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Abstract. Background/Aim: The COVID-19 pandemic has
significantly influenced the management of oncogynecologic
patients in regard to time of diagnosis, to delay of treatment,
therapeutic strategy and postoperative complications. The
aim of the study was to investigate the impact of
preoperative SARS-Cov2 infection on the postoperative
outcome after debulking surgery for ovarian cancer. Patients
and Methods: Between June 2021 and September 2021, 12
patients with antecedents of COVID-19 infection and
ovarian cancer were submitted to surgery at “Dr. I.
Cantacuzino” Hospital, Bucharest, Romania. Their outcomes
were compared to those reported in a similar group of
patients submitted to surgery during the same period in the
absence of COVID-19 infection. Results: Although
preoperative data showed no statistically significant
differences between the two groups, intraoperative length
and estimated blood loss were higher in the COVID-19
group and so were the postoperative complications, the most
commonly encountered ones being reported by wound
infection, postoperative hemoperitoneum and pneumonia.
However, the differences did not reach statistical
significance. Conclusion: Preoperative COVID-19 infection
seems to slightly increase the risk of postoperative
complications after debulking surgery for ovarian cancer.
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In March 2020 the World Health Organization declared the
COVID-19 infection as a pandemic especially due to its rapid
spread and due to the gravity of certain cases (1). The rapid
spread of the disease led to a rapid occupation of the available
beds in hospitals over the world, necessitating segregated
pathways of treatment and dedicated health care professionals
in order to impede the cross-infection between patients.
Therefore, a rapid lock-down of the sanitary systems occurred
leading to a significant delay of establishing the diagnostic and
initiation of therapy in a significant number of pathological
conditions, oncologic patients being maybe the ones most
affected. In order to minimize the risk of contamination, self-
isolation became the new standard and patients with non-
specific symptoms were encouraged to use telemedicine and
on-line medical appointments. Therefore, the physical
examination as well as the possibility of performing a basic
imagistic evaluation such as vaginal ultrasound significantly
decreased; in this context it is well understood that ovarian
cancer patients were usually diagnosed at more advanced stages
of disease and more extended surgical procedures were needed
in order to achieve complete resection (2, 3). Meanwhile, it
should not be omitted that COVID-19 infection can be
associated with serious pulmonary and cardio-circulatory
problems such as respiratory failure, pneumonia, deep venous
thrombosis or pulmonary embolism, pneumonia, arrhythmia or
other coagulation issues and therefore, a more difficult recovery
is expected especially after performing aggressive surgical
procedures (4-8). The aim of the current study is to compare the
postoperative outcomes of patients submitted to surgery after
COVID-19 infection to the ones reported in a similar group of
patients in the absence of this event.

Patients and Methods

After obtaining the approval of the Ethics Committee of “Dr. I.
Cantacuzino” Hospital, Bucharest, Romania data of patients
submitted to surgery between June 2021 and September 2021 were
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retrospectively reviewed. Among these cases, there were 12 patients
diagnosed with advanced-stage ovarian cancer associating
antecedents of COVID-19 infection submitted to surgery in this
period. Their outcomes were compared to those reported in a similar
group of patients diagnosed at similar ages and in similar stages
submitted to surgery during the same period, by the same surgical
team but in whom there was no evidence of COVID-19 infection.
However, at the time of surgery all patients were tested negative for
COVID-19 infection while the computed tomography demonstrated
the absence of active, evolving pleuro-pulmonary lesions. The mean
interval between the last positive test of COVID-19 and surgery was
of six weeks (range=4-8 weeks), the time of surgery depending on
the severity of the oncologic disease.

Results

The mean age at the time of initial diagnosis was 56 years
in the COVID-19 group and respectively 59 years in the non-
COVID-19 group (p=0.92) while the mean value of cancer
antigen 125 (CA125) was of 2,234 U/ml in the COVID-19
group and 1,990 U/ml in the non-COVID-19 group
(p=0.642). All cases (in both the COVID-19 group and non-
COVID-19 group) were diagnosed in advanced stages of the
disease (stage IIIC and IV) and were submitted to surgery as
first intent treatment. When it comes to the severity of SARS
CoV-2 infection, in all cases the patients presented
asymptomatic forms or mild symptoms, only two of the 12
cases necessitating hospital in stay. However, none of the
cases necessitated admission in the intensive care unit.
When it comes to operative outcomes, surgery with curative
intent was intended in all cases and was defined as resection
to no residual disease. However, this desiderate was obtained
in only seven cases in the COVID-19 group and in eight cases
in the non-COVID-19 group. In the remaining cases there
were two cases in which microscopic residual disease was
achieved in the COVID-19 group and respectively one case in
the non-COVID-19 group; meanwhile, macroscopic residual
disease was found in three cases in each subgroup.
Intraoperative details are presented in Table I. As can be
observed in Table I, there was no significant difference in
terms of extent of surgery in the lower and respectively upper
abdomen as well as in terms of the complexity of resection.
Even though, patients in the COVID-19 group experienced a
longer intraoperative time (240 min versus 200 min, mean
value), a higher amount of blood loss (1,400 ml versus 1,000
ml, mean value) and a higher number of units of blood (3
units versus 2 units, mean value). However, in univariate
analysis none of these differences reached statistical
significance (operative time — p=0.331, blood loss — p=0.918,
transfused units — p=0.571). These data come to demonstrate
that patients in the COVID-19 group presented an increased
fragility of tissues. Meanwhile, this fragility was also
considered to be correlated with the increased trend of
intraoperative bleeding (demonstrated through a higher

amount of blood loss and a higher necessity of transfusions
among COVID-19 patients. However, although patients with
previous COVID-19 infection proved to have more fragile
tissues, exhibiting a higher risk of perioperative bleeding, the
rates of complete cytoreduction as well as the complexity of
the surgical procedures were similar between the two groups.

When it comes to postoperative outcomes, patients in the
COVID-19 group reported a slightly increased hospital stay
as well as a slightly increased number of postoperative
complications, without reaching any statistical significance.
Meanwhile, the number of reinterventions was higher among
the COVID-19 group, the most commonly encountered
indication for re-operation being reported by hemoperitoneum,
in two cases. The mean hospital in stay among COVID-19
patients was of 14 days, slightly increased when compared to
the one reported in the COVID-19 free group (in which the
mean hospital in stay was of 12 days); however, this fact did
not reach statistical significance (p=0.278). Details of the
postoperative outcomes are shown in Table II.

As can be seen in Table II, the most commonly
encountered complications were represented by wound
infections — in eight cases — five cases among the COVID-
19 patients and three cases among non-COVID-19 patients,
followed by hemoperitoneum and pneumonia — each in three
cases in the COVID-19 patients and respectively in one case
in the non-COVID-19 patients. Other reported complications
were represented by digestive and urinary leaks, encountered
in two and respectively one case among non-COVID-19
patients. However, re-operation was required only in one
case, due to the presence of urinary fistula; meanwhile the
other two cases diagnosed with digestive leaks were
successfully treated in a conservative manner. Similarly to
the intraoperative outcomes, during the postoperative period
the most significant complication reported after surgery in
COVID-19 patients was related to the fragility of tissues and
to increased rates of perioperative bleeding. Interestingly,
when it comes to the rates of pulmonary complications, they
were similar between the two groups.

Discussion

During the COVID-19 pandemic a significant number of
patients were affected developing different forms of disease
with a wide spectrum of symptoms from completely
asymptomatic to severe pneumonia, pulmonary embolism,
uncontrollable arrhythmias and even death (1). Meanwhile, due
to the sanitary lock-down which took place during this period
a significant number of patients had restricted access to the
medical services leading to delays in terms of diagnostic and
therapy initiation, with tragic consequences especially in
oncological cases (2). When it comes to advanced-stage
ovarian cancer, guidelines developed during the COVID-19
pandemic propose administration of neoadjuvant chemotherapy
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Table 1. Intraoperative aspects of patients submitted to surgery between June and September 2021 .

Parameter

COVID-19 group

Non-COVID-19 group

Type of resection
RO
R1
R2
Lower abdominal resections
Rectosigmoidian resections
Total/partial cystectomy
Right colectomy
Small bowel resection
Pelvic lymph node dissection
Pelvic peritonectomy
Upper abdominal resections
Para-aortic lymph node dissection
Splenectomy
Atypical liver resection
Pancreatic resection
Diaphragmatic resection
Partial gastrectomy
Transverse colectomy
Length of surgery (min, range)
Estimated blood loss (ml, range)
Units of transfusion (no, range)

240 min (180-360 min)
1,400 ml (600-2,100 ml)
3 units (1-4 units)

7 8
2 1

3 3
6 5
32 2/3
3 4
4 2
12 12
10 8

8 11
3 1

3 5

1 0

2 4

0 1

1 2

200 min (150-320 min)
1,000 ml (400-1,800 ml)
2 units (1-4 units)

Table II. Postoperative outcomes among COVID-19 and respectively non-COVID-19 patients submitted to surgery for advanced-stage ovarian

cancer between June and September 2021 .

Parameter

COVID-19 group

Non-COVID-19 group

Hospital in stay (days, range)
Postoperative intensive care stay (days, range)
Intensive care readmissions
Postoperative complications
Wound infection
Postoperative hemoperitoneum
Pneumonia
Digestive leak
Urinary leak
Re-operations

14 (9-21 days)

3 cases - hemoperitoneum

12 (6-20 days)

2 (1-3 days) 1 (1-3 days)
3/12 2/12
5 3
3 1
3 1
1 0
0 1

2 cases — hemoperitoneum, urinary leak

followed by maintenance therapy with poly adenosine
diphosphate ribose polymerase inhibitors until the moment in
which surgery becomes possible (9). Moreover, an even more
affected category of patients was the one with COVID-19
infection and in which an advanced oncological issue was
diagnosed. In such cases large studies have been conducted in
order to determine which is the most appropriate moment for
surgery and analyse whether the antecedents of COVID-19
infection significantly influence the postoperative outcomes in
such cases (9-12).

An interesting study which was conducted on the issue of
postoperative complications after major elective surgery in

active or post-COVID-19 infection has been recently published
by Deng et al. (10). The study included 5,479 patients who
tested positive for COVID-19 and who underwent a surgical
procedure: 2,621 patients were submitted to surgery at least 30
days before a positive test for COVID-19 infection, 780 patients
were submitted to surgery after O to 4 weeks after diagnosis of
COVID-19 infection, 445 cases were submitted to surgery at 4
to 8 weeks after the initial diagnosis of SARS CoV-2 infection
and the remaining 1,633 patients were submitted to surgery after
at least 8 weeks from the initial positive COVID-19 test. The
authors demonstrated the fact that pre-COVID-19 patients —
submitted to surgery at 0-4 weeks after the initial positive test
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— had a significantly higher risk of developing postoperative
pneumonia, sepsis and respiratory failure when compared to
pre-COVID-19 patients; meanwhile early post-COVID-19
patients (submitted to surgery at 4-8 weeks after COVID-19
infection) reported only a slightly increased risk of developing
postoperative pneumonia while late post-COVID-19 patients
reported a similar risk of postoperative complications when
compared to pre-COVID-19 patients (10).

Another meta-analysis which studied the influence of
COVID-19 infection on the postoperative outcomes was
conducted by Wang et al. and demonstrated that, besides
pulmonary complications, another significant issue which
should be taken in consideration regards the immune system
and impaired immune function which might develop during
the early postoperative period (13).

Similarly to the results reported in the literature so far, in our
study the most commonly encountered complications after
surgery in post — COVID-19patients were represented by the
pulmonary ones; meanwhile, infectious complications such as
wound infection were more frequently encountered in the post
— COVID-19 group. Interestingly, in our cases another
frequently encountered complication which also required re-
operation and re-admission in the intensive care unit was
represented by the postoperative hemoperitoneum, which, in
our opinion is caused by the increased fragility of the tissues
in these cases. A similar conclusion regarding the risks of
postoperative bleeding in post-COVID-19 patients was
demonstrated by Chiariello et al. in a study group of 23
patients submitted to cardio-pulmonary bypass with peri-
operative diagnostic of COVID-19 infection. The authors
underlined the fact that post-COVID-19 patients had a
significantly higher rate of postoperative bleeding, including a
significantly higher rate of re-operation, a higher incidence of
postoperative thrombocytopenia, a higher need of postoperative
transfusion and a longer period of maintenance of the drainage
tubes (14). The pathophysiology is not fully understood but it
has been considered that diffuse systemic bleeding can develop
due to the cytokine storm which is frequently induced by
COVID-19 infection. The increased amounts of circulating
cytokines usually conduct to the development of generalised
endothelial damage and increased permeability at this level
therefore inducing the apparition of diffuse bleeding,
vasospasm and multiple organ failure (15, 16). Moreover, a
virus directed thrombocytopenia and fibrinolysis has also been
incriminated (17, 18); these processes seem to significantly
influence the bleeding risks even after minimal surgical
procedures such as biopsy procedures (19, 20).

Conclusion
Although COVID-19 infection can cause serious health

problems and even death in cases in which a severe form
develops, it seems that in asymptomatic cases or in cases

presenting mild symptoms complete recovery can be
expected; in this context, cases diagnosed with other severe
health problems such as gynaecological cancers can be safely
submitted to standard surgical procedures such as debulking
surgery. Although a more difficult perioperative outcome is
to be expected, it seems that the rates of perioperative
complications are similar between COVID-19 and non-
COVID-19 patients.
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