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Results: 23 patients were included in the study, with a median age of 53 years (6—68).
Recurrent/persistent clinical presentation predominated (78.3%). Visceral origin (including
GIST and non-GIST peritoneal) accounted for 47.8% of patients, compared to 43.5% uterine
and 8.7% retroperitoneal. The median PCI was 17 (3—36), with CCO cytoreduction of 87%.
Postoperative morbidity (Dindo Clavien III-1V) of 13%, with no postoperative mortality in the
series. Overall survival and disease-free survival at 5 years were 64% and 34%, respectively.
Histological grade was the most influential prognostic factor for survival.
Conclusions: The results of the series, with low morbidity, support the benefit of radical
peritoneal oncological surgery in patients with peritoneal sarcomatosis after adequate
selection, as long as it is performed in high-volume centers, experienced surgeons and
expert multidisciplinary teams. However, the role of HIPEC remains to be demonstrated and
pending future studies.
© 2024 AEC. Published by Elsevier Espafia, S.L.U. All rights are reserved, including those for
text and data mining, Al training, and similar technologies.

Cirugia citorreductora radical y quimioterapia intraperitoneal
hipertérmica en el tratamiento de la sarcomatosis peritoneal: resultados
de un centro referente y reflexiones sobre la evidencia actual

RESUMEN

Palabras clave:
Sarcomatosis peritoneal
HIPEC

Peritonectomia
Citorreduccién radical

Introduccion: La sarcomatosis peritoneal es una enfermedad rara, con multiples origenes
histolégicos y pronéstico global infausto. La opcién de la cirugia citorreductora radical (CRS)
con quimioterapia intraperitoneal hipertérmica (HIPEC) es controvertida. Se analizan y
discuten los resultados de un equipo quirtrgico experimentado en estos procedimientos
en base a la evidencia disponible.
Meétodos: Estudio sobre una base de datos prospectiva de pacientes con sarcomatosis
peritoneal intervenidos mediante CRS y HIPEC, desde 2016 a 2022, en un centro referente
nacional en sarcomas y cirugia oncolégica peritoneal, que cumplieron los criterios de
inclusién/exclusién establecidos.
Resultados: Se incluyeron en el estudio a 23 pacientes, con mediana de edad de 53 afios
(6—68). Predominoé la presentacién clinica recurrente/persistente (78,3%). El origen visceral
(incluyendo GIST y peritoneal no GIST) supuso el 47,8% de los pacientes, frente al 43,5%
uterino y 8,7% retroperitoneal. La mediana de PCI fue 17 (3—36), con citorreduccién CCO del
87%. Morbilidad postoperatoria (Dindo Clavien III-1V) del 13%, sin mortalidad postoperatoria
en la serie. La supervivencia global y supervivencia libre de enfermedad, a 5 afios, fueron del
64,6% y 34,5%, respectivamente. El grado histolégico fue el factor prondstico de supervi-
vencia mas influyente.
Conclusiones: Los resultados de la serie, con baja morbilidad, apoyan el beneficio de cirugia
oncolégica peritoneal radical en pacientes con sarcomatosis peritoneal tras una adecuada
seleccién de los mismos, siempre que se realice en centros de alto volumen, cirujanos
experimentados y equipos multidisciplinares expertos. Sin embargo, el papel de HIPEC esta
por demostrar y pendiente de futuros estudios.
© 2024 AEC. Publicado por Elsevier Espaiia, S.L.U. Se reservan todos los derechos, incluidos
los de mineria de texto y datos, entrenamiento de IA y tecnologias similares.

Introduction

recurrence after surgery and are characterised by the
possibility of peritoneal dissemination during their evolution,
frequently as a consequence of intraoperative handling of the

Soft tissue sarcomas (STSs) are malignant mesenchymal
tumours, with a wide variety of histological subtypes,
representing only 1% of solid cancers and 30% of these are
located in the abdominopelvic or retroperitoneal cavity. In this
location, we distinguish visceral gastrointestinal stromal
sarcomas (GISTs), visceral or non-GIST peritoneal sarcomas,
gynaecological sarcomas, and retroperitoneal sarcomas. Most
of these are associated with high rates of locoregional

primary tumour and its possible rupture during surgical
resection.’

In such circumstances, peritoneal sarcomatosis is consi-
dered a rare disease, with multiple histological origins and a
poor overall prognosis. On the other hand, unlike other
epithelial tumours that develop peritoneal malignancy such
as the ovary, appendix, colon or peritoneum itself, among
others, the option of radical cytoreductive surgery (CRS)
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following peritonectomy procedures with hyperthermic intra-
peritoneal chemotherapy (HIPEC) is controversial.> However,
there is a strong rationale supporting aggressive locoregional
treatment in these patients, based on two key circumstances.
On the one hand are the clinical and epidemiological
similarities that we find between STSs that can trigger
peritoneal sarcomatosis and peritoneal carcinomatosis itself,
which we frequently treat radically. On the other hand, we
have the therapeutic quality conditions required of these
procedures, which may coincide in the both clinical situations.

The aim of this work was to undertake a study on what an
updated radical surgical approach can mean in patients with
peritoneal sarcomatosis, operated on with CRS + HIPEC at a
national referral centre for sarcomas and peritoneal oncolo-
gical surgery, with a large volume of - and great experience in -
these procedures that limit morbidity and reduce variability in
results. Also included are considerations in this regard, based
on current scientific evidence.

Methods

Patients and study design

Observational analytical study based on a prospective data-
base of 315 patients with peritoneal malignancy operated on,
during the period from July 2016 to December 2022, with
CRS + HIPEC at the Peritoneal and Retroperitoneal Oncological
Surgery Unit (COPER) within the Virgen del Rocio University
Hospital in Seville, CSUR (Centres, Services, Reference Units)
under the Spanish National Health System for Mesenchymal
Tumours and Sarcomas, and a referral centre for peritoneal
oncological surgery. A consecutive series of 23 patients
diagnosed with peritoneal sarcomatosis were included in
the study, operated on by the same surgical team, with
extensive experience in these procedures.

All cases were previously discussed in an expert multi-
disciplinary committee. Likewise, all patients signed a written
informed consent form and all of them were treated in line
with a protocol approved by the Institutional Ethics Commit-
tee. Follow-up of the study was continued until December
2023.

Inclusion and exclusion criteria

All patients met the following criteria: i) histological confir-
mation by pathologists of the institution, of peritoneal
sarcomatosis due to soft tissue sarcoma of any histological
subtype, both synchronous with the primary tumour and
metachronous after previous surgery. ii) surgical treatment
performed using CRS + HIPEC procedures, and iii) an ECOG
(Eastern Cooperative Oncology Group) performance status of
grade 2 or lower. The exclusion criteria were as follows: i)
presence of extra-abdominal metastatic disease that had not
been completely treated previously or with incomplete
intraoperative resection, ii) patients with tumour progression
despite neoadjuvant treatment, iii) significant organ dysfunc-
tion (cardiovascular, respiratory, renal or hepatic), iv) another
coexisting malignancy without curative treatment, v) patients
with local recurrence exclusively at the same site of primary

resection, and vi) patients operated on using CRS without
application of HIPEC.

Surgical procedure (CRS + HIPEC)

CRS + HIPEC is based on the technique described by Sugarba-
ker,® widely defined and used by our surgical team.* The goal of
surgery was the complete excision of all macroscopically visible
neoplastic disease (Fig. 1). Once surgical cytoreduction had been
completed and before any digestive anastomosis was perfor-
med, HIPEC was given using an FDA-approved hyperthermia
pump (Belmont Hyperthermia Pump™) with a high flow rate
(1 /min). The infusion of chemotherapy into the abdomen,
diluted in 1.5% dextrose solution, was performed through two
catheters, and extraction was through four aspiration drains
placed in the abdominal cavity (subdiaphragmatic and pelvic).
Four temperature probes were also used to control this during
the procedure performed with an open abdomen, following the
Colosseum®® technique. As regards cytostatics, the most
commonly used regimen was cisplatin (50 mg/m?/2 1 solution)
with doxorubicin (15 mg/m?2 1 solution), versus doxorubicin
isolate at the same dose in cases of cisplatin intolerance, or
paclitaxel (60 mg/m2/21 solution) in some gynaecological
cases, also coinciding with possible platinum toxicity. Duration
was 60 min at 41-43 °C in all cases (Table 1).

Study variables

The study variables, as well as the characteristics of the
patients included in the series, are shown in Table 1.

The original tumour histology of the sarcomas was
classified into 4 groups: visceral or peritoneal GIST type
(gastrointestinal stromal tumour); visceral or peritoneal non-
GIST; gynaecological (uterine), and retroperitoneal. The grade
of the tumour was evaluated according to the FNCLCC
(Federation Nationale des Centres de Lutte Contre le Cancer)
classification. For the purposes of this study, grade 1 and 2
sarcomas are described as low-grade, and grade 3 sarcomas as
high-grade. The PSS (Prior Surgical Score) variable was used to
determine the history of previous surgery (PSS-0 in patients
with no history of surgery for cancer; PSS-1 in patients who
had previously undergone surgery in an abdominopelvic
region or simple biopsy; PSS-2 in those patients who had
previously undergone surgery in two to five regions; and as
PSS-3 those who had undergone surgery in more than five
abdominopelvic regions). The Peritoneal Cancer Index (PCI)
was determined prior to any surgical excision and the extent
of cytoreduction, expressed as a function of the number of
procedures performed and the degree of cytoreduction
obtained after the end of the intervention (CCR score), were
previously defined by Sugarbaker.*

Postoperative morbidity at hospital discharge, always
including the first 30 days postoperatively, was determined
according to the Dindo-Clavien classification,® with grade III
and IV morbidity considered as serious.

Statistical analysis

Data were expressed as frequencies and medians. The
endpoints of the study were OS (overall survival) and DFS
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Fig. 1 - Images of different stages of radical cytoreductive surgery (CRS) with peritonectomy procedures in a patient with
peritoneal sarcomatosis, included in the series studied: A) Exposure of the abdominopelvic cavity with peritoneal
sarcomatosis; B) En bloc cytoreductive surgery with centripetal peritonectomy in the pelvic area; C) Surgical specimen
removed after radical cytoreduction of the pelvic area (includes bilateral parietocolic peritoneum and pouch of Douglas, uterus,
fallopian tubes, ovaries, recto-sigma, descending colon, transverse colon and previous ileocolic anastomosis); D) Pelvis with

complete cytoreduction (CCO).

(disease-free survival). They were estimated from the
CRS + HIPEC data using Kaplan-Meier analysis. OS was dated
from the day of CRS + HIPEC surgery until the time of death;
DFS was dated from the day of CRS + HIPEC surgery up to the
time of local or distant disease progression. Multivariate
analysis was performed using the Cox multiple regression
method. Confidence intervals were calculated at 95%. AP < .05
was considered statistically significant. Statistical analysis
was performed using IBM SPSS version 20.0 statistical
software for windows (SPSS Inc., Chicago, IL).

Results

Descriptive analysis

The descriptive data of the patients with peritoneal sarcoma-
tosis included in the study are shown in Table 1. Among these,
the predominance of a recurrent or persistent nature was
observed after previous suboptimal surgery (78.3%), compared
to patients with peritoneal disease synchronous with primary
sarcoma (21.7%). Among the previous suboptimal surgeries,
the main distinctive feature was a 6-year-old child patient
with multiple surgical interventions and chemotherapy
schedules, including total abdominal RT, for a desmoplastic
small round cell tumour. The predominant histological origin
of the tumours was uterine (10/23, 43.5%), half of which were

endometrial stromal tumours (3 low-grade and 2 high-grade).
The reported serious postoperative morbidity of 13% consisted
of 3 patients with Dindo-Clavien grade Illa. There are currently
16 patients (69.6%) living, with 7 patients (30.4%) having died,
including one patient who died during the second month after
hospital discharge, due to SARS-CoV-2 disease and septic
shock (Table 1).

Survival analysis

With a median follow-up of 23 months, 5-year OS was 64.6%
and DFS was 34.5%. Of all the variables studied, the
histological grade was the most influential in survival,
although this did not reach statistical significance for OS
(52% high-grade 3-year survival vs. 100% low-grade, P = .062).
However, this did reach statistical significance in DFS (13%
high-grade 3-year survival vs. 81.6% low-grade, P =.010)
(Fig. 2).

Another variable that obtained better OS results, without
statistical significance, was the primary character of perito-
neal sarcomatosis compared to recurrent or persistent
sarcomatosis (100% survival at 5 years versus 56.3%, respecti-
vely, P =.118). On the other hand, the multivariate study
confirmed the prognostic importance of histological grade in
terms of DFS, as well as the degree of cytoreduction (Table 2).

In the univariate analysis with respect to histological
origin, OS at 3 years was 100% for peritoneal gistosis and
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Table 1 - Patient demographics and clinics.

Characteristics of patients in the Number %
series (n:23)
Gender
- Male 7 30.4
- Female 16 69.6
Median age in years (range) 53 (6—68)
Presentation
- Primary 5 21.7
- Recurrent/persistent 18 78.3
Tumour Histology
- Visceral 11 47.8
- Gastrointestinal (GIST) 6 26.1
- Peritoneal non GIST 5 21.7
- Epithelioid inflammatory 1 43
myofibroblastic tumour
- Desmoplastic Round Cell 1 4.3
Tumour
- Sarcoma with NUTM 1 1 4.3
rearrangement
- Low-grade calcifying fibrous 1 4.3
tumour
- Follicular dendritic cell sarcoma 1 4.3
- Uterine 10 43.5
- Leiomyosarcoma 3 13.0
- Endometrial stromal sarcoma 5 21.7
- Undifferentiated 2 8.7
- Retroperitoneal 2 8.7
- Well-differentiated liposarcoma 1 4.3
- Dedifferentiated liposarcoma 1 4.3
(Grade II)
Histological Grade
- Low 8 34.8
- High 15 65.2
Median PCI (range) 17 (3-36)
-PCI < 10 7 30.4
- PCI: 10-20 7 30.4
- PCI > 20 9 39.1
Extraperitoneal metastatic disease
- Liver 1 4.3
- Lung 2 8.7
Pretreatment
- None 1 4.3
- Isolated surgery 1 43
- Chemotherapy/Hormonal Therapy 4 17.4
(QT/HT) isolated
- Isolated radiotherapy (RT) 0 0
- Combination (Surgery + QT/ 17 73.9
HT + RT)
PSS score
- PSS:0-1 10 43.5
- PSS:2-3 13 56.5
Degree of Cytoreduction (CC)
- CCo 20 87.0
- CC1 2 8.7
- CC2 1 43
Peritonectomy Procedures
- Pelvic/local (< 3 procedures) 6 26.1
- Extensive (3—4 procedures) 11 47.8
- Total (>4 procedures) 6 26.1
HIPEC Type
- Doxorubicin 4 17.4
- Doxorubicin-Cisplatin 16 69.6
- Paclitaxel 3 13.0
Median Surgical Time in Hours (Range) 7 (5-10)
Severe morbidity (Dindo-Clavien III-IV) 3 13
Postoperative mortality (30 days) 0 0

Table 1 (Continued)

Characteristics of patients in the Number %

series (n:23)

Median hospital stay in days (range) 14 (9-42)

Current status
- Alive without disease 8 348
- Alive with illness 9 34.8
- Died with disease 5 26.1
- Died from other cause 1 4.3

sarcomatosis of retroperitoneal origin, compared to 56% for
uterine sarcomatosis (P = .328). As for DFS at 3 years, this was
50% for low-grade retroperitoneal sarcomas, 33.3% for
peritoneal gistosis and 33.8% for uterine sarcomatosis
(P = .817). Specific analysis of gynaecological sarcomas sho-
wed the best survival results in cases of low-grade endome-
trial stromal sarcomatosis, with 100% OS and 66.7% DFS, at 5
years (Fig. 3).

Discussion

The initial analysis of this series shows that peritoneal
sarcomatosis, despite its numerous histological variants,
accounted for only 7.3% of the total percentage of patients
with peritoneal malignancy who received CRS + HIPEC at a
referral centre with a Unit specifically devoted to the
treatment of these pathologies. This fact, observed in other
published series,”® confirms its rarity and justifies the small
number of patients analysed in the scientific literature, as well
as the difficulty of developing large and well-designed
prospective studies that enable correct validation of the
results”*° (Table 3).

In these circumstances, through the design of this study,
focussed on a single institution with great experience in the
management of this pathology, we have sought to refine as
much as possible the morbidity inherent in these procedures
that were performed in patients with a considerable tumour
burden and a high percentage of CCO, in order to verify the
contribution that radical surgery could make to this locally
advanced disease.

The first conclusion that could be drawn in this regard
would be that serious morbidity of 13%, without associated
surgical reinterventions or postoperative mortality, in a series
of 23 patients and in line with other recent publications,*’
considerably improved other previous results that linked
these procedures to excessive morbidity, thus limiting their
performance.’” On the other hand, the overall results of series
such as ours, with 5-year survival rates of more than 60% and
recurrence-free survival of 34%, enable surgery to continue to
be considered as a therapeutic cornerstone for patients
adequately selected by an expert multidisciplinary team,
even in situations of peritoneal metastasis.

Furthermore, in line with the vast majority of published
studies, histological grade has been shown to be the key
survival factor in the prognosis of patients with peritoneal
sarcomatosis.'* The excellent results obtained in low-grade
sarcomatosis are a stimulus to attempt to achieve complete,
radical cytoreduction, the other prognostic factor associated
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Fig. 2 - Kaplan-Meier survival curves: A) Overall survival (OS) in the series; B) Disease-free survival (DFS) in the series; C) OS
according to histological grade; D) DFS according to histological grade.

Table 2 - Univariate and multivariate analysis of clinical-pathological variables.

Variables

Gender (male vs. female)
Presentation (primary vs. recurrent/persistent)
Tumour Histological Origin (GIST vs. visceral vs.
uterine vs. retroperitoneal)
Histological Grade (low vs. high)
PCI (Peritoneal Cancer Index) (<10 vs. 10—20 vs. >20)
Extraperitoneal metastatic disease (no vs. yes (liver/lung)
Pretreatment (no vs. surgery vs. QT/HT vs. combined)
PSS score (0—1 vs. 2—-3)
Degree of Cytoreduction (CC) (CCO vs. CC1/CC2)
Peritonectomy Procedures (<3 vs. 3—4 vs. >4)
HIPEC Type (doxorubicin vs. doxo-cisplatin
vs. paclitaxel)

Overall survival (OS)
Univariant (P)

Disease-Free Survival (DFS)

Univariant (P) HR (CI 95%) Multivariant (P)

.870
118
275

.062
727
.861
455
.817
.812
.935
.937

172
.897
.817

.010
918
.527
.585
.930
<.001
.283
176

126 (.160—.993)  .049

.305 (.135-.686) .004
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Fig. 3 - Kaplan-Meier survival curves: A) Overall survival (OS) according to histological origin of tumour; B) Disease-free
survival (DFS) according to histological origin of tumour; C) OS in the uterine sarcomatosis subgroup, according to
histological subtype; D) DFS of the uterine sarcomatosis subgroup, by histological subtype.

LMS: leiomyosarcoma; LG-ESS: low-grade endometrial stromal sarcoma; HG-ESS: high-grade endometrial stromal sarcoma;

(UUS: undifferentiated uterine sarcoma.

with these procedures, and which reinforces the recommen-
dation of referral to specialised centres.

Albeit with the limitation of the number of patients
included, the subgroup analysis shows some interesting
details. The results for retroperitoneal sarcomas are thus
positively surprising, although probably not quite so much if
we take into account that they only include two patients and
are low-grade liposarcomas, in which complete cytoreduc-
tion is a key factor.?° On the other hand, the excellent results
obtained with peritoneal gistosis, unlike other series from
the pre-imatinib'? era, are probably a consequence of having
performed the intervention after the first 6-12 months of
treatment and response with tyrosine kinase inhibitors
(TKI), prolonging their therapy after surgery, as shown by
Bryan et al.>’ and as advised by current guidelines.?>??
avoiding intervention in times of resistance to treatment.?*
On this point, the only patient who has died, up till the
present date, in the peritoneal gistosis subgroup had a long

history of the disease and was undergoing second line
treatment with TKI (tyrosine kinase inhibitors), to which he
finally became resistant. Thus, excluding radical surgery in
pathologies that have a good initial sensitivity to chemot-
herapy or targeted therapies, or performing this in situations
of progression, in our understanding, could be a great
strategic error. With regard to uterine sarcomas, leiomyo-
sarcomas, as indicated by the studies by Sardi’s group™>*
and low-grade endometrial stromal sarcomas in which
complete surgery is the most effective therapeutic weapon,
these patients are postulated to be the most benefitted from
these radical cytoreductive procedures.’® Finally, the sub-
group of visceral/non-GIST visceral/peritoneal sarcomatosis,
which includes different histological types of sarcomas, such
as small round cell desmoplastic or inflammatory myofi-
broblastic tumour, with a high affinity for peritoneal
involvement and more frequent at young ages, could also
benefit from aggressive cytoreductive surgery with perito-



Table 3 - Literature review on radical cytoreductive surgery (CRS) + hyperthermic intraperitoneal chemotherapy (HIPEC) in peritoneal sarcomatosis with a series of 20 or

more patients (Source: PubMed Database).

Author Year Study Design Patients ~ Primary Tumour HIPEC (cytostatic) PCI Cytoreduction (%) Morbidity Mortality ~ DFS at OS at Median
(n) histology Grades 3—4 (%) 5 years 5 years 0os
(%) (%) (%) (months)
Berthet et al.”® 1999  Retrospective 43 22 LMS, 9 LPS, 4 FS, 4 HIPEC with cisplatin (3 9 with <13 CC0-1: 63 19 7 ND CC0-CC1: 39 20
DSRCT, 1 MPNST, 1 SFT HIPEC, 13 HIPEC + EPIC,
14 EPIC, 13 No
Single-centre 34 with >13
Rossi et al."! 2004  Multicentre 60 14 GIST, 12 uterine (8 doxo + cisplatin Medium 7.7 (2-21) CCO: 68 23 0 ND 38 34
Prospective ULMS, 4 EES), 34 RPS (20
LPS, 6 UPS, 4 MPNST, 2 FS,
2 DSRCT)
CCO0-1: 100
Lim et al.*? 2007 Prospective 28 17 LMS/GIST, 5 DSRCT, 2 19 HIPEC: cisplatin ND CCO0-1: 95 (CDDP) vs. 100 16 (CDDP) in 0 ND 16.9
LPS, 4 others (CDDP + MITOX) front of 44 (CDDP) as
(CDDP+ MITOX) opposed to
55
(CDDP + MITOX)
Phase 1 9 HIPEC:
cisplatin + mitoxantrone
Comparative
Non-randomised
Barter et al.*® 2010 Retrospective 37 13 LPS, 11 ULMS, 8 GIST doxo + mitomicin C or Medium 14.7 (2—34) CCO0: 76 21.6 2.7 17.8 24.3 26,2 (34 in
pre-Imatinib, 5 other cisplatin LPS)
Single-centre CCO0-1: 84
Hayes-Jordan 2015  Retrospective 34 21 DSRCT, 7 RMS, 2 LPS, 4 Cisplatin median 16 CCO: 95 28 0 ND ND (DSRCT 31,4
etal’ other sarcomas, 12 other 30)
tumours
Single-centre CCO0-1: 100
Sardi et al.*® 2017 Retrospective 36 29 ULMS, 3 ESS, 3 AS, 1 22 doxo + cisplatin, 10 Median 16 (2—39) CCO0-1: 94 21 2.8 32 32 37
Other melphalan, rest cisplatin/
mitom C
multicentric
Hayes-Jordan 2018  Prospective 20 14 DSRCT, 2 RMS, 2 UPS, Cisplatin median 15 CCO0-1: 100 40 0 ND ND (83 at 58.4 for
etal’® 1 T. Granulosa, 1 Ewing 3 years) DSRCT
Sarcoma
Phase 2
Non-randomized
Karamveri 2019  Retrospective 20 5 DDLPS, 5 RMS, 4 LMS, 2 doxo + cisplatin Mean 6 (2—24) CCO: 86 20.7 0 ND 43 55
etal.’ WDLPS, 4 others
Single-centre
Spiliotis et al.*® 2021  Retrospective 21 7 LPS, 6 LMS, 4 RMS, 4 FS 11 mitomicin C median 10 (3—20) CCO: 52,4 14.3 4.7 ND ND 20,5
multicentric 7 doxo, 3 cisplatin CCO0-1: 90
Almasri etal.”® 2024  Retrospective 29 12 LPS, 7 LMS, 3 FS, 2 UPS,  Ifosfamide iv +HIPEC (24 median 6 (3—12) CCo: 51,7 31 0 ND (35 ND (73 NR
5 others doxo + cisplatin, 5 at 2 years)  at 2 years)
doxo + mitom C)
Single-centre CCO0-1: 68,9
Serie actual 2024  Retrospective 23 10 uterine (5 EES, 3 ULMS, 16 doxo-cisplatin, 4 doxo, 3 median 17 (3—36) CCO: 87 13 0 34 64 NR
2 NEW), 6 GIST, 5 visceral paclitaxel
non-GIST, 2 LPS
Single-centre CC0-1: 96

NR: not reached; ND: not determined; LMS: leiomyosarcoma; LPS: liposarcoma: DDLPS: dedifferentiated liposarcoma; WDLPS: Well-differentiated liposarcoma; FS: fibrosarcoma; DSRCT: desmoplastic
small round cell tumour; MPNST: malignant tumour of the peripheral nerve sheath; SFT: solitary fibrous tumour; GIST: gastrointestinal stromal tumour; RPS: retroperitoneal sarcoma; UPS:
undifferentiated pleomorphic sarcoma; ULMS: uterine leiomyosarcoma; UUS: undifferentiated uterine sarcoma; EES: endometrial stromal sarcoma; RMS: rhabdomyosarcoma; AS: angiosarcoma;
doxo: doxorubicin; mitom C: mitomycin C; MITOX: mitoxantrone; CDDP: cisplatin.

(0747

'dS3 ¥ID

cvy-cev:(8)z0TivC0C



CIR ESP. 2024;102(8):433-442

441

nectomy procedures. as reflected in the scientific litera-
ture.14’16’27’28

With regard to HIPEC, the most commonly used combina-
tion was doxorubicin + cisplatin, in line with the recent meta-
analysis by Wong and most of the studies published.’
However, the benefit of HIPEC is as yet unknown and we
cannot attribute a clear leading role to it. The washing of
disseminated cells by the surgeons themselves, during such
long surgeries, to prevent their implantation, as well as the
cytolytic action on the residual microscopic disease in those
cases with demonstrated chemosensitivity, could be its
benefits. However, in the absence of prospective randomised
studies, we cannot propose this as a standard of treatment.
This is even less so in patients with peritoneal gistosis
responding to TKIs (tyrosine kinase inhibitors, for whom the
administration of routine cytostatics may lack a rational basis.

Finally, a large percentage of patients in our series with
oncological treatment were observed prior to the radical
surgical procedure. It is essential that this decision and the
type of treatment given be argued out by an expert
multidisciplinary team, as recommended by the STS consen-
sus guidelines. In some cases, the lack of control response to
this previous treatment could even be a key factor in
determining the non-indication of these procedures.

In summary, the results of the series show selected
patients with peritoneal sarcomatosis who could receive
radical surgical treatment with high rates of complete
cytoreduction and low associated morbidity — always provided
this is performed in high-volume centres by experienced
surgeons and expert multidisciplinary teams. The histopat-
hological heterogeneity and small number of patients inclu-
ded in the series published make it difficult to discriminate the
histological subtypes that obtain the most benefit. However,
low histological grade seems to be a particularly favourable
prognostic factor for these surgical procedures, where we do
not know the true role of HIPEC, which is pending future
studies.

Funding

This work has not received any funding.

Conflict of interest

The authors declare no conflict of interest.

REFERENCES

1. Brennan MF, Singer S, Maki RG. Soft tissue sarcoma. In: De
Vita VT, Lawrence TS, Rosemberg SA, editors. Cancer:
principles and practice of oncology 8™ edition. New York:
Lippincott Williams and Wilkins; 2008; p. 1741.

2. Ray MD, Dhall K. Hyperthermic Intraperitoneal
Chemotherapy (HIPEC) in the management of peritoneal
surface malignancies - an evidence-based review. Curr Probl
Cancer. 2021;45:100737. http://dx.doi.org/10.1016/
j.currproblcancer.2021.100737.

10.

11.

12.

13.

14.

15.

. Sugarbaker PH. Peritonectomy procedures. Ann Surg.

1995;221:29-42. http://dx.doi.org/10.1097/00000658-
199501000-00004.

. Mufloz-Casares FC, Rufidn S, Rubio MJ, Lizarraga E, Diaz-

Iglesias C, Aranda E, et al. Treatment of peritoneal
carcinomatosis from ovarian cancer. Present, future
directions and proposals. Clin Transl Oncol. 2007;9:652-62.
http://dx.doi.org/10.1007/s12094-007-0118-0.

. Sugarbaker PH, Van der Speeten K. Surgical technology and

pharmacology of hyperthermic perioperative
chemotherapy. ] Gastrointest Oncol. 2016;7:29-44. http://
dx.doi.org/10.3978/j.issn.2078-6891.2015.105.

. Dindo D, Demartines N, Clavien PA. Classification of surgical

complications: a new proposal with evaluation in a cohort of
6336 patients and results of a survey. Ann Surg.
2004;240:205-13. http://dx.doi.org/10.1097/
01.s1a.0000133083.54934.ae.

. Manzanedo I, Pereira F, Cascales-Campos P, Munoz-Casares

C, Asensio E, Torres-Melero J, et al. Treatment of Peritoneal
Surface Malignancies by Cytoreductive Surgery (CRS) and
Hyperthermic Intraperitoneal Chemotherapy (HIPEC) in
Spain: results of the National Registry of the Spanish Group
of Peritoneal Oncologic Surgery (REGECOP). J Clin Med.
2023;12:3774. http://dx.doi.org/10.3390/jcm12113774.

. Randle RW, Swett KR, Shen P, Stewart JH, Levine EA,

Votanopoulos KI. Cytoreductive surgery with hyperthermic
intraperitoneal chemotherapy in peritoneal sarcomatosis.
Am Surg. 2013;79:620-4.

. Wong LCK, Li Z, Fan Q, Tan JW, Tan QX, Wong JSM, et al.

Cytoreductive surgery (CRS) with hyperthermic
intraperitoneal chemotherapy (HIPEC) in peritoneal
sarcomatosis-a systematic review and meta-analysis. Eur ]
Surg Oncol. 2022;48:640-8. http://dx.doi.org/10.1016/
1.€§s0.2021.10.013.

Berthet B, Sugarbaker TA, Chang D, Sugarbaker PH.
Quantitative methodologies for selection of patients with
recurrent abdominopelvic sarcoma for treatment. Eur J
Cancer. 1999;35:413-9. http://dx.doi.org/10.1016/s0959-
8049(98)00375-x.

Rossi CR, Deraco M, De Simone M, Mocellin S, Pilati P, Foletto
M, et al. Hyperthermic intraperitoneal intraoperative
chemotherapy after cytoreductive surgery for the treatment
of abdominal sarcomatosis: clinical outcome and prognostic
factors in 60 consecutive patients. Cancer. 2004;100:1943-50.
http://dx.doi.org/10.1002/cncr.20192.

Lim SJ, Cormier JN, Feig BW, Mansfield PF, Benjamin RS,
Griffin JR, et al. Toxicity and outcomes associated with
surgical cytoreduction and hyperthermic intraperitoneal
chemotherapy (HIPEC) for patients with sarcomatosis. Ann
Surg Oncol. 2007;14:2309-18. http://dx.doi.org/10.1245/
510434-007-9463-z.

Baratti D, Pennacchioli E, Kusamura S, Fiore M, Balestra MR,
Colombo C, et al. Peritoneal sarcomatosis: is there a subset
of patients who may benefit from cytoreductive surgery and
hyperthermic intraperitoneal chemotherapy? Ann Surg
Oncol. 2010;17:3220-8. http://dx.doi.org/10.1245/s10434-010-
1178-x.

Hayes-Jordan A, Green H, Lin H, Owusu-Agyemang P, Mejia
R, Okhuysen-Cawley R, et al. Cytosurgery and Hyperthermic
Intraperitoneal Chemotherapy (HIPEC) for children,
adolescents, and young adults: the first 50 cases. Ann Surg
Oncol. 2015;22:1726-32. http://dx.doi.org/10.1245/s10434-
014-4289-y.

Sardi A, Sipok A, Baratti D, Deraco M, Sugarbaker P, Salti G,
et al. Multi-institutional study of peritoneal sarcomatosis
from uterine sarcoma treated with cytoreductive surgery
and hyperthermic intraperitoneal chemotherapy. Eur J Surg
Oncol. 2017;43:2170-7. http://dx.doi.org/10.1016/
j.€js0.2017.08.011.



http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0005
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0005
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0005
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0005
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0005
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0005
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0005
http://dx.doi.org/10.1016/j.currproblcancer.2021.100737
http://dx.doi.org/10.1016/j.currproblcancer.2021.100737
http://dx.doi.org/10.1016/j.currproblcancer.2021.100737
http://dx.doi.org/10.1097/00000658-199501000-00004
http://dx.doi.org/10.1097/00000658-199501000-00004
http://dx.doi.org/10.1097/00000658-199501000-00004
http://dx.doi.org/10.1007/s12094-007-0118-0
http://dx.doi.org/10.1007/s12094-007-0118-0
http://dx.doi.org/10.3978/j.issn.2078-6891.2015.105
http://dx.doi.org/10.3978/j.issn.2078-6891.2015.105
http://dx.doi.org/10.3978/j.issn.2078-6891.2015.105
http://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
http://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
http://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
http://dx.doi.org/10.3390/jcm12113774
http://dx.doi.org/10.3390/jcm12113774
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0040
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0040
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0040
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0040
http://dx.doi.org/10.1016/j.ejso.2021.10.013
http://dx.doi.org/10.1016/j.ejso.2021.10.013
http://dx.doi.org/10.1016/j.ejso.2021.10.013
http://dx.doi.org/10.1016/s0959-8049(98)00375-x
http://dx.doi.org/10.1016/s0959-8049(98)00375-x
http://dx.doi.org/10.1016/s0959-8049(98)00375-x
http://dx.doi.org/10.1002/cncr.20192
http://dx.doi.org/10.1002/cncr.20192
http://dx.doi.org/10.1245/s10434-007-9463-z
http://dx.doi.org/10.1245/s10434-007-9463-z
http://dx.doi.org/10.1245/s10434-007-9463-z
http://dx.doi.org/10.1245/s10434-010-1178-x
http://dx.doi.org/10.1245/s10434-010-1178-x
http://dx.doi.org/10.1245/s10434-010-1178-x
http://dx.doi.org/10.1245/s10434-014-4289-y
http://dx.doi.org/10.1245/s10434-014-4289-y
http://dx.doi.org/10.1245/s10434-014-4289-y
http://dx.doi.org/10.1016/j.ejso.2017.08.011
http://dx.doi.org/10.1016/j.ejso.2017.08.011
http://dx.doi.org/10.1016/j.ejso.2017.08.011

442

CIR ESP. 2024;102(8):433-442

16.

17.

18.

19.

20.

21.

22.

Hayes-Jordan AA, Coakley BA, Green HL, Xiao L, Fournier KF,
Herzog CE, et al. Desmoplastic Small Round Cell Tumor
Treated with Cytoreductive Surgery and Hyperthermic
Intraperitoneal Chemotherapy: results of a Phase 2 trial.
Ann Surg Oncol. 2018;25:872-7. http://dx.doi.org/10.1245/
510434-018-6333-9.

Karamveri C, Pallas N, Kyziridis D, Hristakis C,
Kyriakopoulos V, Kalakonas A, et al. Cytoreductive surgery
in combination with HIPEC in the treatment of peritoneal
sarcomatosis. Indian J Surg Oncol. 2019;10:40-5. http://
dx.doi.org/10.1007/s13193-018-0782-2.

Spiliotis J, Kopanakis N, Prodromidou A, Raptis A, Farmakis
D, Efstathiou E. Peritoneal sarcomatosis: cytoreductive
surgery and hyperthermic intraperitoneal chemotherapy.
Surg Innov. 2021;28:394-5. http://dx.doi.org/10.1177/
1553350620958259.

Almasri MS, Hakeam HA, Alnajashi NS, Alzamil LA, Azzam
AZ, Amin TM. Cytoreductive Surgery with Bidirectional
Intraoperative Chemotherapy (BDIC) Using Intravenous
Ifosfamide Plus Hyperthermic Intraperitoneal
Chemotherapy (HIPEC) in Patients with Peritoneal
Sarcomatosis: a retrospective cohort study. Ann Surg Oncol.
2024;31:2368-77. http://dx.doi.org/10.1245/5s10434-023-
14786-5.

Alvarez Alvarez R, Manzano A, Agra Pujol C, Artigas
Raventés V, Correa R, Cruz Jurado J, et al. Updated Review
and Clinical Recommendations for the Diagnosis and
Treatment of Patients with Retroperitoneal Sarcoma by the
Spanish Sarcoma Research Group (GEIS). Cancers (Basel).
2023;15:3194. http://dx.doi.org/10.3390/cancers15123194.
Bryan ML, Fitzgerald NC, Levine EA, Shen P, Stewart JH,
Votanopoulos KI. Cytoreductive surgery with hyperthermic
intraperitoneal chemotherapy in sarcomatosis from
gastrointestinal stromal tumor. Am Surg. 2014;80:890-5.
Serrano C, Martin-Broto ], Asencio-Pascual JM, Lopez-
Guerrero JA, Rubié-Casadevall ], Bagué S, et al. 2023 GEIS
Guidelines for gastrointestinal stromal tumors. Ther Adv

23.

24.

25.

26.

27.

28.

Med Oncol. 2023;15. http://dx.doi.org/10.1177/
17588359231192388. 17588359231192388.

Casali PG, Blay JY, Abecassis N, Bajpai ], Bauer S, Biagini R,
et al. Gastrointestinal stromal tumours: ESMO-EURACAN-
GENTURIS Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Ann Oncol. 2022;33:20-33. http://
dx.doi.org/10.1016/j.annonc.2021.09.005.

Medina Ferndndez FJ, Muiioz-Casares FC, Arjona-Sanchez A,
Casado-Adam A, Rufidn Pefia S. Peritoneal gistosis: role of
cytoreductive surgery and perioperative intraperitoneal
chemotherapy. Cir Esp. 2014;92:289-90. http://dx.doi.org/
10.1016/j.ciresp.2013.01.014.

Diaz-Montes TP, El-Sharkawy F, Lynam S, Harper A, Sittig M,
MacDonald R, et al. Efficacy of hyperthermic intraperitoneal
chemotherapy and cytoreductive surgery in the treatment
of recurrent uterine sarcoma. Int ] Gynecol Cancer.
2018;28:1130-7. http://dx.doi.org/10.1097/
IGC.0000000000001289.

Pérez-Fidalgo JA, Ortega E, Ponce ], Redondo A, Sevilla I,
Valverde C, et al. Uterine Sarcomas: clinical practice
guidelines for diagnosis, treatment, and follow-up, by
Spanish group for research on sarcomas (GEIS). Ther Adv
Med Oncol. 2023;15. http://dx.doi.org/10.1177/
17588359231157645. 17588359231157645.

Garnier H, Murawski M, Jastrzebski T, Pawinska-
Wasikowska K, Balwierz W, Sinacka K, et al. Case report:
cytoreductive surgery and hyperthermic intraperitoneal
chemotherapy application in intraperitoneally
disseminated inflammatory myofibroblastic tumor and in
the youngest patient in the world: new indication and
modification of technique. Front Surg. 2021;8746700. http://
dx.doi.org/10.3389/fsurg.2021.746700.

Klingler F, Ashmawy H, Hdberle L, Esposito I, Schimmoller L,
Knoefel WT, et al. Treatment pathways and prognosis in
advanced sarcoma with peritoneal sarcomatosis. Cancers
(Basel). 2023;15:1340. http://dx.doi.org/10.3390/
cancers15041340.



http://dx.doi.org/10.1245/s10434-018-6333-9
http://dx.doi.org/10.1245/s10434-018-6333-9
http://dx.doi.org/10.1245/s10434-018-6333-9
http://dx.doi.org/10.1007/s13193-018-0782-2
http://dx.doi.org/10.1007/s13193-018-0782-2
http://dx.doi.org/10.1007/s13193-018-0782-2
http://dx.doi.org/10.1177/1553350620958259
http://dx.doi.org/10.1177/1553350620958259
http://dx.doi.org/10.1177/1553350620958259
http://dx.doi.org/10.1245/s10434-023-14786-5
http://dx.doi.org/10.1245/s10434-023-14786-5
http://dx.doi.org/10.1245/s10434-023-14786-5
http://dx.doi.org/10.3390/cancers15123194
http://dx.doi.org/10.3390/cancers15123194
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0105
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0105
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0105
http://refhub.elsevier.com/S2173-5077(24)00150-9/sbref0105
http://dx.doi.org/10.1177/17588359231192388
http://dx.doi.org/10.1177/17588359231192388
http://dx.doi.org/10.1177/17588359231192388
http://dx.doi.org/10.1016/j.annonc.2021.09.005
http://dx.doi.org/10.1016/j.annonc.2021.09.005
http://dx.doi.org/10.1016/j.annonc.2021.09.005
http://dx.doi.org/10.1016/j.ciresp.2013.01.014
http://dx.doi.org/10.1016/j.ciresp.2013.01.014
http://dx.doi.org/10.1016/j.ciresp.2013.01.014
http://dx.doi.org/10.1097/IGC.0000000000001289
http://dx.doi.org/10.1097/IGC.0000000000001289
http://dx.doi.org/10.1097/IGC.0000000000001289
http://dx.doi.org/10.1177/17588359231157645
http://dx.doi.org/10.1177/17588359231157645
http://dx.doi.org/10.1177/17588359231157645
http://dx.doi.org/10.3389/fsurg.2021.746700
http://dx.doi.org/10.3389/fsurg.2021.746700
http://dx.doi.org/10.3389/fsurg.2021.746700
http://dx.doi.org/10.3390/cancers15041340
http://dx.doi.org/10.3390/cancers15041340
http://dx.doi.org/10.3390/cancers15041340

	Radical cytoreductive surgery and hyperthermic intraperitoneal chemotherapy in the treatment of peritoneal sarcomatosis: R...
	Introduction
	Methods
	Patients and study design
	Inclusion and exclusion criteria
	Surgical procedure (CRS + HIPEC)
	Study variables
	Statistical analysis

	Results
	Descriptive analysis
	Survival analysis

	Discussion
	Funding
	Conflict of interest
	References


