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Abstract

Background: The peritoneal carcinomatosis (PC) due to gastrointestinal or gynecological cancer has increased its incidence.
It has a worse prognosis compared to other sites of metastasis. The peritoneal carcinomatosis index (PCI) establishes overall
survival in patients with gastrointestinal or gynecological tumors and carcinomatosis. Objective: To evaluate the relationship
of PCI to overall survival (OS) and recurrence-free survival (RFS) in patients treated with cytoreductive surgery (CRS) plus
hyperthermic intraperitoneal chemotherapy (HIPEC). Method: A descriptive, retrolective study of 80 charts of patients with CP
was conducted. We included patients with colon, ovarian, appendicular, pseudomyxoma and gastric tumors with CP treated
with CRS plus HIPEC. The OS and RFS were determined according to the type of adenocarcinoma and the degree of dif-
ferentiation. The OS and RFS were determined in months in patients with PCI > 15 PCI as well as in patients with PCl < 15
considering the tumor of origin. Results: Patients with ovarian tumors and pseudomyxoma with PCl < 15 presented
OS > 70 months, compared to patients with gastric tumors (4 months). Conclusions: The PCI and histology are predictors of
OS. Patients with ovarian tumors and PCI < 15 have higher OS, similar to pseudomyxomas. RFS was also higher in patients
with PCI < 15.
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Resumen

Antecedentes: La incidencia de carcinomatosis peritoneal (CP) secundaria a cancer gastrointestinal o ginecoldgico ha au-
mentado y tiene peor prondstico en comparacion con otros sitios de metdstasis. El indice de carcinomatosis peritoneal (ICP)
establece la supervivencia global en pacientes con tumores gastrointestinales o ginecoldgicos y carcinomatosis.
Objetivo: Evaluar la relacion del ICP con la supervivencia global (SG) y la supervivencia libre de recurrencia (SLR) en paci-
entes tratados con cirugia citorreductora (CCR) mas quimioterapia intraperitoneal e hipertemia (HIPEC). Método: Estudio
descriptivo, retrolectivo, de 80 expedientes de pacientes con CP. Se incluyeron tumores de colon, ovario, apendicular, pseu-
domixomas y gastricos con CP tratados con CRS + HIPEC. Se determinaron la SG y la SLR de acuerdo con el tipo de ad-
enocarcinoma y el grado de diferenciacion, en meses, en pacientes con ICP > 15 y con ICP < 15 considerando el tumor de origen.
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Resultados: Los pacientes con tumores de ovario y pseudomixoma con ICP < 15 tenian una SG > 70 meses, frente a 4
meses con tumores gastricos. Conclusiones: E/ ICP y la histologia son predictores de la SG. Las pacientes con tumores
ovdricos con ICP < 15 tienen mayor SG, igual que los pseudomixomas. La SLR fue mayor en los pacientes con ICP < 15.
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|ntroduction

The presence of peritoneal carcinomatosis (PC) due
to Gl and ovarian tumors has increased in recent
years. It represents advanced disease, has a grim
prognosis'?, and limited therapeutic options compared
to other sites of metastasis®*. PC mainly originates
from Gl, gynecological, and peritoneal tumors'2. The
presence of a tumor in the peritoneum is associated
with a poor prognosis, indicating advanced clinical
stage, disease progression, or recurrence of Gl or
gynecological tumors.

PC identified as locoregional tumor disease has led
to a modified approach, with patients undergoing radi-
cal cytoreductive surgery (CRS), along with hyperther-
mic intraperitoneal chemotherapy (HIPEC). CRS
removes macroscopic tumors, while HIPEC treats mi-
croscopic residual disease. These treatments are
complex and associated with high morbidity and mor-
tality rates.

In 1995, Sugarbaker et al.>¢ introduced the Perito-
neal Carcinomatosis Index (PCl), a scoring system
that quantifies PC to compare overall survival (OS)
and recurrence-free survival (RFS) across different
studies*”. PCI has prognostic relevance regardless of
the origin of PC8. Former studies have demonstrated
that patients with higher PCI have lower survival rates
and worse outcomes compared to those with PCls
< 1524910 Various PCI cut-off values have been de-
scribed, such as < 10°'"", < 112, and < 154 and they
are related to OS.

For a long time, CRS and HIPEC have been the
first-line therapy for PC, showing improved clinical
outcomes in selected patients compared to systemic
chemotherapy and cytoreductive surgery alone. Vari-
ous drugs have been used, being platinum and mito-
mycin C the most widely used. However, none of
these drugs has been established as the standard
treatment'2°, Patients who achieve RO cytoreduction
and PCI <15 tend to have better survival rates.

Other factors, in addition to the presence of PC, af-
fect survival in patients with Gl tract cancer, including
high PCI, the presence of signet ring cells, the muci-
nous component®, a low Eastern Cooperative

Oncology Group (ECOG) score', postoperative com-
plications', the presence of comorbidity, poor nutri-
tional status, high body mass index, and metastatic
disease outside the peritoneum’.

Method

This was a descriptive, retrospective, case-series
study that reviewed a total of 80 health records from
patients with PC from February 2008 through August
2020 at the Department of Gastro-Surgery of Insti-
tuto Nacional de Cancerologia, Mexico City,
Mexico.

The study aimed to evaluate the PCI and its rela-
tionship with OS in patients who underwent combined
CRS and HIPEC for PC at a referral center in
Mexico.

The study included 80 patients of both sexes aged
18 to 75 years with resectable peritoneal disease.
Patients with extraperitoneal disease or renal or car-
diac comorbidities were excluded. Diagnoses included
colon, ovarian, appendix, gastric adenocarcinomas,
and pseudomyxomas with PC treated with CRS and
HIPEC. Patients who achieved RO cytoreduction with
PCIl < 15 were considered.

OS and RFS were determined based on the histo-
logical type (moderately differentiated adenocarcino-
ma, mucinous type, and well-differentiated
adenocarcinoma). PCI, OS, and RFS were evaluated,
and PCl was determined according to Sugarbaker’s
classification.

OS was calculated from the first surgery plus HIPEC
until the patient’s death or the last health record avail-
able, recorded in months. RFS was also recorded in
months and represented the time until disease recur-
rence was first reported. Information was obtained
from the follow-up data from the Department of Gas-
tro-Surgery database.

Results
Sixty-three out of the 80 patients from the study

(78.75%) were men, and the mean age was 52 years
(range, 20-78 years). The mean PCl score was 7
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points (range, 0-32); the mean OS, 39.59 months; and
the mean RFS, 39.22 months.

Out of the 80 patients studied, 36% had colorectal
origin, 34% ovarian origin, 14% appendicular origin,
8% pseudomyxoma origin, and the rest had gastric
origin (Table 1).

Regarding the histological type, 48% were moder-
ately differentiated adenocarcinomas, 28% mucinous
adenocarcinomas, and 24% well-differentiated adeno-
carcinomas (Table 2).

A comparison of the OS was made based on the
different histological types. This comparison revealed
an OS of 35.17 months for mucinous adenocarcinoma,
30.86 months for well-differentiated adenocarcinoma,
and a lower OS in patients with moderately differenti-
ated adenocarcinoma (Table 3). Appendiceal tumors
had a better survival rate (63.3 months [range, 3 to
108 months]).

The highest RFS was reported for tumors of appen-
dicular origin and pseudomyxomas (in both cases
> 50 months). Gastric adenocarcinomas had the worst
RFS of all (4 months [Table 4]).

To compare OS based on PCl, patients were divided
into 2 groups: PCl < 15 and PCI > 15; the OS was
42.6 months and 13.7 months, respectively.

For appendicular tumors, the OS with PCI < 15 was
65.36 months, and with PCI > 15, 41 months.

There were no patients with pseudomyxoma and
gastric cancer with PCI > 15. With PCI < 15, the OS
for pseudomyxoma was 75.8 months, and for gastric
cancer, 4 months. In patients with colorectal cancer
and PCI < 15, the OS was 28.13 months, and with
PCI > 15, 10.1 months. It is in ovarian cancer, where
the largest difference was seen, with an OS of
8 months in patients with PCI > 15 and 70 months in
those with PCI < 15 (Table 5). Patients who achieved
complete cytoreduction (R0) had PCI < 15, while
those who did not achieve complete cytoreduction
(R1) had PCI > 15.

The mean OS for appendicular tumors was
65.3 months, 53 months for ovarian cancer,
51.4 months for pseudomyxoma, 24.4 months for
colorectal cancer, and 4 months for gastric cancer
(the worst OS).

Regarding RFS, the group of appendicular origin
had the highest mean (39.2 months), while for pseu-
domyxoma, the mean RFS was 36.8 months,
18.1 months for colorectal cancer, 10.8 months for
ovarian cancer, again, gastric cancer showing the low-
est RFS of all at 3.8 months.

Table 1. Overall characteristics of the population (n = 80)

Characteristics

Age in years, mean (range) 52 (18-75)
Male, n (%) 17 (21.25)
Female, n (%) 63 (78.75)
Oncological origin
Appendix, n (%) 11(14)
Pseudomyxoma, n (%) 8(10)
Ovarian, n (%) 27 (34)
Colorectal, n (%) 29 (36)
Stomach, n (%) 5 (6)
Table 2. Histopathological characteristics (n = 80)
Characteristics
Histopathological type
Well-differentiated adenocarcinoma, n (%) 23 (24%)
Moderately differentiated adenocarcinoma, n (%) 38 (48%)
Mucinous, n (%) 19 (28%)
Survival by histopathological type
Well-differentiated adenocarcinoma, months 30.86
Moderately differentiated adenocarcinoma, months 19.57
Mucinous, months 35.17

Table 3. Mean overall survival by oncological origin (n = 80)

Oncological origin Overall Survival, months (mean/range)

Appendicular 63.3 (3-108)
Pseudomyxoma 51.4 (7-107)
Ovarian 53 (4-125)
Colorectal 24.4(0.109)
Gastric 4 (2-6)
Discussion

PC is a prognostic factor for survival in patients with
some type of digestive or gynecological cancer. CRS
+ HIPEC increase the survival of patients with PC,
regardless of its origin®.

Both RFS and OS were higher with PCI < 15, which
is consistent with the medical literature available
worldwide.

PCI serves as a long-term survival predictor, re-
gardless of cancer type”®. Several studies have shown
that a higher PCl is associated with worse long-term
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Table 4. Mean recurrence-free survival by oncological origin
(n=80)

Oncological Origin  Recurrence-free survival, months Mean

(range)
Appendix 39.2 (1-107)
Pseudomyxoma 36.8 (7-101)
Ovarian 10.8 (1-35)
Colorectal 18.1 (0-109)
Stomach 3.8 (1-6)

Table 5. Overall survival based on the Peritoneal Carcinomatosis
Index (n = 80)

Oncological Origin Overall Survival, months Mean

Appendicular
> 15 points 41
< 15 points 65.36
Pseudomyxoma
> 15 points NA
< 15 points 75.8
Ovarian
> 15 points 8
< 15 points 70
Colorectal
> 15 points 10.1
< 15 points 28
Stomach
> 15 points NA
< 15 points 4

NA: not applicable.

prognosis. In our study, the PCI cut-off value with the
highest OS was < 154791113,

Gastric adenocarcinoma had shorter OS and RFS.
The presence of peritoneal carcinomatosis is associ-
ated with a poor prognosis.

The data reported in our study is consistent with
what has been reported in the medical literature. In
the studies conducted by Hotopp'4, and Desiderio
et al.’®, the OS of patients with PC of gastric origin
was 4 months, as it was the case with our study.

For patients with PC and PCI < 15, both the OS and
RFS were higher. In these cases, patients underwent
RO cytoreduction. In our review, patients with colorectal
tumors and PCI < 15 had an OS of 28.13 months (with
PCI > 15, the OS was 10.1 months). For the entire group
of patients with colorectal cancer, the RFS was
18.03 months. In Faron et al.’s study'2with a PCI cut-off

value > 11, the OS was 41 months and RFS, 17.7 months,
which is similar to the data reported in our study.

In the case of ovarian origin, Tentes et al.'® con-
firmed an OS of 80.2 months for patients
with PCI < 10 (70 months in our study), whereas for
the group with PCl > 10, they reported an OS of
38.8 months (ours was only 8 months); this difference
may be attributed to the different PCI cut-off value. In
the study conducted by Spiliotis'” involving 2 groups,
group A included 60 patients treated with
CRS + HIPEC + systemic chemotherapy, while
group B included 60 patients treated only with CRS +
systemic chemotherapy. The mean survival of group A
was 26.7 months compared to 13.4 months from
group B.

Patients with a PCI < 15 also appeared to have a
longer OS, which confirms that survival is higher sur-
vival with lower PCI, as mentioned by Diaz-Gil et al.'8,
who noted an inversely proportional relationship be-
tween PCI and OS.

Conclusions

PC is a predictor of OS in patients, regardless of its
origin. PCI has an inversely proportional relationship
with OS and RFS in all patients with PC due to diges-
tive or ovarian cancer.
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