045) (Table 4). 

4. Discussion 

On December 2019, the World Health Organization (WHO) declared 
the novel coronavirus disease 2019 (COVID-19) a global pandemic [8, 
9], which classifies the outbreak in Wuhan, China. The pathogen, named 
SARS-CoV-2 by the World Health Organization (WHO) [10], is respon-
sible for a novel pneumonia affecting the lower respiratory tract, 
referred to as Coronavirus Disease 2019 (COVID-19). COVID-19 repre-
sents a global pandemic, affecting 212 countries and territories around 
the world, with over 3.200.000 infected subjects and more than 228.000 
deaths [11,12]. 

The rapidly spreading outbreaks imposes an unprecedented burden 
of the effectiveness and sustainability of our healthcare system [13,14]. 

In our hospital and especially in our surgery department we had to 
face acute challenges [15,16]. 

Table 1 
Of the emergency admissions (222 during 2019 and 97 during 2020), 91 (41%) 
were operated during the no covid period in 2019 and 52 (53.6%) during the 
covid period in 2020.  

Admissions to the surgery department in 2019 and 2020  

09/03/2019 09/03/2020 p-value 

09/05/2019 09/05/2020 

Total admissions, n 750 171 <0.00001* 
Type of admission, n (%)   <0.00001** 
Emergency 222 (29.6) 97 (56.7) 
Elective 528 (70.4) 74 (43.3) 

*Fisher exact test; **Chi-square test. 

Table 2 
Urgently operated patients were equally distributed between the two sexes in 
both the 2019 and 2020 periods, with a mean age of 64.6 years in 2019 and 65.3 
years in 2020, with ASA score mainly II (39 patients (42.8%) during 2019 and 18 
patients (34.6%) during 2020 and III (31 patients (34,1%) during 2019 and 21 
patients (40,4%) during 2020).  

Emergency admissions to the surgery department in 2019 and 2020  

09/03/2019 09/03/2020 p-value 

09/05/2019 09/05/2020 

Emergency admissions, n 222 97 <0.00001* 
Treatment, n (%)   0.037* 
Operated 91 (41) 52 (53.6) 
Not-operated 131 (59) 45 (46.4)  

* Chi-square test. 

Table 3 
The mean Mannheim Peritonitis Index Score, that is a scoring system used in 
peritonitis which is simple and cost-effective, were 15.6 (8.7) during the no 
covid period of 2019 and 22.2 (10.2) during the covid period of 2020 (p =
0.017).  

Demographic and clinical characteristics of urgently operated patients in 2019 and 
2020  

09/03/2019 09/03/2020 p-value 

09/05/2019 09/05/2020 

(n = 91) (n = 52) 

Sex, n (%) 
F 
M   

0.568* 
43 (47.3) 22 (42.3) 
48 (52.7) 30 (57.7) 

Age (y)   0.425** 
Mean (SD) 64.6 (20.2) 65.3 (19.3) 
Median 68 71 
Range 16–97 18–92 
ASA score, n (%)   0.753* 
I 13 (14.3) 7 (13.5) 
II 39 (42.8) 18 (34.6) 
III 31 (34.1) 21 (40.4) 
IV 8 (8.8) 6 (11.5) 

SD, Standard Deviation; ASA, American Society of Anesthesiology; *Chi-square 
test; **T-test unpairedone-tailed. 

Table 4 
Intra and postoperative characteristics of urgently operated patients in 2019 and 
2020  

Intra and postoperative characteristics of urgently operated patients in 2019 and 2020  

09/03/2019 09/03/2020 p-value 

09/05/2019 09/05/2020 

(n = 91) (n = 52) 

MPI Score   0.017* 
Mean (SD) 15.6 (8.7) 22.2 (10.2) 
Median 12 21 
Range 5–34 5–40 
Post-op ICU admission, n (%) 17 (18.7) 20 (38.5) 0.009** 
Post-op complications, n (%) 29 (31.9) 26 (50) 0.032** 
Clavien-Dindo classification, n (%)   0.226** 
I 4 (13.9) 3 (11.5) 
II 7 (24.1) 5 (19.3) 
III 1 (3.4) 5 (19.3) 
IV 5 (17.2) 1 (3.8) 
V 12 (41.4) 12 (46.1) 
Duration of stay (d)   0.045* 
Mean (SD) 7.7 (5.6) 9.7 (7.4) 
Median 6 7 
Range 2–30 2–40  

MPI Score, Mannheim Peritonitis Index Score; ICU, Intensive Care Unit; SD, 
Standard Deviation; *T-test unpairedone-tailed; **Chi-square test. 
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Following the declaration of the pandemic, we were obliged to 
cancel elective surgery as a high risk of virus spreading subsisted 
[17–19]. 

While our institution postponed non-urgent elective surgeries and 
discharged all the medically fit inpatients, we had to rapidly expand the 
acceptance capacity for patients needing respiratory support. In this 
study, focused on the impact of COVID-19 on hospitals, a comparison 
between hospitalization rates during the Covid-19 period and the Non 
Covid-19 period was held [20,21]. This evaluation shows a significant 
decrease in hospitalization rates across our units during the days of 
Covid-19 outbreak [22–24]. 171 patients were hospitalized in 2020, 
notably less than the 750 patients held during the same time interval in 
2019 (p < 0.0001) (Fig. 1). 

This report shows a significant decrease in elective admission, ac-
counting to the 56,7% of total hospitalizations in 2020. This rate was 
significantly lower than the rate expressed during the previous year, in 
which elective admission constitued the 70% of total hospitalizations 
(Fig. 2). 

Considering all our admission, only the 41% of the patients 

underwent surgical treatment in 2019, in comparison with the 53% of 
the current year. This information might be explained considering that 
the number of “improper accesses” to the Emergency Room during the 
pandemic period suffered a large decrease in numbers and, conse-
quently, the hospitalizations in the surgical department were actually 
more likely to need surgical treatment. 

Gender-age and ASA score related admissions rates remained un-
changed during the COVID-19 pandemic if compared to the previous 
year. 

It has been widely reported that Accident & Emergency (A&E) at-
tendances have dropped significantly during the pandemic. Two scoring 
system were employed to evaluate the outcomes of the surgery-requiring 
emergency admissions. 

The Mannheim Peritonitis Index (MPI) is one of the most reliable 
scoring systems for peritonitis. Peritonitis from perforation of abdominal 
viscera is associated with high mortality. 

This study shows an increase of the MPI during the considered 
period. As we already stated, the A&E attendance during the COVID-19 
dropped to the lowest level. These changes may have led to some pos-
itive effects (such as reducing non relevant access to A&E) as well as 
aggravating consequences: for istance the reluctance of severely ill pa-
tients to ask for medical assistance. 

Delays in hospital admission for severe cases are tipically associated 
with a higher number of post operative complications. 

In our study we furtherly analysed the post-operative complications 
considering the Clavien-Dindo classification: 50% of patients treated 
during the covid period suffered post-operative complications, in com-
parison with the 31.9% recorded during the same period in 2019. 

From the collected data we also highlighted an increase in hospital 
stay durations: 9.9 days during the covid 2020 period in opposition to a 
mean value of 7.7 days of the non-covid 2019 period. 

All patients were examined after 5–10 and 15 days from the date of 
discharge. Oncological patients were sent to oncological follow-up and 
possible chemotherapy. We have noted a later and slower clinical re-
covery in patients treated during the COVID-19 period (March 09th, 
2020 to May 09th, 2020). 

Considering all the emergency surgery held during the COVID-19 
pandemic, 38.5% of the patients required admission in the ICU, while 
only 18.7% of the patients treated during the non-Covid period needed 
the same support. 

The limitations of our study are the short period considered and the 
inequality of number of patients between the two groups considered, but 
the exceptionality of the period must be considered. 

Fig. 1. Admissions to the surgery department in 2019 and 2020.  

Fig. 2. Emergency and elective admission to the surgery department in 2019 and 2020.  
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5. Conclusions 

One mainly consideration arises from this data: contraction of ad-
missions for urgent and emergent conditions in the first period of lock-
down has been followed from some positive effects (such as reducing 
non relevant access to A&E) as well as aggravating consequences: for 
istance the reluctance of severely ill patients to ask for medical assis-
tance, with a worsening of postoperative outcome. 
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