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Abstract
Purpose The brutal COVID-19 pandemic has majorly impacted populations and health systems, and surgeons have observed
dramatic changes in their daily clinical activities. A survey of French digestive surgeons was conducted to assess these changes.
Methods An electronic survey was sent to French digestive and general surgeons in the Societe Francaise de Chirurgie Digestive
(SFCD) to assess the surgeons’ daily activity during the pandemic and investigate changes in patients’ management. The care
deviations were classified as delay of management, modification of strategy, or modification of organization, and the impact of
these changes on patients was evaluated by the surgeon’s estimation of loss of chance.
Results Amajor reduction in surgical elective activity was observed in 50 (75%) of the 67 hospitals that responded. Of these, 48
hospitals (71.6%) reported receiving SARS-CoV-2 patients. A deviation from usual care was observed in 10% of patients
admitted for emergency general surgery. Among 140 patients presenting a deviation from usual care, 74 (52.9%) had delayed
management, 53 (37.9%) had a modification of strategy, and 64 (45.7%) had a modification of organization. Medical treatment
instead of surgical treatment was decided for 37 (26.4%) patients, resulting in a high loss of chance for 6 patients. Delays (p <
0.001) and a switch from surgical to medical treatment (p = 0.002) were independently correlated with overall loss of chance
based on multivariate analysis.
Conclusion This study highlighted the deviations in general emergency surgery patients and provided implications for the
solutions that should be implemented during a new health crisis.
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Introduction

Over a few weeks, SARS-CoV-2, an emerging disease local-
ized to a region of China, became a global pandemic [1]. The
brutality of this pandemic and the large number of patients
suffering from severe forms of the disease has had a major

impact on populations and health systems, regardless of health
facilities and geographical location [2]. France was one of the
earliest and most affected countries in the world, and its na-
tional health system was severely strained while undergoing
deep and rapid reorganization to face this unprecedented
crisis.
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The French national lockdown recommended home con-
finement beginningMarch 17, 2020, shutting schools, forcing
the population to work from home, and restricting movement
with minor exceptions for essential needs [3]. The population
was urged not to overload hospital services, and concern was
communicated that they could be contaminated in emergency
departments overwhelmed by cases of COVID-19.
Additionally, emergency care pathways were dedicated to
treating COVID-19, providing screening by polymerase chain
reaction (PCR) tests and/or thoracic computed tomography
(CT). This situation may have increased the time between
admission and surgical care (door-to-surgery time).
Surgeons also sustained radical changes in their practices [4,
5] through massive deprogramming of non-emergency proce-
dures to decrease disease transmission and spare anesthesia
drugs and personal protective equipment [6]. These changes
decreased the number of patients consulting for abdominal
pain and digestive emergencies and resulted in severe clinical
presentations [7, 8]. This survey aimed to assess changes in
emergency surgical practice within the community of French
digestive surgeons critically.

Materials and methods

Study design

The survey was designed with two separate questionnaires
that were sent to the community of French digestive and gen-
eral surgeons in the Societe Francaise de Chirurgie Digestive
(SFCD). The questionnaires were both concerned with the
French lockdown from March 17 to May 11, 2020 (which
corresponded to the study period). The first generic e-survey
focused on daily surgical activities during the pandemic, in-
cluding the type of facility, daily presence of the surgeon,
reduction of surgical activity, care of COVID-19 patients, par-
ticipation in non-surgical COVID-19 care, and use of
teleconsultation. The geographic area of each facility was con-
sidered as exposed to high or low pandemic pressure accord-
ing to the public authorities’ definition (considering the circu-
lation rate of the virus and the number of hospitalized patients)
[9]. The second questionnaire investigated changes in pa-
tients’ management. For each patient with a deviation in care
during the period, an anonymous questionnaire was filled out
with the following items: age, gender, ASA score [10],
COVID-19 status (positive, negative, unknown), diagnosis,
date of admission (for ease of analysis, a three-level categor-
ical variable “confinement period” was created), surgical pro-
cedure, postoperative complications (according to the Dindo-
Clavien classification [11]), and length of hospital stay. The
centers were also asked to report the total number of patients
admitted for acute abdominal care during the same period.

Variable definitions

Deviation from standard care was classified into three catego-
ries, and each patient could fulfill one to three categories. The
categories were as follows:

1. Delay of management was considered as a deviation
when the date of admission was intentionally delayed
from the onset of symptoms. Reasons for this delay could
include the patient’s fear of being hospitalized or a prac-
titioner’s advice (general practitioner [GP] or surgeon)
against early admission. The duration was quantified in
days and was considered to be major when ≥ 5 days.

2. Modification of treatment strategy included any change in
treatment class (surgical to medical or the reverse), surgi-
cal procedure (laparoscopic to open approach, no drain,
damage control, etc.), degree of emergency (e.g., patients
requiring emergency surgery for a canceled elective pro-
cedure), and access to an intensive care unit (ICU; i.e.,
non-admission to an ICU for monitoring because of lim-
ited access).

3. Modification of logistical organization concerned all
inter-facility transfers, modification of the usual admis-
sion mode, implementation of specific prevention proce-
dures in the operating room for patients with a suspected
COVID-19 infection, and any delay within the hospital
(e.g., the supplementary time required for SARS-CoV-2
diagnostic procedure with CT-thorax and PCR sampling).

Each surgeon was required to estimate the impact of these
deviations on the patients’ loss of chance (LOC) using a sub-
jective scale (no loss, moderate, or high). The overall LOC
was considered moderate to high.

Statistical analyses were performed using IBM SPSS 23.0
(IBM Inc., New York, NY, USA). Categorical variables were
described in terms of frequency (percentages), and continuous
variables were described as mean ± range (SD). Univariate
analyses were conducted using a Student’s t test or the
Mann–Whitney test for continuous variables and the chi-
square test or Fisher’s exact test for categorical variables. A
two-tailed p value ≤ 0.05 was considered statistically signifi-
cant. Multivariate analyses were performed using a backward
stepwise logistic regression model adjusted for covariates sig-
nificant at p ≤ 0.1 based on univariate analysis.

Results

Impact on health centers’ surgical activity

Responses concerning changes in global surgical activities
were obtained from 67 hospitals (Table 1). The responders
were mostly located in general hospitals (n = 47, 70.1%) from
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low-pressure areas. A reduction in surgical elective activity
greater than 75% was observed in 50 centers (74.6% of re-
sponders), and significantly more COVID-19 patients
underwent surgery in high-pressure areas compared with
low-pressure areas (83% vs. 53%, p = 0.03). The daily pres-
ence of surgeons varied widely across the centers, with 22.3%
(n = 15) of them performing surgical procedures in another
facility. Of the surgeons, 48 (71.6%) reported receiving
COVID-19 patients in their surgical unit, and 41 (61.2%) op-
erated on infected patients. Additionally, 45 (67.2%) turned
their consultations into teleconsultations. Most of them par-
tially shifted their daily activity toward non-surgical manage-
ment of COVID-19 patients, as follows: 22 (32.8%) in
COVID units, 13 (19.4%) in an ICU, 41 (61.2%) in emergen-
cy units, and 32 (47.8%) in the management of hospital
reorganization.

Impact on patient management

Six centers reported the total number of patients admitted for
digestive emergencies during this period, and a deviation from
usual care was observed in 10% of them (53 out of 532). The
other centers reported deviations without providing the total
number of patients admitted. In total, the description of devi-
ations concerned 140 patients. The patients’ characteristics are
reported in Table 2.

In the centers, 11 patients (7.8%) were positive for
COVID-19. The three most common abdominal diseases were
appendicitis (n = 34, 24.3%), occlusion (n = 32, 22.9%), and
biliary disease (n = 27, 19.3%). Of the patients, 96 (68.6%)
patients required surgery, and the surgeries for 25 of them
(17.9%) included complementary protection for SARS-CoV-
2. Twenty-seven (19.3%) patients presented severe

Table 1 Impact on surgeons’ hospital activity

According to the hospital area

Characteristics High pressure
n = 18 (%)

Low pressure
n = 49 (%)

Univariate
p value

Type of hospital: 0.58

General hospital 14 (77.8) 33 (67.3)

Regional/University Hospital 2 (11.1) 3 (6.1)

Private hospital 2 (11.1) 13 (26.6)

Reduction of surgical activity: 0.63

> 75% 15 (83.3) 35 (71.4)

50–75% 3 (16.7) 10 (20.4)

25–50% 0 (0) 4 (8.2)

< 25% 0 (0) 0 (0)

Reduction of surgeon’s daily presence 0.76

75% 2 (11.1) 7 (14.3)

50–75% 5 (27.8) 13 (26.5)

25–50% 7 (38.9) 13 (26.5)

< 25% 4 (22.2)d 16 (32.7)

Surgical activity in another hospital: 0.71

No 13 (72.2) 39 (79.6) 0.52

Yes, Public structure 3 (16.7) 5 (10.2)

Yes, Private structure 2 (11.1) 5 (10.2)

Management of SARS-CoV-2 patient:

In the surgical unit 16 (88.9) 32 (65.3) 0.07

Operated 15 (83.3) 26 (53.1) 0.03

Modification of surgeon’s activity:

Participation to a COVID unit 9 (50.0) 13 (26.5) 0.07

Participation to ICU 5 (27.8) 8 (16.3) 0.29

Participation to emergency unit 9 (50.0) 32 (65.3) 0.25

Participation to hospital reorganization 10 (55.6) 22 (44.9) 0.44

No participation 1 (5.6) 4 (8.2) 1

Use of teleconsultation: 11 (61.1) 34 (69.4) 0.52
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complications (Clavien ≥ 3), including 7 (5.0%) deaths during
hospitalization.

Deviation from standard care

The deviations from standard care were classified into three
categories: delay of management, modification of treatment
strategy, and modification of organization (Fig. 1). Of the
patients, 33 presented two or three deviations. The character-
istics of the patients according to the type of deviation are
shown in Table 3.

1. Delay of management was the most common reported
deviation and concerned 74 (52.9%) patients. Among 40
patients (28.6%) who waited for 5 days or more, 19 had
received previous consultation from a GP, while 21 had
not consulted at all. This led to a high LOC of 2 and 6,
respectively. Among 34 patients (24.3%) who waited for

4 days or less, 12 had received previous consultation from
a GP, while 22 had not consulted at all, leading to a high
LOC of 0 and 3, respectively.

2. Concerning the modification of strategy, medical treat-
ment instead of surgical treatment was decided for 37
(26.4%) patients. Of these patients, 12 eventually
underwent surgery. The two pathologies most frequently
affected by this modification were cholecystitis (n = 15)
and appendicitis (n = 10). This generated no LOC for 3
patients (one biliary disease, one appendicitis, and one
digestive occlusion) but a high LOC for 6 patients (two
biliary diseases, two occlusions, one mesenteric ischemia,
and one Fournier’s gangrene). In the subgroup of patients
affected by biliary disease and treated by medical instead
of surgical treatment, 2 died, 4 were re-hospitalized for
medical treatment failure, and 3 underwent surgery. The
medical treatment of appendicitis resulted in no LOC for 1
patient and moderate LOC for 9 patients; 4 patients even-
tually underwent surgery. Seven (5.0%) patients
underwent surgery after a canceled procedure, including
4 patients with biliary disease.

3. Regarding management of organization, 24 (17.1%) pa-
tients were impacted by a delay within the hospital, and
25 (17.9%) were operated on with complementary protec-
tion for COVID-19. The median delay within the hospital
was 9 h (range 2–72). The most common reason for this
delay was waiting for the patient’s COVID-19 status re-
sults. Furthermore, 19 (13.6%) patients were transferred
to another hospital because of limited access to the ICU or
upgraded medical technical platforms. The patients who
suffered the most from organizational deviations had oc-
clusion (n = 17) or appendicitis (n = 17). Among the
patients with occlusion, 2 died, 2 were transferred to the
ICU, and another one had no access to the ICU even when
admission to the ICU was indicated. The treatment of
occlusion for 13 patients was surgery, including 6 patients
who received complementary protection for COVID-19.
Among the 17 patients with appendicitis, 2 (11.8%) de-
veloped severe complications (Clavien ≥ 3), 10 were op-
erated on with complementary protection for COVID-19,
and 3 were transferred to another hospital.

Loss of chance

The surgeons estimated that the deviations from usual care
were responsible for an overall LOC in 80% of patients (mod-
erate LOC in 82 patients [58.6%] and high LOC in 30 patients
[21.4%]). Only 28 patients (20%) had no consequence from
the deviations. Moderate LOC was significantly associated
with the patient’s age (p = 0.002), intentional delay before
consultation (p = 0.001), switch from surgical treatment to

Table 2 Patients characteristics

Characteristics n = 140 (%)

General/regional hospital 98/42

Date of admission:

March 17th–31st: beginning of quarantine 37 (26.4)

April 1st–15rd 48 (34.3)

April 16th–May 11th: end of quarantine 55 (39.3)

Age, years (±SD) 59 (22)

Gender, male 88 (62.9)

Region with high pressure 43 (30.7)

ASA score: 1-2 103 (73.6)

COVID status:

Positive 11 (7.8)

Negative 95 (67.9)

Unknown 34 (24.3)

Diagnosis:

Appendicitis 34 (24.3)

Occlusion 32 (22.9)

Biliary disease 27 (19.3)

Proctology/abscess 15 (10.7)

Complicated cancer 7 (5.0)

Peritonitis 7 (5.0)

Mesenteric ischemia 4 (2.8)

Colitis/diverticulitis 3 (2.1)

Other 11 (7.9)

Need for Surgical procedure 96 (68.6)

Postoperative complications:

No complication 89 (63.6)

Clavien 1–2 24 (17.1)

Clavien ≥ 3 27 (19.3)

Duration of hospital stay (±SD) 8 (7)
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medical treatment (p = 0.027), and complementary protection
for SARS-CoV-2 during surgery (p = 0.027). High LOC was
significantly associated with the patient’s age (p = 0.002),
ASA score (p = 0.001), the type of pathology (p = 0.002),
and being in a high-pressure area (p = 0.014). Peritonitis and
mesenteric ischemia were more often associated with high
LOC: 0% and 0% versus 13.3% and 10.0%, respectively.
Considering overall LOC, intentional delay before consulta-
tion (p = 0.004) and complementary protection for SARS-
CoV-2 during surgery (p = 0.027) showed a statistical signif-
icance. In the multivariate analysis, variables that indepen-
dently correlated with overall LOC were an ASA score of
1–2 (p = 0.014, OR = 0.21, 95% IC 0.06–0.73), medical
treatment instead of surgical treatment (p = 0.002, OR =
9.14, 95% IC 2.29–36.49), and intentional delay before con-
sultation (p < 0.001, OR = 6.59, 95% IC 2.40–18.14).

Discussion

The brutal COVID-19 pandemic saturated and disorganized
French hospitals. Non-emergency surgeries were canceled,
and the number of consultations dramatically decreased [4,
6]. For these reasons, surgeons’ daily activity was modified,
with a reduction in surgical elective activity greater than 75%
for 74.6% of hospitals. Teleconsultation was used as an adap-
tation to ensure continuity of care; it was decided on and
applied by most hospitals (67.2%).

Table 3 Deviation from usual care

Type of deviation All
n = 140 (%)

No loss of chance
n = 28 (%)

Loss of chance
n = 112

Univariate
p value

Delay

Intentional delay before consultation 74 (52.9) 8 (28.6) 66 (58.9) 0.004

Delay > 5 days 40 (28.6) 4 (14.3) 36 (32.1) 0.07

Previous consultation by a general practitioner 25 (17.9) 3 (10.7) 22 (19.6) 0.41

Strategy

Change in therapeutic strategy:

Surgical switch to medical 37 (26.4) 3 (10.7) 34 (30.4) 0.05

Medical switch to surgical 0 (0) 0 (0) 0 (0) 1

Cancelled elective procedure operated in emergency 7 (5.0) 1 (3.6) 6 (5.4) 1

Limited access to ICU 5 (3.6) 0 (0) 5 (4.5) 0.58

Change in surgical procedure:

Laparoscopy to laparotomy 3 (2.1) 0 (0) 3 (3.7) 1

Other change (open abdomen…) 5 (3.6) 0 (0) 5 (4.5) 0.58

Organization

Delay within the hospital 24 (17.1) 5 (17.9) 19 (17.0) 1

Complemented protection for SARS-CoV-2 at the operating theatre 25 (17.9) 9 (32.1) 16 (14.3) 0.03

Transfer in other hospital 19 (13.6) 5 (17.9) 14 (12.5) 0.54

Modification of admission mode 9 (6.4) 1 (3.6) 8 (7.1) 0.69

ICU intensive care unit

Fig. 1 Venn diagram representing the three different deviations. The
wideness of the circles illustrates the number of events for each type of
deviation. The circles cross when patients experienced two or more types
of deviations.
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Access to care was maintained, but patients’ fear of
contracting COVID-19 and the saturation of hospitals and
their reorganization induced deviations from usual care [7,
12, 13]. This study highlighted this fact by identifying 140
deviations from usual care classified as delay in consultation
(52.9%), change in therapeutic strategy, and modified organi-
zation. To measure the effect of these deviations on patients’
outcomes, the LOC, which is subjective but relevant for sur-
geons, was used. Three independent factors predicting LOC
were identified: an ASA score of 3–4, medical treatment in-
stead of surgical treatment, and intentional delay before con-
sultation. Organization deviation did not appear to have an
impact on the severity of complications or LOC for patients.

As expected, fragile patients with serious abdominal pa-
thologies (e.g., mesenteric ischemia, peritonitis) were more
impacted by any deviation than younger patients with defer-
rable emergencies, such as appendicitis or proctologic dis-
eases. Intentional delay before consultation was an expected
pejorative factor since acute abdominal pathology outcomes
are conditioned by the delay of management. However, a
previous consultation by a GP limited its impact through a
better selection and orientation of the patients. The change in
therapeutic strategy was a one-way change, and some patients
received medical treatment instead of an indicated surgery to
spare them from complications, COVID infection, transfer to
ICU, or a longer stay. Successes in the medical treatment of
appendicitis were observed, but patients with biliary diseases
experienced more medical treatment failures and thus more
LOC. Therefore, surgeons should be cautious when making
this decision, as delayed surgery in case of failure can be
deleterious and represent a real LOC.

During national lockdown, each country witnessed a brutal
drop in emergency department visits of at least 25% of usual
activity[14]. Moreover, Patriti et al. described a decrease in
surgical emergencies [12, 15]. Some patients were able to be
treated and monitored by their GP at home, but late admission
was probably responsible for an ICU transfer for 3 patients
[15].

Ignorance of certain modes of transmission routes or symp-
toms of SARS-CoV-2 was also responsible for surgical
changes. Indeed, COVID-19 digestive symptoms complicated
diagnoses [16, 17]. Moreover, the virus has a fecal tropism
that may be responsible for contamination during exposure
[18, 19], and additional protective measures had to be
established in operating theaters in case of an infected patient
[20]. These measures were observed 25 times in this study.
Furthermore, the use of laparoscopy has been contraindicated
during the pandemic because of the potential vaporization of
the virus, especially during gas exsufflation [21, 22]; in the
present study, 3 patients were preferably operated by laparot-
omy for this reason. These novel specificities complicated the
management and circuits of infected and non-infected
patients.

This work analyzed the deviations in usual care to improve
the management of patients in case of a second wave. Patients
should be reassured about the continuity of care and hospital
safety, should be informed of excess loss of chance and mor-
bidity if waiting to consult, and should have ease of medical
access. The possible response to a long-term disaster is
telehealth visits, whose access must be extended [15].
Moreover, the delay within hospitals must be improved.
Hospitals need to adapt to increasing patient flow, and serious
situations need to be identified early. Therefore, surgeons
must be involved in reorganization and triage. Additionally,
clinicians should be cautious when changing therapeutic strat-
egy, especially for biliary disease.

This work has several limitations: (i) unequal response rate
of centers (high vs. low pressure, and university vs. general
and private hospitals) leading to under-estimation; (ii) no
comparison to the usual situation limit extrapolation; (iii) no
normal consultation time for abdominal pain, which is a bias
for delay deviation; and (iv) the subjective nature of LOC,
which nonetheless seemed to reflect the real situation.

Conclusion

This work showed an excellent portrayal of usual surgical
activity and emergency management. The major deviations
to usual care were identified, and the necessary adaptations
were proposed. Patients must be reassured of the safety of
disaster management to limit delays in the management of
serious pathologies, and clinicians should carefully select
management strategy changes, especially for biliary disease.
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