
Abstract. Background/Aim: The aim of this study is to report
a case series of three patients who developed postoperative
severe acute respiratory syndrome corona virus-2 (SARS-CoV-
2) infection, although the initial tests were negative. Patients
and Methods: Between April and September 2020, three
patients submitted to pancreatoduodenectomy developed
SARS-CoV-2 infection; their outcomes were compared to those
of a similar group in which the postoperative outcomes were
uneventful. Results: There were no significant differences
between the two groups in terms of pre- and intraoperative
outcomes; however, all of the three cases who developed
SARS-CoV-2 infection postoperatively required re-admission
in the intensive care unit and a longer hospital in stay. The
overall mortality rate was null. Conclusion: Patients
submitted to pancreatoduodenectomy for pancreatic head
cancer who develop SARS-COV-2 infection postoperatively
need a more appropriate supportive care; however, the overall

mortality does not appear to increase, justifying, in this way,
the continuation of programmed oncological of surgeries.

Initially described as a new coronavirus subtype first
detected to affect a significant number of Wuhan’s
inhabitants, severe acute respiratory syndrome corona virus-
2 (SARS-CoV-2) became a true serial killer affecting all
group ages globally in 2020 (1). Four months after
describing the presence of the virus in the Chinese city the
World Health Organization declared SARS-CoV-2 as an
international pandemic on 11th of March 2020, with more
than 10,000 new cases reported per day in Europe (2). At
that moment the spread of the virus was far from being under
control in Europe, so that at the end of April 2020 almost
80,000 new cases per day were being reported (2). In this
context, and due to the increasing number of cases and their
critical condition an large number of hospitals decided to
concentrate all their resources for this subgroup of patients.
Therefore, a significant number of patients diagnosed with
oncological issues were forced to postpone their surgical
procedures during this period, while places in the intensive
care units were spared for corona virus disease-19 (COVID-
19)-positive patients. Due to the fact that hepato-bilio-
pancreatic cancer is recognized as one of the most aggressive
tumors with a very high rate of progression (3-5), its surgical
treatment is rather considered an emergency. For this reason,
high attention was paid so that programmed hepato-bilio-
pancreatic surgeries take place, even during the COVID-19
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pandemic. In a significant number of oncology centers in
Europe, it was decided to test all cases with this kind of
neoplastic diseases, and following a negative result from a
COVID-19 test, to submit the patient for pancreatic surgery.
Although initially this protocol seemed to be very efficient,
in certain cases there were complications with the
postoperative outcome and, upon re-testing of these patients,
some appeared to be COVID-19 -positive (6-9). The aim of
this current paper is to report a case series of three patients
who were negative for COVID-10 pre-operatively, however,
they became positive in the early postoperative period.

Patients and Methods

After obtaining the Ethical Committee approval no 288/2020, patient
data submitted to pancreatoduodenectomy between June and August
2020 were retrospectively reviewed. During this period, we identified
three cases submitted to surgery for pancreatic head cancer who
presented preoperative negative testing for COVID-19 and who
developed a postoperative infection (group A). Their postoperative
outcomes were compared to the outcomes of three patients diagnosed
with similar pathologies in terms of the extent of the disease,
associated comorbidities and age, who, however, tested negative for
COVID-19 infection pre- and post-operatively (group B). Concerning
the type of testing, in all six cases deep nasal swab samples were used
for the detection of the viral RNA using protein chain reaction (PCR)
in association with chest computed tomography. 

Results
The mean age of the patients who developed postoperative
SARS-CoV-2 infection (group A) was 46 years (range=40-
54 years), similar to the age of group B (42 years). The mean
body mass index was 22 kg/m2 in group A, similar to the one
reported in group B (23.4 kg/m2). In all six cases the surgery
intended was pancreatoduodenectomy, with the mean
duration of it as well as the mean blood loss being similar
between the two groups. Preoperative and intraoperative
details are shown in Table I.
One patient from each group developed postoperative

pancreatic fistula. The patient from group A necessitated early
reintervention while the patient from group B was successfully
treated in a conservative manner. In detail, the latter patient
developed a febrile syndrome and was diagnosed with a 2/2
cm fluid accumulation in the proximity of the pancreatic
anastomosis, but due to the fact that the overall condition was
satisfactory the patient was treated with antibiotics and
antisecretory therapy. The overall evolution of the patient’s
condition was a favorable one at one week follow up, with the
fluid accumulation reduced and the febrile syndrome remitted.
Concerning respiratory-associated symptomatology, this was
present in all three patients from group A and became clinically
visible on the seventh, ninth and thirteenth days following
pancreatic resection, respectively. All these cases presented
oxygen desaturation up to 76%, followed by infection-

associated hematological signs, such as lymphopenia. Due to
the presence of these characteristics, nasal sampling was
repeated for PCR testing and demonstrated the presence of
COVID-19. All three cases were further admitted in the
intensive care unit in order to be submitted to a specific
supportive treatment; however, oro-tracheal intubation was
needed in a single case, the one in which pancreatic fistula had
been also diagnosed. The mean hospital in-stay in the intensive
care unit for group A patients was 18 days (range=9-25 days),
while following readmission, their mean length of hospital in-
stay was 28 days (range=17-32 days). The mean postoperative
hospital in-stay of group B patients was 14 days (range=8-19
days), and none of them was re-admitted in the intensive care
unit. The overall mortality was null. 

Discussion 

During the SARS-CoV-2 pandemic, the most important listed
reasons for temporization of pancreatic surgery for neoplastic
disease were represented by the national directives for
stopping surgeries for non-life-threatening pathologies,
followed by the lack of available beds in the intensive care
units and concern among patients of contracting SARS-CoV-
2 infection during the postoperative period (6, 7). Moreover,
infection of medical stuff imposed taking the decision of
self-isolation of the direct contacts increasing even more the
service pressure due to a lower number of available
healthcare workers (10, 11).
Therefore, further challenge of the therapeutic protocols

in cancer patients were needed; initially it has been
considered that neoadjuvant therapy should be routinely
administrated; However, it should not be omitted the fact that
there was no evidence-based data which might demonstrate
the effectiveness of such a modification of the therapeutic
guidelines (6, 12). 
However, further studies came to demonstrate that cancer

diagnosis in association with medical oncologic treatment
might increase both the risk and the severity of COVID-19
infection (13-17). Therefore, it seems that administration of
systemic chemotherapeutic agents might predispose to the
diminishing of the patients’ immunity, increasing in this way
the chances to contract the virus and moreover, to develop
severe, fulminant forms of the disease (8). Therefore, it is well
known the fact that administration of FOLFIRINOX regimen,
one of the most widely recommended chemotherapeutical
protocols in pancreatic cancer patients is associated with a
significant risk of grade 3 and 4 neutropenia and lymphopenia
(18, 19). Meanwhile, cases diagnosed with COVID infection
present a higher risk of lymphopenia, infection itself being
responsible for the weakening of the immune system (20). 
An interesting consensus which was published on this

issue in 2020 came to demonstrate that pancreatic surgery
should not be temporized in patients presenting malignant
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diseases; moreover the same consensus established the fact
that in such cases informed consents which will underline
the additional perioperative risks as well as special protection
equipment should be mandatory in order to allow to continue
performing pancreatic surgery for malignant pathologies
irrespective of the levels of contamination with COVID in
the next period (21). 
Meanwhile a systematic review conducted by the Italian

Surgeons at the University of Padova stated that all potential
curable pancreatic lesions (including those who ended the
neoadjuvant chemotherapy) as well as cases presenting high
grade dysplastic lesions should undergo resection;
meanwhile the same study group stated that pancreatic
surgery should be postponed only in particular situations, if
pandemic escalates; therefore in this condition the authors
recommend only performing lifesaving procedures such as
biliary drainage in case of cholangitis or alimentary
derivative procedures for upper digestive stenosis (22). 
Another multicentric study which has just been published

and which also comes from the Northern Italy recommends
performing upfront surgery in all cases presenting resectable
lesions followed by FOLFIRINOX adjuvant chemotherapy
only in cases presenting a good general status (defined as
ECOG PS=0 and age under 70 years); even in these cases
the authors recommend that this treatment should be
performed at 12 weeks after resection; meanwhile in cases
presenting locally advanced or metastatic lesions the same
study group recommends choosing gemcitabine and nab-
paclitaxel instead of FOLFIRINOX in order to diminish the
adverse outcomes. In cases in which this change cannot be
performed, decreasing the doses of irinotecan and omission
of 5 fluorouracil has been proposed in order to increase the
tolerability (23). 

Surprisingly, the study conducted at the MD Anderson
Cancer Center, Houston, United States of America
concluded that neoadjuvant chemotherapy should be
considered the option of choice even in cases presenting
localized disease due to the fact that pancreatic surgery is
otherwise associated with increased risks of postoperative
complications; in this respect, for pancreatic cancer patients,
the American scientists proposed administration of
neoadjuvant chemotherapy alone or in association with
radiation therapy, and proposed that these treatments should
be performed in hospitals as close as possible to patients’
residence in order to avoid traveling (24). 
One of the most relevant studies which came to

demonstrate the catastrophic effect of postponing the
treatment in pancreatic cancer patients comes from Sud et al.
and demonstrates that a three months delay to diagnostic is
associated with a reduction of the 10-year survival rate with
more than 10% in most age groups (25). 
According to a recently published consensus which

revealed the United Kingdom's position, the interviewed
experts stated that systemic therapy should be administrated
in locally advanced and metastatic disease while cases
presenting limited disease should be further treated by
surgery (10); meanwhile the same study group underlined
the necessity of dose modification and administration of
antibioprophilaxy and of prophylactic growth factors in
order to avoid the development of any synchronous
infections which might supplementary affect the immune
status of pancreatic cancer patients. In the meantime, the
same study group underlined the fact that patients should be
encouraged to respect the measures of social distancing as
well as to use telephone consultations in order to minimize
the contact with other potential COVID positive patients or
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Table I. Preoperative and intraoperative details of the six patients submitted to pancreatoduodenectomy.

Parameter                                                                                                                         COVID group                                       Non COVID group

No. of cases                                                                                                                                3                                                                3
Mean age (range)                                                                                                          46 (40-54 years)                                       42 (33-47 years)
Mean BMI (kg/m2, range)                                                                                      22 kg/m2 (18-26 kg/m2)                       23.4 kg/m2 (21-24.5 kg/m2)
Associated comorbidities:
  HTA                                                                                                                                         1                                                                 -
  Diabetes mellitus                                                                                                                    1                                                                1
  Atherosclerotic disease                                                                                                           2                                                                1
  Pulmonary dysfunction                                                                                                           1                                                                 -
Neoadjuvant chemotherapy                                                                                                       -                                                                 -
Type of surgery
  Pancreatoduodenectomy with pylorous preservation                                                            1                                                                2
  Pancreatoduodenectomy without pylorous preservation                                                     2                                                                1
  Vascular resections                                                                                                                  -                                                                 -
Mean blood loss (ml, range)                                                                                   550 ml (400-1200 ml)                               600 ml (500-800 ml)
Mean length of surgery (range)                                                                              280 min (220-320 min)                            260 min (239-300 min)



even health care workers. When it comes to resectable
lesions, the authors underlined once again the need of
careful selection of cases submitted to surgery (according to
their general status and comorbidities), the necessity of
performing such procedures in well defined, clean zones or
even in selected hospitals which are found in areas with a
lower number of COVID infections as well as the
recommendation of decreasing the number of robotic
procedures in order to minimize the costs (10). However, a
recent study conducted by the Chinese authors came to
demonstrate that both oncological patients submitted to
surgery or to chemotherapy presented a significantly higher
risk of developing severe episodes of COVID 19 infection
after completing their treatment (14). 
As for the risks of postoperative complications, it is

widely understood the fact that performing such complicated
surgical procedures might be associated with increased risks
of postoperative complications related both to surgical
procedure and to pulmonary diseases. As demonstrated in
our study, patients diagnosed with COVID infection
necessitated a more supportive respiratory treatment
including oro-tracheal intubation; although these
complications necessitated a longer intensive care in stay the
overall mortality was null, demonstrating in this way the
effectiveness and safety of the method. 
In conclusion, during the pandemic period, multiple

therapeutic strategies have been proposed in pancreatic
cancer patients (26). However, it should not be omitted the
fact that this is a very aggressive malignancy and each
postponement of any therapeutic gesture might significantly
decrease the overall survival. Therefore, we suggest that
resection should be taken in consideration whenever is
feasible; meanwhile, attention should be focused on early
identification of any clinical signs which might preclude
COVID infection; in this way, an early recognition of the
viral infection might provide the chance for best supportive
care and in the meantime might decrease the risk of
postoperative mortality. In our study group none of the three
cases deceased during the postoperative period although an
increased length of intensive care unit and overall hospital
in stay was observed. 
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