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The present proposal aims to support and help clinicians how to manage peritoneal 
surface malignancies during COVID-19 pandemic. It is based on the opinions of surgical 
oncologists of Brazilian Society of Surgical Oncology (BSSO) and not necessarily evidence-
based instructions. 
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A presente proposta tem como objetivo apoiar e ajudar os médicos a gerenciar doenças 
malignas da superfície peritoneal durante a pandemia de COVID-19. É baseada nas opiniões 
de cirurgiões oncológicos da Sociedade Brasileira de  Cirurgia Oncológica (SBCO) e não 
necessariamente em instruções baseadas em evidências.
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INTRODUCTION
The surgical treatment of peritoneal surface malig-
nancies management consists of a highly complex 
procedure that may encounter limitations in the 
public or private health systems in the context of 
the pandemic. Cytoreduction surgeries, associated 
or not to hyperthermic intraperitoneal chemother-
apy (HIPEC), are complex procedures, which imply 
consumption of a large amount of hospital supplies, 
both for the operative room and postoperative 
recovery. There may be a need for prolonged 
occupation of Intensive Care Unit (ICU) beds, and 
the rates of postoperative complications are not ne-
glectable.[1] A retrospective Chinese study analyzed 
a series of 34 patients who contracted COVID-19 in-
fection in the postoperative period. All cases devel-
oped pneumonia and 44% of the patients required 
readmission to the ICU, with a high mortality rate 
(20.5%), mainly involving major oncological surger-
ies.[2] Cytoreductive surgery with HIPEC is known 
for triggering an important inflammatory response 
and immunosuppression in the postoperative pe-
riod, which makes these patients highly susceptible 
to develop infections and severe pulmonary condi-
tions with an unfavorable outcome.

We recognize that the management strategies are 
dynamic and should be determined individually 
depending on the equipment and tools evaluable 
for oncologic treatment at each institution. Also, its 
application will vary according to the severity of the 
COVID-19 epidemic in the region. Uncontrolled ex-
trapolation or using it not to offer the best treat-
ment available in a non-epidemic area must be 
avoided.

Oncologic management

Patients with peritoneal nodules with characteris-
tics suspicious of malignancy should proceed to 
diagnosis. Imaging-guided biopsy is preferred for 
histological confirmation.

Laparoscopic approach is indicated for tissue sam-
ples if percutaneous needle biopsy is not feasible or 
when imaging scans were not able to clearly define 
staging and surgical resectability. It should be care-
fully done with surgical team adequate protection.

Testing patients for COVID-19 48 hours before the 
surgery is recommended.

A chest CT scan is an option for asymptomatic pa-
tients when tests for COVID-19 are not evaluable. In 
the case of surgery, the informed consent form must 
be explained and signed by the patient.

1. Pseudomyxoma peritonei and appendiceal 
neoplasm[3,4]

1.1.	Low-risk for early disease progression: low-
grade and high-grade mucinous appendiceal 
neoplasm and peritoneal cancer index (PCI) < 30 
and low-grade mucinous carcinoma and PCI < 
20. Should be considered for postponing surgi-
cal treatment.

1.2.	High-risk for early disease progression: low-
grade and high-grade mucinous appendiceal 
neoplasm and PCI > 30, low-grade mucinous 
carcinoma and PCI > 20. Should be preferred 
to proceed with surgery if infrastructure for pri-
mary cytoreduction is available.

1.3.	High-grade mucinous carcinoma and high-
grade mucinous carcinoma with signet ring 
cells: multidisciplinary discussion concerning 
age, medical condition, presence of symptoms, 
alternative to surgery and hospital resources 
should be guaranteed.

1.4.	There is no unequivocal role of perioperative 
systemic chemotherapy in patients with re-
sectable peritoneal pseudomyxoma, but neo-
adjuvant chemotherapy appears to improve the 
prognosis of patients with signet ring cell his-
tology and should be considered for postpon-
ing surgical treatment.

2. Peritoneal diffuse malignant mesothelioma[5,6]

2.1.	Low-risk for early disease progression: dif-
fuse malignant peritoneal mesothelioma 
and PCI < 20, multicystic peritoneal mesothe-
lioma and well-differentiated papillary perito-
neal mesothelioma. Should be considered for 
postponing surgical treatment.

2.2.	High-risk for early disease progression: diffuse 
malignant peritoneal mesothelioma and PCI > 
20. Should be preferred to proceed with sur-
gery if infrastructure for primary cytoreduction 
is available.

2.3.	Patients with non-epithelial diffuse malignant 
peritoneal mesothelioma or positive lymph 
nodes and patients with non-epithelial diffuse 
malignant peritoneal mesothelioma: multidis-
ciplinary discussion concerning age, medical 
condition, presence of symptoms, alternative to 
surgery and hospital resources should be guar-
anteed. 

2.4.	There is no unequivocal role of perioperative 
systemic chemotherapy in patients with resect-
able diffuse malignant peritoneal mesothelioma.

3. Peritoneal high-grade serous carcinoma[7]

3.1.	Resectable disease: should be preferred to pro-
ceed with surgery whether hospital resources, 
medical supplies and ICU beds are evaluable.

3.2.	Borderline or unresectable disease: proceed 
with neoadjuvant chemotherapy after imag-
ing-guided biopsy. Interval cytoreduction sur-
gery with HIPEC can be offered after 3-4 cycles.

3.3.	Patients that already have neoadjuvant chemo-
therapy after 3-4 cycles: consider going through 
the 6 cycles if good objective response.

4. Peritoneal carcinomatosis from colorectal cancer[8]

4.1.	Synchronous resectable disease: Patients with 
diagnosis of peritoneal metastasis during sur-
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gery of the primary tumor with low PCI consider 
going with surgery whether hospital resources, 
medical supplies and ICU beds are evaluable. If 
infrastructures for primary cytoreduction is not 
evaluable or the patient is not suitable for cy-
toreduction surgery (ECOG, age, comorbidities): 
proceed with neoadjuvant chemotherapy.

4.2.	Metachronous resectable disease. Patients 
should be preferred to proceed with neoadju-
vant chemotherapy after imaging guided biopsy 
(preferred), laparoscopy or cytology associated 
with elevation of CEA followed by cytoreduction 
procedure whether hospital resources, medical 
supplies and ICU beds are evaluable.

4.3.	Borderline disease: patients with PCI > 10 and < 20 
should be preferred to proceed with neoadjuvant 
chemotherapy with posterior restaging and eval-
uation for cytoreduction procedure.

4.4.	Patients that already have neoadjuvant chemo-
therapy with satisfactory response: consider go-
ing through systemic treatment if infrastructure 
for cytoreduction is not evaluable.

4.5.	Patients with high PCI > 20 have poor prognosis 
after surgical cytoreduction and should be pre-
ferred to proceed with systemic chemotherapy.

5. Peritoneal carcinomatosis from gastric cancer

5.1.	Due to controversial issues regarding cytore-
duction surgery for peritoneal carcinomatosis 
from gastric cancer, multidisciplinary discussion 
concerning age, medical condition, presence of 
symptoms, alternative to surgery and hospital 
resources should be guaranteed.

6. Low-grade neuroendocrine, gastrointestinal 
stromal tumors and others rare tumors

6.1.	These tumors can be considered for postponing 
surgical treatment after multidisciplinary discus-
sion.

7. Pressurized intraperitoneal aerosol chemo-
therapy (PIPAC)

Since the beginning of the use of PIPAC, safety pro-
tocols to prevent contamination of the surgical en-
vironment by chemotherapy using aerosols during 
laparoscopy have been rigorously standardized 
worldwide.[9] In Brazil, these precautions were no 
different.[10] This peculiarity of the technique adds a 
theoretical advantage in the exposure of the surgical 
team to COVID-19 compared to laparoscopy. How-
ever, in an atypical period such as the current sce-
nario of COVID-19 pandemic, PIPAC, together with 
other oncological treatments, must be adapted to 
the reality of the epidemiological period. Some con-
siderations typically related to the procedure should 
be pointed out.

The mandatory use of personal protective equip-
ment (PPE) dedicated to protection against micro-
particles and additional physical barriers against 

aerosols used during the operation, adds additional 
security to the application of intraperitoneal che-
motherapy by PIPAC.[11] PIPAC has already shown 
its potential to be used as an outpatient treatment for 
the application of intraperitoneal chemotherapy.[12] 
This outpatient peritoneal approach should be con-
sidered for the maintenance of patients undergoing 
palliative treatment, reducing the risk of exposure to 
cancer patients.

5.1.	Patients tested negative without signs or symp-
toms of COVD-19 the procedure can be per-
formed as a laparoscopic approach with ad-
ditional protection against microparticles and 
physical barriers against aerosols.

5.2.	Cancel the PIPAC procedures in patients sus-
pected or infected by COVID-19.

5.3.	A multidisciplinary team and patients should dis-
cuss all cases.

5.4.	Consider PIPAC on an outpatient basis with strict 
remote monitoring in the postoperative period.

REFERENCES
1.	  Chua TC, Martin S, Saxena A, Liauw W, Yan TD, 

Zhao J, et al. Evaluation of the cost-effectiveness 
of cytoreductive surgery and hyperthermic intra-
peritoneal chemotherapy (peritonectomy) at the 
St George Hospital peritoneal surface malignancy 
program. Ann Surg. 2010 Feb;251(2):323-9. DOI: 
https://doi.org/10.1097/SLA.0b013e3181c9b53c 

2.	  Aminian A, Safari S, Razeghian-Jahromi A, Ghor-
bani M, Delaney CP. COVID-19 outbreak and 
surgical practice: unexpected fatality in periop-
erative period. Ann Surg. 2020 Mar 26; [Epub 
ahead of print]. DOI: https://doi.org/10.1097/
SLA.0000000000003925

3.	  Esquivel J, Garcia SS, Hicken W, Seibel J, Shekitka 
K, Trout R. Evaluation of a new staging classifi-
cation and a Peritoneal Surface Disease Severity 
Score (PSDSS) in 229 patients with mucinous ap-
pendiceal neoplasms with or without peritoneal 
dissemination. J Surg Oncol. 2014 Nov;110(6):656-
60. DOI: https://doi.org/10.1002/jso.23679 

4.	  Chua TC, Moran BJ, Sugarbaker PH, Levine EA, 
Glehen O, Gilly FN, et al. Early- and long-term 
outcome data of patients with pseudomyxoma 
peritonei from appendiceal origin treated by 
a strategy of cytoreductive surgery and hyper-
thermic intraperitoneal chemotherapy. J Clin 
Oncol. 2012 Jul;30(20):2449-56. DOI: https://doi.
org/10.1200/JCO.2011.39.7166 

5.	  Yan TD, Deraco M, Baratti D, Kusamura S, 
Elias D, Glehen O, et al. Cytoreductive surgery 
and hyperthermic intraperitoneal chemother-
apy for malignant peritoneal mesothelioma: 
multi-institutional experience. J Clin Oncol. 
2009 Dec;27(36):6237-42. DOI: https://doi.
org/10.1200/JCO.2009.23.9640 

https://doi.org/10.1097/SLA.0b013e3181c9b53c
https://doi.org/10.1097/SLA.0000000000003925
https://doi.org/10.1097/SLA.0000000000003925
https://doi.org/10.1002/jso.23679
https://doi.org/10.1200/JCO.2011.39.7166
https://doi.org/10.1200/JCO.2011.39.7166
https://doi.org/10.1200/JCO.2009.23.9640
https://doi.org/10.1200/JCO.2009.23.9640


Brazilian Society of Surgical Oncology (BSSO) 

Brazilian Journal of Oncology | VOL 16:e-20200008 | January-December 2020 | http://www.brazilianjournalofoncology.com.br4

6.	  Baratti D, Kusamura S, Cabras AD, Laterza B, Bal-
estra MR, Deraco M. Lymph node metastases in 
diffuse malignant peritoneal mesothelioma. Ann 
Surg Oncol. 2010 Jan;17(1):45-53. DOI: https://
doi.org/10.1245/s10434-009-0756-2 

7.	  van Driel WJ, Koole SN, Sikorska K, Schagen van 
Leeuwen JH, Schreuder HWR, Hermans RHM, 
et al. Hyperthermic intraperitoneal chemo-
therapy in ovarian cancer. N Engl J Med. 2018 
Jan;378(3):230-40. DOI: https://doi.org/10.1056/
NEJMoa1708618 

8.	  Quenet F, Elias D, Roca L, Goere D, Ghout Li, 
Pocard M, et al. A UNICANCER phase III trial of 
hyperthermic intra-peritoneal chemotherapy 
(HIPEC) for colorectal peritoneal carcinoma-
tosis (PC):PRODIGE7. J Clin Oncol. 2018;36(18 
Suppl 1):LBA350. DOI: https://doi.org/10.1200/
JCO.2018.36.18_suppl.LBA3503 

9.	  Nowacki M, Alyami M, Villeneuve L, Mercier F, 
Willaert W, Ceelen W, et al. Multicenter compre-
hensive methodological and technical analysis 
of 832 pressurized intraperitoneal aerosol che-

motherapy (PIPAC) interventions performed in 
349 patients for peritoneal carcinomatosis treat-
ment: An international survey study. Eur J Surg 
Oncol. 2018 Jul;44(7):991-6. DOI: https://doi.
org/10.1016/j.ejso.2018.02.014 

10.	  Seitenfus R, Kalil AN, Barros ED, Fedrizzi G. Pres-
surized intraperitoneal aerosol chemotherapy 
(PIPAC) through a single port: alternative deliv-
ery for the control of peritoneal metastases. Rev 
Col Bras Cir. 2018;45(4):e1909. DOI: https://doi.
org/10.1590/0100-6991e-20181909 

11.	 Delhorme JB, Klipfel A, D’Antonio F, Greget MC, 
Diemunsch P, Rohr S, et al. Occupational safety of 
pressurized intraperitoneal aerosol chemothera-
py (PIPAC) in an operating room without laminar 
airflow. J Visc Surg. 2019 Dec;156(6):485-8. DOI: 
https://doi.org/10.1016/j.jviscsurg.2019.06.010 

12.	 Graversen M, Lundell L, Fristrup C, Pfeiffer P, 
Mortensen MB. Pressurized Intra-Peritoneal Aero-
sol Chemotherapy (PIPAC) as an outpatient pro-
cedure. Pleura Peritoneum. 2018;3(4):e20180128. 
DOI: https://doi.org/10.1515/pp-2018-0128 

https://doi.org/10.1245/s10434-009-0756-2
https://doi.org/10.1245/s10434-009-0756-2
https://doi.org/10.1056/NEJMoa1708618
https://doi.org/10.1056/NEJMoa1708618
https://doi.org/10.1200/JCO.2018.36.18_suppl.LBA3503
https://doi.org/10.1200/JCO.2018.36.18_suppl.LBA3503
https://doi.org/10.1016/j.ejso.2018.02.014
https://doi.org/10.1016/j.ejso.2018.02.014
https://doi.org/10.1590/0100-6991e-20181909
https://doi.org/10.1590/0100-6991e-20181909
https://doi.org/10.1016/j.jviscsurg.2019.06.010
https://doi.org/10.1515/pp-2018-0128

