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Introduction: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection repre-
sents a serious threat to public health because it leads to a wide spectrum of clinical manifes-
tations. The region Lombardia (ltaly) has suffered from severe problems during the acute
phase of the outbreak in Italy (March—April 2020). The aim of our analysis is to report the expe-
rience of the Department of Vascular Surgery of Pavia, including the learned lessons and future
perspectives, considering that the COVID-19 outbreak is in its acute phase in other continents.
Material and methods: Single-center, retrospective, observational study based on extracted
data from the medical records of all consecutive COVID-19 patients observed in our Vascular
Department between March 1st and April 30th, 2020. We reviewed the records for demographic
information, comorbidities, laboratory tests, and anticoagulation treatment at the time of hospital
admission.

Results: We observed an important reduction in elective and urgent interventions compared to
the same period of the previous year; in parallel, we observed an increase in the diagnosis of
deep vein thrombosis (DVT) in hospitalized patients, especially with severe infection. In our
department, four infections were reported among health workers.

Conclusions: The impact of the COVID19 pandemic on health-care delivery has been
massive. A wave of vascular-related complications is expected. Regular SARS-CoV-2
screening, adequate protection, and quick reorganization of health-care resources are still
needed.
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Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection represents a serious threat
to public health because leads to a wide spectrum of
clinical manifestations, which include fever, chills, fa-
tigue, myalgia, headache, sore throat, ageusia,
anosmia, and diarrhea, up to the development of res-
piratory symptoms for pneumonia, which may prog-
ress to acute respiratory distress syndrome (ARDS),
multiorgan failure, and death. On July 9th, 2020, in
Italy, more than 34,000 deaths from COVID-19 have
been diagnosed. The region Lombardia has suffered
from severe problems during the acute phase of the
outbreak (March—April 2020), with 16,000 diagnosed
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COVID-19—related deaths (49% of the COVID-19—
related deaths in Italy). In the area surrounding Pavia,
during the same period of time, out of the documented
4,200 deaths, 1,225 were related to COVID-19 infec-
tion, with a mortality rate of 181/100,000 inhabitants
and an increase in deaths of 138% in comparison to
the same period of the previous year. Mean age of
the patients dying from the disease was 81 years, and
70% were aged more than 75 years." ~ The COVID-
19 pandemic has led to an extensive modification of
our national and regional health system because of
the need to preserve caregivers, save resources, and
maintain the availability of beds for intensive care
units (ICUs) while simultaneously preventing the
risk of the infection from SARS-CoV-2.

The aim of our analysis was to report the experi-
ence of the Department of Vascular Surgery of
Pavia, including learned lessons and future perspec-
tives, considering that the COVID-19 outbreak is in
its acute phase in other countries, and that a new
acute phase is returning to Italy.

MATERIAL AND METHODS

This is a single-center, retrospective, observational
study based on extracted data from the medical re-
cords of all consecutive patients with a diagnosis of
COVID-19 observed in our Vascular Department
either for vascular pathologies or evaluated in
consultation at other departments (Internal Medi-
cine, Infectious Disease, ICUs, and Respiratory Dis-
ease) of the Fondazione IRCCS Policlinico San
Matteo (Pavia, Lombardia, Italy), between March
Ist and April 30th, 2020. All patients had a
confirmed diagnosis of COVID-19 by real-time poly-
merase chain reaction (RT-PCR) in respiratory
samples.

We reviewed the records of all COVID-19 patients
for demographicinformation, comorbidities, labora-
tory tests, and anticoagulation treatment at the time
of hospital admission. The outcome considered are:
1) the number of vascular procedures performed
during the lockdown period in comparison to the
previous year, 2) the number and type of consulta-
tion for patients with suspected deep vein throm-
bosis (DVT) related to COVID 19 infection during
the lock down period in comparison to the previous
year, and 3) the COVID-19 contamination rates be-
tween patients and health workers.

Statistical analysis. We used the Statistical Package
for Social Sciences software (SPSS Inc., Chicago, IL,
USA) version 14.0 for Windows to prepare the
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database and perform descriptive analysis. The re-
sults are presented in tables. Categorical variables
are expressed as frequencies and percentages.
Continuous variables with normal distribution are
expressed as mean and standard deviation, and
those with nonnormal distribution as median and
interquartile range. The Student’s t-test and chi-
square test were used when appropriate.

RESULTS

Vascular procedures in the lockdown period. Table
I shows the number of vascular procedures per-
formed in our department during the lockdown
period in comparison to the previous year. We regis-
tered an actual reduction of the 100% of the elective
procedures, compared with a 31% reduction of the
urgent procedures. Only emergency procedures,
which cannot be deferred or transported to a
COVID-free hub, were performed, totally post-
poning elective procedures. Endovascular surgery,
performed under loco-regional anesthesia, was
preferred when possible (41% vs 31% in the same
period of time), avoiding the need for endotracheal
intubation and potentially for intensive care beds.

Consultation for patients with DVT related to
COVID-19 infection. The number of requests for
in-hospital consultation for patients with suspected
DVT increased by more than 100% in comparison
with the previous year. During this period of time,
32 hospitalized patients with severe COVID-19
infection (fever and pulmonary complications
requiring assisted ventilation) were diagnosed with
DVT on the basis of ultrasound imaging. Table II
shows the hemostatic and inflammatory parameters
in patients with DVT and critical conditions. Mortal-
ity was higher in the group of patients aged more
than 70 years, with significant alteration of at least
two hemostatic parameters associated to increased
C-reactive protein (CRP). Significantly, prolonged
prothrombin time (PT, P < 0.05) and augmented
D-dimer levels (P < 0.001) were associated to an
increased mortality rate. Persistence of high levels
of CRP and abnormalities of the hemostatic param-
eters, despite aggressive therapy, were associated
also with increased mortality rates.

Contamination rates for patients and health
workers. More than 200 health workers have died
in the acute phase of the pandemic in Italy who
were COVID-19 positive. In the last 30 days (June
20—July 20, 2020), out of 2,762 (in tutta Italia
solo questi) identified patients who were infected
in Italy by screening tests, 78 (2%) were health
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Table I. Operative vascular procedures at the vascular surgery department of Fondazione IRCCS

Policlinico San Matteo of Pavia

March 1—April 30, 2020

March 1—April 30, 2019

Procedure Emergency Elective Emergency Elective
AAA

EVAR 2 0 4 12

OPEN 0 0 5 18
CAROTID

CAS 0 0 0 3

CEA 0 0 5 27
PAD

PTA/STENT 9 0 8 18

OPEN 6 0 6 12
ACUTE THROMBOSIS 6 0 8 0
AMPUTATION 4 0 3 9

AAA, abdominal aortic aneurysm; EVAR, endovascular aortic repair; CAS, carotid artery stenting; CEA, carotid endarterectomy; PAD,
peripheral arterial disease; PTA, percutaneous transluminal angioplasty.

workers. In our department, four infections were re-
ported among health workers, with light/mild clin-
ical manifestations.

DISCUSSION

The most common initial attitude in all countries
has been an under-evaluation of the contamination
rate. A general lockdown with severe social isolation
rules for the general population and for health
workers was introduced in March in Italy, when
the high diffusion and virulence of the virus were
evident. The dangerous characteristics of the virus
were clearly related to the highest number of
COVID-19 patient admissions, often requiring respi-
ratory intensive cares, which unexpectedly over-
whelmed the capacity of ICUs, and revealed the
inadequacy of the national health system. After
initial organizational problems, hospitals were
divided in sections devoted only to COVID-19 pa-
tients. Admissions to hospitals were reduced, avoid-
ing nonurgent conditions and deferrable elective
interventions. Reduced admissions to hospitals
were a consequence from imposed government
rules, as well as from a generalized fear for possible
contacts and contamination.””

Health workers had a specific training about pre-
ventive measures, equipment, sanitation. When
feasible, selected, more experienced health workers
were devoted only to COVID-19 patients. Swab test
for COVID-19 was performed every two days for all
the health patients candidate to surgery.

Surgery for COVID-19 patients was performed in
dedicated operating rooms. Similarly, ICU was

divided for COVID-19 positive and negative pa-
tients. Telecommunication was the most common
used method for conferences, clinical meetings,
teaching sessions with residents. Outpatient visits
were reduced to minimum. Patients in the commu-
nity had the possibility for reliable, easy phone con-
tacts with expert doctors or nurses who gave the
most appropriate recommendations. When
needed, an ambulance was sent to visit the patient
at home. Family doctors could easily communicate
with staff members through a dedicated phone
line.®

Patients who were told, before the acute phase of
the outbreak, that there was an indication for sur-
gery to treat their vascular problems (aneurysm, ca-
rotid occlusive disease) were thoroughly explained
about the pros and contras to have surgery in this
period, and the risk to have their surgery deferred.
Most patients decided to have their surgery de-
ferred. Their decision was influenced only in part
by the government isolation rules. A major role
was played by the information provided by the
media.”” "’

It is very difficult to determine the reasons why
the outbreak was so severe in Lombardia and other
northern regions in comparison to other Italian re-
gions. High density population, international ex-
changes, high air pollution, specific climatic
conditions might have had a role in this unexpected,
sudden, overwhelming outbreak. In this scenario,
many generally accepted evidence-based indica-
tions to surgery should be re-evaluated taking in
mind several specific matters, like as the prevention
of contamination for patients and health workers.
The fear for contamination has brought the general
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Table II. Mortality in hospitalized COVID-19 patients with DVT (laboratory values refer to the time of

diagnosis)
Parameter Mortality (9 patients) No mortality (23 patients)
Sex (M/F) 8/1 16/7
Age (mean; range) 71.2 (62—83) 58.8 (30—94) P < 0.05
Comorbidities (mean) 4 (3—5) 3 (2—4)
Oxygen Therapy
High flow - 4
Noninvasive 4 7
mechanical
ventilation
Invasive mechanical 5 12
ventilation
Thrombosis Localization
Lower limb proximal 5
Lower limb distal 2 10
Upper limb 2 6
Evidence pulmonary 4 4
embolism
Padua score (mean, 3.6 (3—4) 3.2 (3—4)
range)
Platelet (mean:range) 272 (112—669) 242 (139—324)
Fibrinogen 418 (122—657) 397 (172—717)
PT 57 6 (37—74) 75 7 (36—118) P < 0.05
aPTT 5 (20—34) 5 (20—43)
D-dimers 25, 270 (10,800—35,000) 14, 430 (985—35,000) P < 0.001
LDH 482 (276—778) 437 (250—876)
Creatinine kinase 362 (15—2,264) (100) 124 (15—842) (78)
CRP 26.3 (1.4—100) 16.7 (0.1—33.6) P < 0.05
WBC 10.4 (1.4—21.3) 10.6 (3.7—18)

CRP, C-reactive protein (mg/dL) Platelet (x10%/mcL); PT, prothrombin time (%); aPTT, activated thromboplastin time (%); D-dimers
(mcg/L); LDH, lactate dehydrogenase (mU/mL); Creatinine kinase (mU/mL); WBC (white blood count).

population to avoid medical facilities and medical
consultation. Only people with unbearable symp-
toms in the pandemic have asked for medical help.
We are looking at a new form of physician—
patient relationship. COVID-19 has forced wide-
spread adoption of remote encounters by video ap-
plications, patient portals, or phone calls.'' In
patients with major, life-threatening complications
requiring surgical intervention, a careful assessment
of risk and benefits is always required, but in the
pandemic period, the possibility of contamination
should be added to the usual considerations. In
almost all hospitals, visits from relatives are not
allowed, so the patient undergoing major surgery
should expect a significant isolation time with inev-
itable negative psychological consequences. Endo-
vascular surgery, which can be performed under
loco-regional anesthesia, avoiding general anes-
thesia with endotracheal intubation, reduced post-
operative pain, and ICU permanence was
preferred. The possibility to defer the standard,

more effective surgical operation at later times, after
having resolved the emergency situation by a less—
risky endovascular procedure, is a reasonable clin-
ical perspective.'” '*

In regions where the pandemic has a low diffu-
sion, the health-care workforce is intact, and hospi-
tal beds and equipment, including ventilators, are
available, surgeons may propose more conventional
surgical indications. In regions with a high diffusion
of the pandemic, in the acute phase where the
workforce has limited capacity and the health-care
system is overwhelmed with COVID-19 cases and
has no surplus capacity with respect to hospital
and ICU beds, equipment, staff, surgeons must
accept compromises and to choose a treatment
that has no short-term complications, requires less
organizational efforts, with reduced possibilities of
contamination and pulmonary complications,
rather than a treatment that has been always
considered more effective in the medium and long
term.‘i,(v,l 5—21
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CONCLUSIONS

It may sound unethical, but from this critical condi-
tion, we can get the stimuli to perfect a new vision of
surgery. After this crisis, the improvement in tele-
medicine will remain and may represent the basis
for future patient—physician relationship. Follow-
up visit and diffuse screening programs, even in peo-
ple in distant regions and countries, will be more
frequent, without major inconvenience. Medical
and surgical complications in vascular patients will
be more carefully evaluated, including a diffuse
analysis and definition of quality of life for patients
and their families. The possibility of prolonged hos-
pital stay, including significant time in the ICU, will
be at the center of the surgical evaluation. Costs of
treatment will be another aspect of the evaluation,
considering that in the pandemic, we found our-
selves inevitably short of resources.

In this period, episodes of heroism and solidarity were common,
representing a driving force for all the health workers, as well as
for the patients. Most of the health workers were on duty for more
than 100 hours per week, and many of them remained in the
hospital full time during all the acute phase of the outbreak for
several reasons, including the fear to transmit the infection to
their family members. In two days, 20,000 voluntary
applications were made from all over Italy. A big thank to
these people who made this possible!
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