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Introduction: A combination therapy of cytoreductive surgery (CRS) and hyperthermic intraperitoneal
chemotherapy (HIPEC) has been proposed as a treatment option in patients with peritoneal metastasis of
colorectal, ovarian, gastric cancers and sarcomas and as a current standard treatment for pseudomyxoma
peritonei and peritoneal mesothelioma. There is a need to standardize its indication, drugs selection
along with their concentrations and ways to deliver peritoneal chemotherapy solutions for best
outcomes.
Aim of the study: To investigate the current practice of Latin American (LA) Centers in which peritoneal
diseases (PD) are treated.
Patient and Methods: All centers from Latin American Registry of Peritoneal Diseases (LARPD) were
invited to participate in a two rounds online survey, to describe their current practice in all indications of
CRS with HIPEC for PD.
Results: 76 out of 84 LARPD's centers answered the survey, with a response rate of 90,5%. The results
represent the current practice of 248 surgeons that are members of LARPD's centers, in 8 LA countries,
that at the time of the study had treated 2682 patients with CRS with HIPEC. All current practice aspects
including indications, contra-indications, patient selection, methods of peritoneal chemotherapy delivery
and treatment protocols are described in this manuscript.
Conclusions: This survey is the first LA effort to publish current practice indications and treatment
protocols of PD. Achieving consensus of best therapeutic options is essential to provide the best possible
outcomes for patients with PD who could benefit from CRS with HIPEC therefore aiming at standardi-
zation of the procedure.
© 2018 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical

Oncology. All rights reserved.
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Introduction

Cytoreductive surgery (CRS) with hyperthermic intraperitoneal
chemotherapy (HIPEC) is the current standard treatment for
pseudomyxoma peritonei [1e3] and peritoneal mesothelioma [4,5]
and has been considered a therapeutic option for the treatment of
selected patients with peritoneal metastasis (PM) of colorectal
[6e9], ovarian [10e12], gastric cancers [13] and sarcomas [14].
Despite the most challenging part of the procedure being the CRS,
requiring well trained surgeons, there is no doubt regarding its
technical aspects, which aims at resecting all organs and peritoneal
surface affected by the peritoneal disease (PD) [15e17]. Even
though, it is necessary standardization of the indications for CRS
with HIPEC, drugs selection along with their concentrations and
ways to deliver peritoneal chemotherapy solutions during the
HIPEC phase. The indication of who are the best patients to be
treated with CRS with HIPEC is also a matter of debate [18]. It is still
opean Society of Surgical Oncology. All rights reserved.
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Table 1
Number of centers of each Latin American country, informing how many answered
the survey questionnaire and number of patients with peritoneal diseases treated.

Countries Centers Answered Number PD cases treated

Argentina 2 2 21
Brazil 60 55 1688
Chile 4 4 42
Colombia 4 4 238
Guatemala 1 0 not informed
Honduras 1 0 not informed
Mexico 8 8 541
Panama 1 0 not informed
Paraguay 1 1 9
Peru 1 1 4
Uruguay 1 1 79
Total 84 76 2682

Table 2
Types of Peritoneal Diseases treated using cytoreductive surgery with HIPEC by the
76 Latin American centers.

Type of peritoneal disease Centers that have treated Number of cases treated

Pseudomyxoma 92,1% 941
Colorectal cancer 82,9% 592
Mesothelioma 77,6% 129
Ovarian cancer 72,4% 602
Gastric cancer 47,4% 113
Sarcoma 11,8% 17
Other cases 9,2% 288
Total 2682

HIPEC: hyperthermic intraperitoneal chemotherapy.
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in discussion if it should be delivered in patients with concomitant
resectable hematogenic metastasis and what should be the limit of
the peritoneal cancer index (PCI) of patients with colorectal,
ovarian, gastric cancers and sarcomas to be submitted to the
treatment.

To offer patients the best treatment available, CRS with HIPEC
need consensus and protocol standardization [19]. Patients in
different countries should be treated according to similar protocols,
supported by scientific data. The first step to obtain this goal is
investigate how it has been indicated and performed. The present
study reveals the current practice of Latin American (LA) centers in
which PD is treated.

Material and methods

Inclusion of centers

Centers that perform CRS with HIPEC were identified by
searching through network of Brazilian Society of Surgical
Oncology, Latin American Society of Surgical Oncology and Peri-
toneal Surface Oncology Group International and invited to
participate of the Latin American Registry of Peritoneal Diseases
(LARPD). All centerswho informed to perform CRSwith HIPECwere
included with no restriction. Each center appointed one represen-
tative to answer the survey's questionnaires. Every representative
was guided to provide information regarding the center's PD
treatment protocol and opinion of all of their surgeons in what was
being asked, regarding current practice in CRS with HIPEC.

Questionnaire

The survey was divided into two rounds. A web-based survey
service (www.surveymonkey.com) was used to construct,
distribute and collect the results. The first round questionnaire was
designed by the first four authors of this paper, consisted of 108
questions addressing potentially controversial issues and asking
the current CRS with HIPEC protocols in the treatment of pseudo-
myxoma peritonei, peritoneal mesothelioma and PM of colorectal,
ovarian, gastric cancers and sarcomas. The 45 representatives from
Brazilian centers who perform CRS with HIPEC, enrolled in the
study at that time, answered the first round from February 2nd to
28th, 2017.

Questions achieving answers with 75% or more of concordance
in this first round were selected by the creators of the survey and
incorporated to a second questionnaire with 112 questions, sent to
all 84 representatives of the LARPD for the second round of the
survey, answered from July 15th to August 21st, 2017.

All data was obtained from questionnaires answered by all co-
authors, regarding current medical practice, without any patient
information.

Results

Response rate of the first survey questionnaire was 100% (45/
45). The second and final survey questionnaire had a response rate
of 90,5% (76/84). Table 1 shows the number of centers per countries
and the number of cases treated. There were 248 surgeons
participating on the 76 centers that answered the two question-
naires, summing up 2682 patients treated with CRS with HIPEC.
Regarding the source of payment of the treated patients, 67,1% of
the centers indicated having procedures paid by patients private
means; 63,2% by health insurance companies and 42,1% by the
public health system. A judicial process was required in 52,6% of the
centers to have the procedures paid by the government public
Please cite this article in press as: Quadros CA, et al., Current practice of
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health care system and in 56,6% to have it paid by health care in-
surance companies.

Table 2 shows types of PD treated by LARPD centers with CRS
with HIPEC. In 99,7% a multidisciplinary team treats PD. 88,2% of
the centers pointed out the necessity of a more experienced center
supervising a center that is starting a CRS with HIPEC program.
Therewas 100% agreement that CRS is themost important aspect in
increasing survival rates in patients with PD, meaning an optimal
CC0 CRS. 82,9% of the centers considered that an optimal CC0 CRS is
more important than a rigid protocol to define the order of tumor
sites to be operated. And to obtain CC0 CRS, the sequence of areas to
have tumors resected should depend on the experience of each
surgical team.

All centers considered essential to have surgeons in their team
who are trained to perform complex multiviscerous resections and
lymphadenectomies.

Considering clinical aspects for selection of best patients suit-
able to be submitted to CRS with HIPEC, 94,7% of the centers
indicated that patients should have ECOG Performance Status - PS
0 or 1; 45,3% to be up to 75 years old and 61,3% that body mass
index should not be a contraindication.

All centers use PCI [20] to determine the extension of PM.
Regarding the exam of choice to assess the extent of PM, 85,3%
indicated CT scan as fundamental and 81,8% indicated MRI as a
useful tool. 62,7% use laparoscopy when imaging exams are not
able to define the extent of PM. To evaluate the presence of
extraperitoneal metastasis, 72,6% indicated CT scan and 60% PET-CT
as fundamental, while 80,9% indicated MRI as a useful tool.

LA centers indicated serummarkers that are required to be used
as postoperative evaluation of optimal cytoreduction and recur-
rence. CEA is used in peritoneal pseudomyxoma by 65,3% of the
centers. In colorectal cancer, CEA is used in 97,3% and CA 19.9 in
69,2% of the centers. For gastric cancer, CEA is used in 60% and CA
19.9 in 69,2%. CA 125 is used in 90% of the centers for epithelial
Latin American centers in the treatment of peritoneal diseases with
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ovarian cancer. LA centers are not using serum markers for peri-
toneal mesothelioma and sarcomas.

Therewas no agreement if digestive tract anastomosis should be
performed before or after the HIPEC phase. 25,3% of the centers
perform anastomosis before HIPEC; 41,4% after HIPEC and 33,3%
answered that the moment of the anastomosis depends on the
case. Peritoneal dialysis solution is used by 77,3% of the centers to
deliver HIPEC; 96% use the abdomen temperature between 40 to
43 �C; closed perfusion is used in 81,3%. Peritoneal solution flow
rate between 600 and 1500 ml/min is used in 77,3%; the parameter
of 2e3 L/m2 is used by 62,7% of the centers to calculate the total
volume of solution to be used in the abdominal cavity for the hy-
perthermic peritoneal perfusion. Laparoscopic CRS with HIPEC is
not indicated by 84,1%, even in cases of low PCI. 73,6% of the centers
performwashout of the peritoneal chemotherapeutic solution from
the abdomen after HIPEC.

Patients hemodynamic instability (98,7%), coagulation disorder
(96%) and surgical complications (69,3%) were indicated as situa-
tions not to perform HIPEC after CRS. When HIPEC is not performed
after optimal cytoreduction, 61,3% of the centers consider a second
surgical intervention to perform it. A 30% chemotherapeutic HIPEC
dose reduction is performed in 68% of the centers in cases of
extensive cytoreduction or when debilitated patients are treated, in
which a possible increase in surgical morbidity and mortality is
anticipated by patients' clinical condition. Regarding the use of
antibiotics in CRS with HIPEC, 46,7% of the centers maintain it for
24 h and 38,7% for 48 h after the procedure.

Peritoneal mesothelioma

All LARPD's centers recommend CRS with HIPEC for the treat-
ment of peritoneal mesothelioma. Optimal CRS for mesothelioma
was considered by 51,5% of the centers to be the resection specif-
ically of the tumor affected regions (selective peritoniectomy);
33,82% of the centers perform complete parietal peritoniectomy
and 14,7% perform selective peritoniectomy in patients with good
prognosis and complete parietal peritoniectomy in cases of poor
prognosis. 61,7% of the centers perform lymphadenectomy only if
lymph nodes metastasis is suspected. Formal contraindications to
the treatment of peritoneal mesothelioma with CRS with HIPEC
were incomplete CC2 CRS (59,7%) and extraperitoneal disease,
including pleura (77,6%) and liver metastases (65,7%). The most
used protocol is in Table 3.

Pseudomyxoma peritonei

All centers consider CRS with HIPEC as the standard treatment
of pseudomyxoma peritonei. 52,2% indicated that the terms
Table 3
Best protocols for cytoreductive surgery with HIPEC in the treatment of peritoneal disea

Peritoneal Disease HIPEC

Mesothelioma Cisplatin 50 mg/m2 þ Doxorrubicin 10e15 m
Pseudomyxoma Mitomycin C 35 mg/m2 60e90 minc [27]
Pseudomyxoma Oxaliplatin 360e460 mg/m2 30 min [27]
Ovarian platinum-sensitive Cisplatin 75e100 mg/m2 60e90 min [28]
Ovarian platinum-resistant Doxorrubicin 35 mg/m2 þ Paclitaxel 175 mg/
Colorectal Mitomycin C 35 mg/m2 90 min [27]
Colorectal Oxaliplatin 360e460 mg/m2 30 min [27]
Gastric Oxaliplatin 360e460 mg/m2 30 min [13]
Sarcoma Cisplatin 50 mg/m2 þ Doxorrubicyn 15 mg/m

HIPEC: hyperthermic intraperitoneal chemotherapy. 5FU: 5-fluorouracil. LV: leucovorin.
a Intravenous chemotherapy delivered during HIPEC phase.
b Percentage of the indicated protocol regarding only centers that treat the specific ty
c Not exceeding the total intraperitoneal dose of 70 mg.

Please cite this article in press as: Quadros CA, et al., Current practice of
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Disseminated Peritoneal Adenomucinosis (DPAM), Peritoneal
Mucinous Carcinomatosis (PMCA) and Intermediate or Discordant
feature group (PMCA-I/D) [21] could be used for its histological
classification. 43,5% consider Low-Grade Mucinous Carcinoma and
High-Grade Mucinous Carcinoma [22] as a better classification.

There is no role for neoadjuvant chemotherapy, even in high-
grade neoplasia, for 52,9% of the centers. Systemic adjuvant
chemotherapy after optimal CRS with HIPEC should only be deliv-
ered in high grade tumors according to 57,1% and in case of lymph
node metastasis to 37,1%.

When there is extraperitoneal metastatic disease, 55,7% do not
indicate CRS with HIPEC and 44,3% indicate it only if metastases are
resectable. Specifically in cases of pleural metastases, 46,4%
consider the patient ineligible for CRS with HIPEC. On the other
hand, 43,5% perform optimal CRS of abdominal and pleural
metastasis and include the thoracic cavity in the HIPEC with the
open diaphragm, while 10,1% perform only palliative CRS without
HIPEC. High PCI is not a contraindication for CRS with HIPEC for
pseudomyxoma as 82,9% perform the procedure regardless the PCI
if CC0/CC1 CRS is obtained. Palliative CRS without HIPEC is indi-
cated by 76,8% in symptomatic patients. The most used protocols
are presented in Table 3.

When asked what to do in a patient submitted to appendicec-
tomy with incidental findings of small amount of gelatinous acel-
lular material around the appendix and histopathological report
indicating a 0,5 cm high grade mucinous neoplasia with clear
margins, 38,6% answered they would follow up with imaging
exams and perform CRS with HIPEC only in case of recurrence.
31,4% would perform a second laparoscopy and deliver HIPEC if
presence of mucin in the abdominal cavity is found. 18,6% would
perform a right colectomy with HIPEC.

Prophylactic HIPEC in patients with epithelial appendiceal
neoplasms without mucin in the cavity should not be performed
according to 79,7%.
Ovarian cancer

76,1% of LARPD's centers indicate CRS with HIPEC to selected
cases of ovarian cancer. CRS with HIPEC should only be considered
in patients with PM of epithelial ovarian cancer in 91,7% of LARPD's
centers. The best time to indicate this therapy in patients with PM
from epithelial ovarian cancer for 46% of the centers is after neo-
adjuvant chemotherapy, while for 77,8% it is after recurrence in
platinum-sensitive patients. 50,8% indicate CRS with HIPEC in
recurrent platinum-resistant patients. Table 3 shows the most
indicated protocols.

Absolute contraindication for CRS with HIPEC were the pres-
ence of extraperitoneal disease for 76,2% and more than 3
se considered by the 76 Latin American centers.

Intravenous chemotherapya %b

g/m2 60 min [26] None 56%
None 81%
5FU 400 mg/m2 þ LV 20 mg/m2 45%
None 90%

m2 60 min [11] None 75%
None 68%
5FU 400 mg/m2 þ LV 20 mg/m2 57%
5FU 400 mg/m2 þ LV 20 mg/m2 53%

2 60e90 min [14] Ifosfamide 1,300 mg/m2 80%

pe of peritoneal disease.
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resectable liver metastases for 59,7% of LARPD centers. Patients
with PCI of 15 or less were considered the best suitable for CRS
with HIPEC for 40,3%. If an optimal CC0/CC1 CRS is obtained, 56,4%
perform HIPEC even with higher PCI. 98,4% consider that best re-
sults of CRS with HIPEC are obtained when a CC0 CRS is achieved.
Although 83,6% of centers would deliver HIPEC even if a CC1 CRS is
accomplished. Only 1,7% of the LARPD's would deliver HIPEC if CC2
is the best CRS possible. If there is not the possibility of an optimal
CRS (CC0/CC1) but the patient has proper clinical status, 74,6%
considered adequate to indicate intravenous chemotherapy with
further evaluation; if there is tumor regression, another laparot-
omy with the intent of CRS with HIPEC should be considered. A
second CRS with HIPEC is indicated in 63,5% of LARPD's centers.
Palliative HIPEC aiming at the treatment of refractory ascites is
considered in 54%.

Colorectal cancer

All centers consider CRS with HIPEC as a treatment option in
selected cases of colorectal PM. Table 3 shows the most indicated
protocols. In eligible patients, in which PM of colorectal adenocar-
cinoma is detected at the same moment of the primary colorectal
tumor, 36,9% perform CRS with HIPEC as upfront treatment fol-
lowed by the best systemic chemotherapy. 32,3% deliver the best
systemic chemotherapy first and perform CRS with HIPEC even if
no evidence of PM is detected at laparotomy. 30,7% delivers best
systemic chemotherapy first and CRSwith HIPEC only if persistence
of PM is detected, only the primary tumor is resected if no PM.

When there is metachronous PM, upfront indication of CRS with
HIPEC raises to 44,4%. There is still an inconsistency in HIPEC
indication when upfront systemic chemotherapy is delivered as
34,9%would performHIPEC even if no evidence of PM is detected in
surgery and 20,6% would only perform it with persistent PM.

In patients with peritoneal and hepatic metastasis of colorectal
adenocarcinoma and eligible for treatment with CRS with HIPEC,
84,3% indicate that systemic chemotherapy should be the initial
treatment. Among those who indicate HIPEC after initial systemic
chemotherapy, 43,7% would perform HIPEC only in the persistence
of PM, against 40,6% who would deliver it regardless the presence
of PM.

Absolute contraindications for CRS with HIPEC were PCI greater
than 20 for 69,2% andmore than 3 synchronous liver metastases for
46,9% of the centers. In terms of the PCI's upper limit to indicate CRS
with HIPEC, 40% considered 15 and 41,5% considered 20.

HIPEC should be considered an adjuvant treatment for patients
with colorectal adenocarcinoma at elevated risk of developing PM
according to 60% of the centers, whichwould consider its indication
in patients with positive peritoneal cytology (88,1%), perforated
tumors (88,1%) and pT4 tumors (76,2%).

Gastric adenocarcinoma

CRS with HIPEC was considered a treatment option for 78,8% of
LARPD's centers in highly selected gastric adenocarcinoma patients,
with stable disease after systemic chemotherapy when image
exams and laparoscopy do not indicate cancer progression. Centers
that consider the use of CRS with HIPEC in gastric adenocarcinoma
indicate it in patients with positive cytology (79,2%), PCI less than 6
(60,4%) and ovarian as the only site of metastasis 49,1%. Table 3
shows the most indicated protocol.

Sarcomas

80,9% of LARPD's centers consider that selected cases of PM can
be treated with CRS with HIPEC. The indications for the procedure
Please cite this article in press as: Quadros CA, et al., Current practice of
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were CC0/CC1 CRS (88,2%), with PCI less than 15 (52,9%) and when
extra abdominal metastasis is excluded by CT scan or PET-CT
(41,2%). Table 3 shows the most indicated protocol.

Discussion

These results are not evidence-based new data in CRS with
HIPEC treatment neither a standard of care guideline but indicate
the current practice of LA centers that are treating patients with
CRS with HIPEC. It is the first step in the objective of standardiza-
tion of PD treatment in LA. The participation of 76 centers that have
delivered CRSwith HIPEC in 2682 patients, in 8 LA countries, gives a
strong fidelity and conformity of the results with the title and
objective of this manuscript.

Despite the current indication of CRSwith HIPEC as the standard
treatment for peritoneal mesothelioma [4,5] and pseudomyxoma
[1e3], and as an option that increases the survival of patients with
PM of colorectal [7,8,23], and ovarian [12] cancers, judicial process
is still required in 52,6% of the centers to have the procedures paid
by the government public health care system and in 56,6% to have it
paid by health care insurance companies. This fact points out the
necessity of having LA public health authorities aware of the ben-
efits of CRS with HIPEC in the treatment of PD to make the treat-
ment accessible for all patients without the inconvenience and
time-consuming demanded by a lawsuit.

LA centers are well acquainted with the technical aspects and
are concerned with the safety and efficacy in delivering CRS with
HIPEC. Important aspects regarding multidisciplinarity, safe and
best protocols are well identified in the results. These aspects can
be recognized by the necessity of more experienced centers to
guide the less ones when starting the CRS with HIPEC protocols.
That a well performed CRS is the most important feature in
achieving best results. Also, in the necessity of skilled surgeons in
multiviscerous resections and lymphadenectomies to be the ones
to provide CRS with HIPEC. And in the fact that the most indicated
protocols are based in international standards [24,25]. It is also
recognized in the definition of HIPEC contra-indication: patient's
hemodynamic instability, coagulation disorder or surgical compli-
cation. A 30% chemotherapeutic HIPEC dose reduction to prevent
surgical morbidity andmortality related to the procedure, indicated
by most of the centers, in cases of extensive cytoreduction or when
debilitated patients are treated, is similarly a clear concern in the
safety of patients submitted to CRS with HIPEC.

As mitomycin C has not been available anymore in Brazil and as
55 of the 76 LARPD centers that participated in this survey are from
Brazil, there are well indicated protocols that have been used to
replace its absence.

Some issues related to the best moment to deliver CRS with
HIPEC did not achieve consensus but also do not have guidelines in
published data. These results point to the direction that the LARPD
data base, that is being built up, is crucial to indicate patients who
could benefits the most from CRS with HIPEC. As the LARPD data
base is created, all cases treated by the 84 centers will be integrated
with information that certainly will answer some of the contro-
versial issues that were shown in this survey's results regarding the
best moment and best patients to deliver CRS with HIPEC. LARPD's
data base will show the outcome of each selected indication and
protocol, providing answers to when and to whom CRS with HIPEC
should be delivered.

Conclusions

This publication describes how LA centers are treating patients
with PD. Further attempt will be the standardization of LA protocols
of CRS with HIPEC that will certainly provide best therapeutic
Latin American centers in the treatment of peritoneal diseases with
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options for patients with PD. Other important step will be to create
the LARPD database, including all PD treated cases. Follow up re-
sults provided by this LARPD's data base, regarding relapse and
survival rates, will answer some of the issues identified in this first
publication concerning the best moment and best patients to
indicate CRS with HIPEC.

Conflict of interest

All authors do not have conflict of interest.

Acknowledgments

This study received no funding. It was made possible by the
enthusiasm and commitment of Latin American Registry of Peri-
toneal Diseases - LARPD contributing centers and we thank all
health-care personnel involved for their support. A very special
acknowledgement must be made to the demanding work of
LARPD's Executive Committee members: Claudio Almeida Quadros,
Gustavo Andreazza Laporte, Janina Ferreira Loureiro Huguenin and
Elio Jos�e Silveira da Silva Barreto.

Appendix

LARPD participants and study contributors:
Quadros CA, Laporte GA, Huguenin JFL, Barreto EJSS, Barros AV,

Oliveira AF, Carvalho ALL, Petruzziello A, Paula AC, Urbano-Ruiz A,
Santos CC, Galhardo CAVG, Johnson LFP, Vendrame CD, Santana DP,
Akaishi E, Ferreira FO, Queiroz FL, Miranda FACL, Lissa FCT, Sar-
mento BJQ, Nascimento GJS, Novaski GL, Meinhardt JGJ, Mali-Junior
J, Barreto-Junior JV, Salom~ao-Junior LR, Pinto CV, Cavalla C,
Sanchez-Loria FA, Coelho-Junior MJP, Perrotta FM, Flores-Ayala EG,
Martinez-Said H, De-La-Fuente H, Lopez-Basave HN, Sandoval-
Jauregui J, Butte JM, Florez JP, Ruso ML, Belotto M, Matus RRG,
Souza-Filho O, Camara PC, Seitenfus R, Anselmi-Junior RA, Cutait R,
Leal RMLV, Boff MF, Sabbag R, Silva RG, Mor�an AR, Salcedo-
Hernandez RA, Aguiar-Junior S, Ramirez SR, Reis TJCC, Batista TP,
Francischetto T, Gava VG, Arias F, Castro JMM, Matus RRG, Pacheco
M, García MM, Venancio C, Leonardi PC, Zanatto RM,Wainstein AJA,
Cordeiro EZ, Perina ALF, Figueiredo PHM, Pereira LF, Molina ME,
Vazquez VL, Teixeira-Junior FJR.

References

[1] 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;30(20):2449e56.

[2] Sugarbaker PH. New standard of care for appendiceal epithelial neoplasms
and pseudomyxoma peritonei syndrome? Lancet Oncol 2006;7(1):69e76.

[3] Gough DB, Donohue JH, Schutt AJ, Gonchoroff N, Goellner JR, Wilson TO, et al.
Pseudomyxoma peritonei: long-term patient survival with aggressive regional
approach. Ann Surg 1994;219(2):112e9.

[4] Yan TD, Deraco M, Baratti D, Kusamura S, Elias D, Glehen O, et al. Cytore-
ductive surgery and hyperthermic intraperitoneal chemotherapy for malig-
nant peritoneal mesothelioma: multi-institutional experience. J Clin Oncol
2009;27(36):6237e42.

[5] Helm JH, Miura JT, Glenn JA, Marcus RK, Larrieux G, Jayakrishnan TT, et al.
Cytoreductive surgery and hyperthermic intraperitoneal chemotherapy for
malignant peritoneal mesothelioma: a systematic review and meta-analysis.
Ann Surg Oncol 2015;22(5):1686e93.

[6] Franko J, Shi Q, Goldman CD, Pockaj BA, Nelson GD, Goldberg RM, et al.
Treatment of colorectal peritoneal carcinomatosis with systemic
Please cite this article in press as: Quadros CA, et al., Current practice of
cytoreductive surgery with HIPEC, European Journal of Surgical Oncology
chemotherapy: a pooled analysis of north central cancer treatment group
phase III trials N9741 and N9841. J Clin Oncol 2012;30(3):263e7.

[7] Elias D, Lefevre JH, Chevalier J, Brouquet A, Marchal F, Classe JM, et al. Com-
plete cytoreductive surgery plus intraperitoneal chemohyperthermia with
oxaliplatin for peritoneal carcinomatosis of colorectal origin. J Clin Oncol
2009;27(5):681e5.

[8] Verwaal VJ, van Ruth S, de Bree E, van Slooten GW, van Tinteren H, Boot H,
et al. Randomized trial of cytoreduction and hyperthermic intraperitoneal
chemotherapy versus systemic chemotherapy and palliative surgery in pa-
tients with peritoneal carcinomatosis of colorectal cancer. J Clin Oncol
2003;21(20):3737e43.

[9] Chua TC, Esquivel J, Pelz JO, Morris DL. Summary of current therapeutic op-
tions for peritoneal metastases from colorectal cancer. J Surg Oncol
2013;107(6):566e73.

[10] Di Giorgio A, Naticchioni E, Biacchi D, Sibio S, Accarpio F, Rocco M, et al.
Cytoreductive surgery (peritonectomy procedures) combined with hyper-
thermic intraperitoneal chemotherapy (HIPEC) in the treatment of diffuse
peritoneal carcinomatosis from ovarian cancer. Cancer 2008;113(2):315e25.

[11] Spiliotis J, Halkia E, Lianos E, Kalantzi N, Grivas A, Efstathiou E, et al. Cytore-
ductive surgery and HIPEC in recurrent epithelial ovarian cancer: a prospec-
tive randomized phase III study. Ann Surg Oncol 2015;22(5):1570e5.

[12] van Driel WJ, Koole SN, Sikorska K, Schagen van Leeuwen JH, Schreuder HWR,
Hermans RHM, et al. Hyperthermic intraperitoneal chemotherapy in ovarian
cancer. N Engl J Med 2018;3(378):230e40.

[13] Glehen O, Gilly FN, Arvieux C, Cotte E, Boutitie F, Mansvelt B, et al. Peritoneal
carcinomatosis from gastric cancer: a multi-institutional study of 159 patients
treated by cytoreductive surgery combined with perioperative intraperitoneal
chemotherapy. Ann Surg Oncol 2010;17:2370e7.

[14] Sugarbaker P, Ihemelandu C, Bijelic L. Cytoreductive surgery and HIPEC as a
treatment option for laparoscopic resection of uterine leiomyosarcoma with
morcellation: early results. Ann Surg Oncol 2016;23(5):1501e7.

[15] Sugarbaker PH. Peritonectomy procedures. Ann Surg 1995;221(1):29e42.
[16] Kusamura S, O'Dwyer ST, Baratti D, Deraco M. Technical aspects of cytore-

ductive surgery. J Surg Oncol 2008;98(4):232e6.
[17] Elias D, Gilly F, Boutitie F, Quenet F, Bereder JM, Mansvelt B, et al. Peritoneal

carcinomatosis treated with surgery and perioperative intraperitoneal
chemotherapy: retrospective analysis of 523 patients from a multicentric
French study. J Clin Oncol 2010;28(1):63e8.

[18] Rajan F, Bhatt A. Evolving role of CRS and HIPEC: current indications. In:
Bhatt A, editor. Management of peritoneal metastases- cytoreductive surgery,
HIPEC and Beyond. Singapore: Springer; 2009. p. 3e14.

[19] Baratti D, Kusamura S, Deraco M. The fifth international workshop on peri-
toneal surface malignancy (Milan, Italy, December 4-6, 2006): methodology of
disease-specific consensus. J Surg Oncol 2008;98:258e62.

[20] Jacquet P, Sugarbaker PH. Clinical research methodologies in diagnosis and
staging of patients with peritoneal carcinomatosis. Cancer Treat Res 1996;82:
359e74.

[21] Ronnett BM, Zahn CM, Kurman RJ, Kass ME, Sugarbaker PH, Shmookler BM,
et al. Disseminated peritoneal adenomucinosis and peritoneal mucinous
carcinomatosis. A clinicopathologic analysis of 109 cases with emphasis on
distinguishing pathologic features, site of origin, prognosis, and relationship
to “pseudomyxoma peritonei”. Am J Surg Pathol 1995;19:1390e408.

[22] Carr NJ, Cecil TD, Mohamed F. A consensus for classification and pathologic
reporting of pseudomyxoma peritonei and associated appendiceal neoplasia.
Am J Surg Pathol 2016;40(1):14e26.

[23] Go�er�e D, Malka D, Tzanis D, Gava V, Boige V, Eveno C, et al. Is there a possi-
bility of a cure in patients with colorectal peritoneal carcinomatosis amenable
to complete cytoreductive surgery and intraperitoneal chemotherapy? Ann
Surg 2013;257(6):1065e71.

[24] Smeenk RM, Verwaal VJ, Zoetmulder FAN. Learning curve of combined mo-
dality treatment in peritoneal surface disease. Br J Surg 2007;94(11):1408e14.

[25] Mohamed F, Moran BJ. Morbidity andmortality with cytoreductive surgery and
intraperitoneal chemotherapy: the importance of a learning curve. Cancer J
2009;15(3):196e9.

[26] Chua TC, Yan TD, Morris DL. Outcomes of cytoreductive surgery and hyper-
thermic intraperitoneal chemotherapy for peritoneal mesothelioma: the
Australian experience. J Surg Oncol 2009;99:109e13.

[27] Kusamura S, Dominique E, Baratti D, Younan R, Deraco M. Drugs, carrier so-
lutions and temperature in hyperthermic intraperitoneal chemotherapy.
J Surg Oncol 2008;98:247e52.

[28] Zivanovic O, Abramian A, Kullmann M, Fuhrmann C, Coch C, Hoeller T, et al.
HIPEC ROC I: a phase I study of cisplatin administered as hyperthermic
intraoperative intraperitoneal chemoperfusion followed by postoperative
intravenous platinum-based chemotherapy in patients with platinum-
sensitive recurrent epithelial ovarian cancer. Int J Cancer 2015;3(136):
699e708.
Latin American centers in the treatment of peritoneal diseases with
(2018), https://doi.org/10.1016/j.ejso.2018.06.029

http://refhub.elsevier.com/S0748-7983(18)31173-9/sref1
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref1
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref1
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref1
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref1
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref2
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref2
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref2
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref3
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref3
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref3
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref3
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref4
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref4
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref4
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref4
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref4
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref6
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref6
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref6
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref6
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref6
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref7
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref7
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref7
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref7
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref7
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref8
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref8
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref8
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref8
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref8
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref8
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref9
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref9
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref9
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref9
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref10
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref10
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref10
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref10
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref10
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref11
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref11
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref11
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref11
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref12
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref12
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref12
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref12
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref13
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref13
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref13
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref13
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref13
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref14
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref14
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref14
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref14
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref15
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref15
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref16
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref16
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref16
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref17
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref17
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref17
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref17
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref17
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref18
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref18
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref18
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref18
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref19
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref19
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref19
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref19
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref20
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref20
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref20
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref20
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref21
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref21
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref21
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref21
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref21
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref21
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref22
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref22
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref22
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref22
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref23
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref23
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref23
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref23
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref23
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref23
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref23
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref24
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref24
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref24
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref25
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref25
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref25
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref25
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref26
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref26
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref26
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref26
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref27
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref27
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref27
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref27
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref28
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref28
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref28
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref28
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref28
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref28
http://refhub.elsevier.com/S0748-7983(18)31173-9/sref28

	Current practice of Latin American centers in the treatment of peritoneal diseases with cytoreductive surgery with HIPEC
	Introduction
	Material and methods
	Inclusion of centers
	Questionnaire

	Results
	Peritoneal mesothelioma
	Pseudomyxoma peritonei
	Ovarian cancer
	Colorectal cancer
	Gastric adenocarcinoma
	Sarcomas
	Discussion
	Conclusions
	Conflict of interest
	Acknowledgments
	Appendix
	References


