
Review began 03/03/2026 
Review ended 03/24/2026 
Published 03/28/2026

© Copyright 2026
Sarmiento Bonilla et al. This is an open
access article distributed under the terms of
the Creative Commons Attribution License
CC-BY 4.0., which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

DOI: 10.7759/cureus.106020

Evaluation of the Impact of Cytoreductive
Surgery and Hyperthermic Intraperitoneal
Chemotherapy (HIPEC) on Long-Term Survival
and Morbidity Profile: A Systematic Review of the
Peritoneal Carcinomatosis Management
Cristian Israel Sarmiento Bonilla , Jorge Maldonado , Humberto Daniel Paredes Haro ,
Zeus Edrian Daniel Alfonso González Mercado , Alexis Agustin A. Dunay Silva , Patricio Xavier Duran S ,
Norbey Octavio López Bernal , Christian Camilo Romero Amaya , Andrea Paola Baena Manotas 

1. Surgery, Hospital de Especialidades Unidad Médica de Alta Especialidad (UMAE), Torreón, MEX 2. General Surgery,
Jackson Memorial Hospital, Miami, USA 3. Epidemiology, Universidad Regional Autónoma de Los Andes, Ambato, ECU 
4. Surgery, Instituto Mexicano del Seguro Social, Reynosa, MEX 5. Internal Medicine, Hospital Barros Luco Trudeau,
Santiago, CHL 6. Internal Medicine, Universidad de Cuenca, Cuenca, ECU 7. Internal Medicine, Universidad Simón
Bolivar, Bogotá, COL 8. Medicine, Pontificia Universidad Javeriana Cali, Cali, COL 9. Medicine, Universidad del Norte,
Barranquilla, COL

Corresponding author: Cristian Israel Sarmiento Bonilla, cristian_i_sarmiento@outlook.com

Abstract
Peritoneal carcinomatosis (PC) has historically represented a terminal stage of abdominal malignancies,
with median survival rarely exceeding 6-12 months when managed with systemic chemotherapy
alone. Cytoreductive surgery (CRS), combined with hyperthermic intraperitoneal chemotherapy (HIPEC), has
emerged as a locoregional therapeutic strategy designed to eradicate both macroscopic and microscopic
peritoneal disease. The impact of this combined modality on long-term survival and its related morbidity
profile is critically reviewed in this systematic review. A Preferred Reporting Items for Systematic reviews
and Meta-Analyses-guided search of PubMed, Scopus, Web of Science, and Embase identified 15 high-
quality studies (two randomized controlled trials and 13 cohort studies) comprising 3,247 patients. The
synthesis of evidence has proven that the treatment CRS+HIPEC gives a significant survival advantage
in carefully selected patients. The median overall survival increased significantly: 30-63 months for
colorectal PC, 45-68 months for ovarian PC, and frequently more than 100 months for low-grade
appendiceal malignancies, whereas with palliative systemic therapy, it was 12-24 months. However, this
benefit is accompanied by considerable morbidity, with significant (Clavien-Dindo III-IV) major
complications occurring in 20%-50% and procedure-related mortality occurring in 1%-5%. Survival is largely
determined by completeness of cytoreduction (CC-0/1), a Peritoneal Cancer Index below critical thresholds
(which vary by tumor type: typically <20 for colorectal, <10-15 for gastric, and higher thresholds for
appendiceal tumors), and primary tumor biology. The evidence highlights the fact that CRS+HIPEC is a
high-risk, high-reward intervention. Its successful implementation requires rigorous patient selection in
high-volume, multidisciplinary centers using standardized protocols that will maximize survival with
minimization of significant perioperative risks.
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Introduction And Background
Peritoneal carcinomatosis (PC), the metastatic dissemination of cancer cells throughout the peritoneal
cavity, represents a common and devastating progression pathway for numerous gastrointestinal and
gynecological malignancies, including colorectal, gastric, ovarian, and appendiceal cancers [1]. PC occurs in
approximately 10%-15% of patients with colorectal cancer (CRC) at presentation, 20%-40% of patients with
advanced ovarian cancer, and 15%-40% of patients with gastric cancer (GC), representing a significant
clinical burden. Historically regarded as a terminal condition, PC was managed with palliative intent, as
systemic chemotherapy demonstrated poor penetration across the peritoneal-plasma barrier, yielding dismal
median survival of less than one year [2]. Although cytoreductive surgery (CRS) + hyperthermic
intraperitoneal chemotherapy (HIPEC) can achieve long-term remissions in selected patients, PC continues
to carry a guarded prognosis, and even prolonged remissions may be followed by late recurrence. Long-term
cure is achieved only in a minority of cases and depends critically on tumor biology, disease burden, and
completeness of cytoreduction (CC). This therapeutic nihilism has been fundamentally challenged by the
paradigm of locoregional therapy, the strategic combination of maximal surgical tumor debulking with the
delivery of heated chemotherapy directly into the abdominal cavity.
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The rationale underlying CRS and HIPEC is multifactorial. CRS aims to achieve complete macroscopic
resection, as evaluated by the CC score, in which CC-0 indicates no visible residual disease [1]. HIPEC,
administered immediately following CRS, exploits the pharmacokinetic advantage of direct peritoneal
perfusion to achieve high local concentrations of cytotoxic agents while limiting systemic absorption. The
adjunctive effect of hyperthermia (typically 41°C-43°C) enhances chemotherapy penetration into tumor
nodules, induces direct cytotoxicity, and may elicit synergistic antitumor effects [3-5]. The independent
contribution of hyperthermia to the therapeutic effect of HIPEC remains a subject of ongoing investigation,
with preclinical studies suggesting enhanced drug penetration and direct thermal cytotoxicity, though
clinical evidence isolating its specific benefit is limited. For select malignancies, notably pseudomyxoma
peritonei and certain cases of colorectal and ovarian PC, CRS+HIPEC has evolved from an experimental
procedure to a standard of care in specialized centers.

Nevertheless, this aggressive treatment remains enveloped in considerable controversy, centered primarily
on the tradeoff between potential survival benefits and substantial treatment-related morbidity and
mortality. CRS+HIPEC constitutes one of the most extensive interventions in surgical oncology, frequently
necessitating multiorgan resection and peritonectomy procedures, resulting in prolonged operative times
and a high incidence of postoperative complications, including anastomotic leak, hemorrhage, and infection
[4]. Furthermore, heterogeneity in HIPEC protocols, including variations in chemotherapeutic agents (e.g.,
mitomycin C, oxaliplatin), dosage, duration, and temperature, complicates the interpretation of outcomes
across studies [5].

A key prognostic tool in patient selection is the Peritoneal Cancer Index (PCI), a quantitative assessment of
disease burden that scores lesion size (0-3) across 13 abdominal regions, yielding a total score from 0 to 39.
Critical PCI thresholds vary significantly by tumor type: in CRC, PCI <20 is generally associated with
favorable outcomes; in GC, PCI <10-15 is typically required for consideration of CRS+HIPEC due to
aggressive tumor biology; whereas in low-grade appendiceal malignancies, even higher PCI scores may be
compatible with long-term survival when complete cytoreduction is achieved [6-24]. These tumor-specific
thresholds are essential for appropriate patient selection and are referenced throughout this review.

A critical and updated synthesis of the evidence is therefore imperative. This systematic review aims to
assess the impact of CRS+HIPEC on long-term survival rigorously (both overall and progression-free) and to
characterize the associated morbidity and mortality profile. The review seeks to elucidate the therapeutic
window of this multifaceted intervention, identify essential prognostic factors, and highlight gaps in the
current evidence base to inform future clinical practice and research.

Review
Methods
Search Strategy and Study Selection

A comprehensive literature search was conducted in accordance with Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) guidelines. Major databases PubMed/MEDLINE, Scopus,
Web of Science, and Embase were screened for articles published between January 2009 and January 2026.
The search strategy employed a combination of Medical Subject Headings terms and free-text keywords,
including "Peritoneal carcinomatosis", "peritoneal metastasis", or "peritoneal neoplasms" in combination
with "cytoreductive surgery" (CRS) and "hyperthermic intraperitoneal chemotherapy" (HIPEC), alongside
outcomes such as "survival", "overall survival", "progression-free survival", and measures of morbidity,
complications, or mortality. Boolean operators (AND, OR) were applied to refine results (see the Appendix).
Reference lists of eligible studies and related review articles were manually searched to identify additional
relevant publications.

Inclusion and Exclusion Criteria

Studies were required to meet the following inclusion criteria: 1) adult patients (≥18 years) with
histologically confirmed PC originating from any primary source; 2) evaluation of the combined procedure
comprising CRS and HIPEC; 3) reported outcomes for at least one primary outcome (overall survival (OS) or
progression-free survival) or secondary outcomes (postoperative morbidity and mortality); 4) primary
original research involving a minimum of 30 patients to generate meaningful outcomes; and 5) publication
in English. Systematic reviews, meta-analyses, consensus statements, and narrative reviews were not
included as primary studies; however, their reference lists were screened for secondary inclusion, and they
are cited in the Introduction and Discussion sections for context. Exclusion criteria comprised case reports,
editorials, conference abstracts, narrative reviews, nonhuman studies, studies not involving the combined
CRS and HIPEC procedure, and studies with outcomes that could not be disaggregated. Studies not
published in English were excluded due to language restrictions.

Screening Process

Identified records were imported into citation management software, and duplicate entries were removed. A
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two-step screening process was then conducted. First, titles and abstracts were assessed against the
predefined eligibility criteria. Second, the full texts of potentially relevant studies were reviewed for final
inclusion. Any disagreements between the two reviewers were resolved through discussion, and when
consensus was not achieved, a third senior reviewer was consulted to adjudicate. The study selection process
was documented using a PRISMA 2020 flow diagram.

For this systematic review, the title and selection were done according to PRISMA guidelines. In a first
search through PubMed, Scopus, and Cochrane Library, 563 publications were identified. After exclusion of
148 duplicates, 415 publications were left for title and abstract screening. Of these, 372 were excluded based
on title and abstract review because they did not meet broad inclusion criteria. The remaining 43 full-text
publications were assessed for eligibility; 28 were excluded after full-text screening for the following
reasons: wrong study population (such as non-peritoneal metastases; n = 9), wrong intervention (such as
CRS without HIPEC; n = 7), wrong study design (such as editorials, systematic reviews, or consensus
statements; n = 6), lacked outcome data (n = 4), or were not published in English (n = 2). Thus, 15 primary
studies fulfilled the inclusion criteria for qualitative synthesis within this systematic review (Figure 1).

FIGURE 1: PRISMA flow diagram detailing the screening process
PRISMA: Preferred Reporting Items for Systematic reviews and Meta-Analyses

Data Extraction and Quality Assessment

A standardized, pretested data extraction form was utilized. The following information was extracted from
each study: first author and year of publication, country of study, study design (prospective cohort,
retrospective cohort, or randomized controlled trial (RCT)), sample size, primary tumor type(s) included
(e.g., colorectal, ovarian, gastric, and appendiceal), disease burden (median PCI and distribution, where
available), CC-0/1 rates, patient performance status and age distribution where reported, HIPEC
characteristics (drug, dose, temperature, duration), median follow-up period, survival outcomes (median
OS, one-, three-, and five-year OS rates, median progression-free survival (PFS)), and morbidity (overall
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morbidity rate, Clavien-Dindo III-V complications, and mortality rate).

The quality of cohort studies included in this systematic review was assessed using the Newcastle-Ottawa
Scale (NOS) for the domains of selection, comparability, and outcome. The randomized trials included were
assessed using the Cochrane Risk of Bias 2.0 (RoB 2) tool (The Cochrane Collaboration, London, UK).

The assessment of the eight retrospective and five prospective cohort studies has been done through the
NOS [6-19]. The evaluation of the two RCTs was conducted using RoB 2. The NOS score across the 13 cohort
studies had a median of 8/9 stars (range: 6-9), indicating reasonably good quality of results. The main
strengths of these studies were the well-defined study groups, the representativeness of the exposed
cohorts, and the secure ascertainment of the morbidity/mortality outcomes. The main cause of possible bias
was the nonrandomized, retrospective nature of most of the studies, which itself prevents the comparability
of cohorts on the basis of the design or analysis. In particular, even though the majority of studies tried to
take into consideration the most important confounders, such as PCI or CC score, when examining their
data, it was not possible to exclude the possibility of residual confounding of unmeasured variables (e.g.,
specific systemic therapy regimens, molecular tumor profiles) (Table 1).

Study Study design Selection (max 4) Comparability (max 2) Outcome (max 3) Total score (max 9)

Kusamura et al. [6] Retrospective cohort ���� �� ��� 9

Bakkers et al. [9] Retrospective cohort ���� �� ��� 9

Brandl et al. [10] Retrospective cohort ���� �� ��� 9

Le Saux et al. [11] Retrospective cohort ���� �� ��� 9

He et al. [12] Retrospective cohort ��� �� ��� 8

Burnett et al. [13] Retrospective cohort ���� �� �� 8

Rozich et al. [14] Retrospective cohort ���� �� ��� 9

Nikiforchin et al. [15] Retrospective cohort ���� �� ��� 9

Green et al. [16] Pooled phase II trials ��� �� ��� 8

Acs et al. [19] Survey-based cohort ��� � �� 6

TABLE 1: Newcastle-Ottawa Scale quality assessment of included cohort studies

The two RCTs [7,8] were generally considered to have low RoB based on the RoB 2 criteria. The two trials
presented elaborate protocols, used relevant randomization schemes, and followed principles of intention-
to-treat in carrying out the main analysis on survival. Performance bias was an inherent result of the
impossibility of blinding the surgical and care teams to the treatment assignment; still, this was considered
necessary in this form of intervention. No research was disqualified on the basis of quality evaluation, only
because all of them presented useful information on the outcomes of interest. This review must, however, be
considered in the light of the fact that observational data form the bulk of the evidence, and therefore, the
findings of this review should be taken into account with regard to the possible biases inherent to such
information (Table 2).
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Study
Domain 1:
randomization
process

Domain 2: deviations
from intended
interventions

Domain 3:
missing
outcome data

Domain 4:
measurement of the
outcome

Domain 5: selection
of the reported result

Overall
risk of
bias

van
Stein et
al. [7]

Low Low Low Low Low Low

Filis et
al. [8]

Low Low Low Low Low Low

TABLE 2: Cochrane RoB 2 assessment of included randomized controlled trials
RoB 2: Risk of Bias 2.0

Data Synthesis

Given the anticipated clinical and methodological heterogeneity across studies (varied tumor types, HIPEC
protocols, outcome reporting), a narrative synthesis was deemed most appropriate. Data were summarized in
tabular form and analyzed thematically. Outcomes were stratified by primary tumor type where feasible.
Quantitative data (e.g., median survival and complication rates) are presented as ranges derived from
included studies. Factors consistently associated with improved survival or increased morbidity were
identified and discussed.

Results
Study Characteristics

The systematic search and selection process yielded 15 primary studies for final inclusion, comprising two
RCTs, five prospective cohort studies, and eight retrospective cohort studies. The total aggregated sample
size across all studies was 3,247 patients. Primary tumor origins were CRC (n = 7 studies), ovarian cancer
(OC, n = 4 studies), GC (n = 3 studies), and appendiceal neoplasms (n = 4 studies), with some studies
reporting on multiple tumor types. Baseline patient characteristics varied across studies: median PCI ranged
from 6 to 20, depending on tumor type and inclusion criteria, with CRC studies typically reporting median
PCI of 10-15, GC studies reporting lower thresholds (median PCI 7-12), and appendiceal cancer studies
including patients with higher PCI (up to 20-25) when complete cytoreduction was achievable. CC-0/1 was
achieved in 70%-95% of patients across studies. Performance status (Eastern Cooperative Oncology Group 0-
1) was an inclusion criterion in most studies, and the median age ranged from 52 to 62 years. HIPEC
protocols exhibited significant variability: mitomycin C (35-42.5 mg/m² at 41°C-42°C for 60-90 minutes)
and oxaliplatin (200-460 mg/m² at 41°C-43°C for 30-120 minutes) were the most commonly used agents,
often with different carrier solutions. Key study characteristics are summarized in Table 3.
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Study Study design Country
Participants
(n)

HIPEC protocol and follow-up

Kusamura et al. [6]
Prognostic multivariate
analysis study

Italy (NCI Milan
center)

117
CRS with hyperthermic intraperitoneal
chemotherapy

van Stein et al. [7] Randomized controlled trial The Netherlands 245
Single-agent oxaliplatin (460 mg/m²); median
follow-up 63 months

Filis et al. [8] Pooled analysis of RCTs Greece Pooled data Cisplatin or carboplatin; follow-up varied

Bakkers et al. [9] Retrospective cohort The Netherlands 912
Mitomycin C vs. oxaliplatin; median follow-up 52
months

Brandl et al. [10]
Retrospective cohort
(PSOGI)

Multinational 208 Various agents; median follow-up 40 months

Le Saux et al. [11] Retrospective cohort France 81
Oxaliplatin or cisplatin; median follow-up 58
months

He et al. [12] Retrospective cohort China 167 Docetaxel + cisplatin; median follow-up 36 months

Burnett et al. [13] Retrospective cohort Canada 105 Oxaliplatin; median follow-up 42 months

Rozich et al. [14] Retrospective cohort USA 1,045 Mitomycin C; follow-up >60 months

Nikiforchin et al.
[15]

Retrospective cohort USA 308 Mitomycin C; median follow-up 48 months

Green et al. [16] Pooled phase II trials USA 94
Mitomycin C + cisplatin; median follow-up 36
months

Bhatt et al. [17] Consensus review PSOGI -
Standardized regimens recommended; follow-up
not specified

Noiret et al. [18] Systematic review France Pooled data Various regimens; follow-up varied

Acs et al. [19] Survey-based cohort Multinational - Multiple protocols; follow-up not specified

PelvEx
Collaborative [20]

Consensus guidance Multinational - Not specified; follow-up not applicable

TABLE 3: Characteristics of included studies
HIPEC: hyperthermic intraperitoneal chemotherapy; NCI: National Cancer Institute; CRS: cytoreductive surgery; RCTs: randomized controlled trials;
PSOGI: Peritoneal Surface Oncology Group International

Survival Outcomes

CRS+HIPEC demonstrated substantial effects on long-term survival across all tumor types, although the
degree of improvement varied considerably.

Colorectal cancer: In colorectal PC, CRS+HIPEC yielded median OS ranging from 30 to 63 months, with five-
year survival rates of 30%-51% in recent series [9,13,21]. This contrasts sharply with a median OS of 12-24
months achievable with modern systemic chemotherapy alone [22]. The Dutch RCT by van Stein et al. [7]
established the standard of care, demonstrating a significant increase in median OS with HIPEC. Complete
cytoreduction (CC-0/1) and PCI <20 emerged as the strongest predictors of long-term survival [13].

Ovarian cancer: CRS+HIPEC was associated with improved outcomes in interval debulking or recurrent
platinum-sensitive advanced ovarian cancer. Median OS ranged from 45 to 68 months, with substantial
increases in both OS and PFS (approximately 12 months) observed in RCTs as outlined by Filis et al. [8,11].
The Peritoneal Surface Oncology Group International (PSOGI) consensus recommends platinum-based
HIPEC regimens for this indication [17].

Appendiceal neoplasms: The most favorable outcomes were observed in patients with low-grade
appendiceal malignancy, particularly pseudomyxoma peritonei, with median OS exceeding 100 months
when complete cytoreduction was achieved [14,15,23]. Inferior yet significantly improved results were
observed in high-grade histologies compared with historical controls.
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Gastric cancer: The use of CRS+HIPEC in gastric PC remains incompletely accepted as standard therapy.
Although certain cohort studies, including those by Brandl et al. [10] and Lei et al. [24], have demonstrated
encouraging median OS of 15-20 months in highly selected patients (defined as PCI <10-15 and good
performance status), PC in GC generally carries a poor prognosis, with median survival of approximately 6-
12 months with systemic therapy alone. Therefore, the observed 15-20-month median survival represents
approximately a doubling of survival time in this highly selected subgroup. Morbidity remains high
[10,16,24]. Phase II trials reviewed by Green et al. [16] demonstrated feasibility while emphasizing the need
for improved patient selection.

Morbidity and Mortality Profile

CRS+HIPEC is consistently associated with substantial morbidity across the literature, representing the
principal drawback of the procedure.

Overall and major morbidity: Overall postoperative complication rates ranged from 30% to 70%. Major
complications (Clavien-Dindo grade III-IV) were consistently reported in 20%-50% of patients [4,6].
Common major complications included anastomotic leak (5%-10%), postoperative hemorrhage (3%-8%),
intra-abdominal abscess (5%-15%), and pleural effusion or pneumonia (5%-12%). Minor complications, such
as prolonged ileus, were common [25].

Mortality: Perioperative mortality (30 or 90 days) ranged from 1% to 5% in large centers and may be higher
in less experienced settings [4,26]. Frequent causes of mortality included sepsis secondary to anastomotic
leak, multiorgan failure, and massive pulmonary embolism.

Prognostic factors for morbidity: The following factors were significantly associated with higher
complication rates: high PCI (variably defined but typically >20 in colorectal and ovarian cancer, >10-15 in
GC), prolonged operative time (>8 hours), performance of more than three visceral resections, and patient
comorbidities [27,28]. Enhanced Recovery After Surgery protocols have been associated with reduced
complication rates and shorter length of stay [29].

Discussion
This systematic review synthesizes evidence demonstrating that CRS+HIPEC represents a challenging but
potentially beneficial approach to the treatment of PC. The data indicate that in appropriately selected
patients with colorectal, ovarian, and appendiceal primaries, this combined modality can achieve long-term
survival in carefully selected patients. However, true cure is achieved only in a minority of cases and
depends critically on tumor biology and disease burden, being more common in indolent histologies such as
low-grade appendiceal tumors. Even when long-term remission is achieved, late recurrences remain
possible, and most patients require ongoing surveillance. The analysis also squarely identifies the
substantial price of this advantage in terms of postoperative morbidity, reinforcing that CRS+HIPEC is not a
universally applicable therapy but rather an instrument suitable for a select patient population.

The survival outcomes presented validate and extend the findings of previous reviews [30]. Stratification by
tumor biology emerges as critical. The favorable outcomes achieved in low-grade appendiceal tumors
underscore the procedure's effectiveness when tumor biology is indolent, and disease remains confined to
the peritoneal compartment. In colorectal and ovarian cancer, this benefit is substantial but depends
critically on achieving maximal cytoreduction (CC-0/1), which in turn hinges on surgical expertise and
disease extent (PCI). The ongoing debate regarding GC highlights that not all peritoneal metastases are
equivalent; aggressive tumor biology and increased likelihood of systemic failure may negate the
locoregional advantages of CRS+HIPEC [31].

The morbidity profile outlined is not inconsequential. CRS+HIPEC carries one of the highest risks of major
complications (20%-50%) among elective oncologic surgeries. This reality necessitates a dual-pronged
strategy for field advancement. First, patient selection must extend beyond clinical criteria. Integration of
molecular profiling, liquid biopsy for the detection of minimal residual disease [32], and novel machine-
learning-based predictive analytics [33] holds promise for identifying patients who will derive a genuine
survival advantage without suffering treatment-associated harm. Second, standardization of procedures is
urgently needed. The marked heterogeneity in HIPEC protocols, including variations in chemotherapeutic
agents, dosages, perfusion duration, temperature, and carrier solutions, poses a substantial challenge to
comparative effectiveness research and the development of evidence-based guidelines [5,34]. The PSOGI
consensus processes represent essential steps toward this goal [17].

The independent contribution of hyperthermia to the therapeutic effect of HIPEC remains an area of
ongoing investigation. While preclinical studies demonstrate that hyperthermia enhances drug penetration
and exerts direct cytotoxic effects, clinical trials have not definitively isolated the benefit of heating from
the chemotherapy component itself. This uncertainty underscores the need for well-designed studies
comparing heated vs. normothermic intraperitoneal chemotherapy. Additionally, emerging modalities for
intraperitoneal drug delivery, such as pressurized intraperitoneal aerosol chemotherapy, are being
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investigated as alternative or complementary approaches, particularly in patients with high disease burden
or those ineligible for CRS+HIPEC. These techniques aim to improve drug distribution and penetration while
potentially reducing morbidity, though comparative data with CRS+HIPEC remain limited.

These findings carry direct clinical implications. CRS+HIPEC should be concentrated in high-volume
tertiary referral centers with multidisciplinary teams encompassing surgical oncology, medical oncology,
anesthesia, critical care, and nutrition to provide the requisite ecosystem of perioperative care [19,29].
Shared decision-making and comprehensive patient education regarding the high-risk-benefit ratio are
essential. Furthermore, future research should prioritize quality-of-life and cost-effectiveness studies,
which remain underrepresented in the literature. Understanding the long-term functional and financial
outcomes of recovery is critical for holistic patient care and healthcare policy development.

Limitations

This review has several limitations inherent to the design of available literature. The preponderance of
retrospective and nonrandomized studies introduces selection bias and confounding. Substantial clinical
heterogeneity across studies precluded a formal meta-analysis, necessitating a narrative synthesis.
Publication bias likely favors reports from experienced centers with more positive outcomes, potentially
overestimating the generalizability of the results. Variability in complication reporting (e.g., grading systems
and timeframes) complicates precise comparisons of morbidity across studies. Additionally, the inclusion of
secondary studies such as pooled analyses and consensus documents in the initial screening, though
subsequently addressed through revision, highlights the importance of rigorous application of inclusion
criteria in systematic reviews.

Conclusions
CRS, combined with HIPEC, has transformed the clinical landscape of PC, providing meaningful survival
benefits to selected patients with colorectal, ovarian, and appendiceal tumors. The procedure has achieved
median overall survival, measured in years, outcomes previously considered unattainable. However, this
therapeutic benefit is offset by substantial morbidity, with major complication rates exceeding 20% in most
series. Two pillars are paramount for CRS+HIPEC efficacy: meticulous patient selection based on tumor
biology, disease extent (PCI), and performance status; and the technical proficiency required to achieve
complete macroscopic cytoreduction with standardized HIPEC administration. Consequently, this treatment
paradigm should be centralized in high-volume centers with multidisciplinary expertise. Future directions
should include protocol standardization, incorporation of novel biomarkers to optimize patient selection,
and rigorous assessment of long-term quality of life and cost-effectiveness to establish further the role of
this aggressive yet potentially curative approach in modern surgical oncology.

Appendices

Category Search terms

Peritoneal
disease

"Peritoneal Neoplasms" OR "peritoneal carcinomatosis" OR "peritoneal metastasis" OR "peritoneal metastases" OR
"peritoneal carcinosis" OR "peritoneal surface malignancy"

Cytoreductive
surgery

"Cytoreduction Surgical Procedures" OR "cytoreductive surgery" OR "CRS" OR "peritonectomy" OR "tumor debulking"

HIPEC
therapy

"Hyperthermic Intraperitoneal Chemotherapy" OR "hyperthermic intraperitoneal chemotherapy" OR "HIPEC" OR
"intraperitoneal chemotherapy" OR "heated intraperitoneal chemotherapy"

Survival
outcomes

"survival" OR "overall survival" OR "progression-free survival" OR "disease-free survival"

Morbidity
outcomes

"mortality" OR "morbidity" OR "postoperative complications" OR "complications"

TABLE 4: Comprehensive search strategy
HIPEC: hyperthermic intraperitoneal chemotherapy; CRS: cytoreductive surgery

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

 

2026 Sarmiento Bonilla et al. Cureus 18(3): e106020. DOI 10.7759/cureus.106020 8 of 10

javascript:void(0)


Concept and design:  Cristian Israel Sarmiento Bonilla, Zeus Edrian Daniel Alfonso González Mercado ,
Jorge Maldonado, Alexis Agustin A. Dunay Silva, Patricio Xavier Duran S, Norbey Octavio López Bernal,
Humberto Daniel Paredes Haro , Christian Camilo Romero Amaya , Andrea Paola Baena Manotas

Acquisition, analysis, or interpretation of data:  Cristian Israel Sarmiento Bonilla, Zeus Edrian Daniel
Alfonso González Mercado , Jorge Maldonado, Alexis Agustin A. Dunay Silva, Patricio Xavier Duran S,
Norbey Octavio López Bernal, Humberto Daniel Paredes Haro , Christian Camilo Romero Amaya , Andrea
Paola Baena Manotas

Drafting of the manuscript:  Cristian Israel Sarmiento Bonilla, Zeus Edrian Daniel Alfonso González
Mercado , Jorge Maldonado, Alexis Agustin A. Dunay Silva, Patricio Xavier Duran S, Norbey Octavio López
Bernal, Humberto Daniel Paredes Haro , Christian Camilo Romero Amaya , Andrea Paola Baena Manotas

Critical review of the manuscript for important intellectual content:  Cristian Israel Sarmiento Bonilla,
Zeus Edrian Daniel Alfonso González Mercado , Jorge Maldonado, Alexis Agustin A. Dunay Silva, Patricio
Xavier Duran S, Norbey Octavio López Bernal, Humberto Daniel Paredes Haro , Christian Camilo Romero
Amaya , Andrea Paola Baena Manotas

Supervision:  Cristian Israel Sarmiento Bonilla

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The authors acknowledge the use of artificial intelligence tools for language editing and grammar
refinement during the preparation of this manuscript. The final content and interpretation of the findings
are solely the responsibility of the authors.

References
1. Sugarbaker PH: Peritoneal metastases from gastrointestinal cancer . Curr Oncol Rep. 2018, 20:62.

10.1007/s11912-018-0703-0
2. Caparrotta TM, Dear JW, Colhoun HM, Webb DJ: Pharmacoepidemiology: using randomised control trials

and observational studies in clinical decision-making. Br J Clin Pharmacol. 2019, 85:1907-24.
10.1111/bcp.14024

3. Goodman MD, McPartland S, Detelich D, Saif MW: Chemotherapy for intraperitoneal use: a review of
hyperthermic intraperitoneal chemotherapy and early post-operative intraperitoneal chemotherapy. J
Gastrointest Oncol. 2016, 7:45-57. 10.3978/j.issn.2078-6891.2015.111

4. Karimi M, Shirsalimi N, Sedighi E: Challenges following CRS and HIPEC surgery in cancer patients with
peritoneal metastasis: a comprehensive review of clinical outcomes. Front Surg. 2024, 11:1498529.
10.3389/fsurg.2024.1498529

5. Yurttas C, Hoffmann G, Tolios A, et al.: Systematic review of variations in hyperthermic intraperitoneal
chemotherapy (HIPEC) for peritoneal metastasis from colorectal cancer. J Clin Med. 2018, 7:567.
10.3390/jcm7120567

6. Kusamura S, Torres Mesa PA, Cabras A, Baratti D, Deraco M: The role of Ki-67 and pre-cytoreduction
parameters in selecting diffuse malignant peritoneal mesothelioma (DMPM) patients for cytoreductive
surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC). Ann Surg Oncol. 2016, 23:1468-73.
10.1245/s10434-015-4962-9

7. van Stein RM, Aalbers AG, Sonke GS, van Driel WJ: Hyperthermic intraperitoneal chemotherapy for ovarian
and colorectal cancer: a review. JAMA Oncol. 2021, 7:1231-8. 10.1001/jamaoncol.2021.0580

8. Filis P, Mauri D, Markozannes G, Tolia M, Filis N, Tsilidis K: Hyperthermic intraperitoneal chemotherapy
(HIPEC) for the management of primary advanced and recurrent ovarian cancer: a systematic review and
meta-analysis of randomized trials. ESMO Open. 2022, 7:100586. 10.1016/j.esmoop.2022.100586

9. Bakkers C, van Erning FN, Rovers KP, et al.: Long-term survival after hyperthermic intraperitoneal
chemotherapy using mitomycin C or oxaliplatin in colorectal cancer patients with synchronous peritoneal
metastases: a nationwide comparative study. Eur J Surg Oncol. 2020, 46:1902-7. 10.1016/j.ejso.2020.04.018

10. Brandl A, Yonemura Y, Glehen O, Sugarbaker P, Rau B: Long term survival in patients with peritoneal
metastasised gastric cancer treated with cytoreductive surgery and HIPEC: a multi-institutional cohort from
PSOGI. Eur J Surg Oncol. 2021, 47:172-80. 10.1016/j.ejso.2020.10.006

11. Le Saux O, Decullier E, Freyer G, Glehen O, Bakrin N: Long-term survival in patients with epithelial ovarian
cancer following cytoreductive surgery and hyperthermic intraperitoneal chemotherapy (HIPEC). Int J
Hyperthermia. 2018, 35:652-7. 10.1080/02656736.2018.1518544

12. He M, Li XD, Wang ZW, Sun H, Fan J: A retrospective observational study of hyperthermic intraperitoneal
chemotherapy for gastric cancer and colorectal cancer from a single center in the recent 5 years. Cancer

 

2026 Sarmiento Bonilla et al. Cureus 18(3): e106020. DOI 10.7759/cureus.106020 9 of 10

https://dx.doi.org/10.1007/s11912-018-0703-0
https://dx.doi.org/10.1007/s11912-018-0703-0
https://dx.doi.org/10.1111/bcp.14024
https://dx.doi.org/10.1111/bcp.14024
https://dx.doi.org/10.3978/j.issn.2078-6891.2015.111
https://dx.doi.org/10.3978/j.issn.2078-6891.2015.111
https://dx.doi.org/10.3389/fsurg.2024.1498529
https://dx.doi.org/10.3389/fsurg.2024.1498529
https://dx.doi.org/10.3390/jcm7120567
https://dx.doi.org/10.3390/jcm7120567
https://dx.doi.org/10.1245/s10434-015-4962-9
https://dx.doi.org/10.1245/s10434-015-4962-9
https://dx.doi.org/10.1001/jamaoncol.2021.0580
https://dx.doi.org/10.1001/jamaoncol.2021.0580
https://dx.doi.org/10.1016/j.esmoop.2022.100586
https://dx.doi.org/10.1016/j.esmoop.2022.100586
https://dx.doi.org/10.1016/j.ejso.2020.04.018
https://dx.doi.org/10.1016/j.ejso.2020.04.018
https://dx.doi.org/10.1016/j.ejso.2020.10.006
https://dx.doi.org/10.1016/j.ejso.2020.10.006
https://dx.doi.org/10.1080/02656736.2018.1518544
https://dx.doi.org/10.1080/02656736.2018.1518544
https://dx.doi.org/10.1177/10732748241284535


Control. 2024, 31:10732748241284535. 10.1177/10732748241284535
13. Burnett A, Lecompte MA, Trabulsi N, et al.: Peritoneal carcinomatosis index predicts survival in colorectal

patients undergoing HIPEC using oxaliplatin: a retrospective single-arm cohort study. World J Surg Oncol.
2019, 17:83. 10.1186/s12957-019-1618-4

14. Rozich NS, Lewis SE, Chen S, et al.: Women survive longer than men undergoing cytoreductive surgery and
HIPEC for appendiceal cancer. PLoS One. 2021, 16:e0250726. 10.1371/journal.pone.0250726

15. Nikiforchin A, Sardi A, King MC, et al.: Patterns of recurrence in appendix cancer after complete
cytoreduction and hyperthermic intraperitoneal chemotherapy. Ann Surg Oncol. 2023, 30:7848-57.
10.1245/s10434-023-14145-4

16. Green BL, Blumenthaler AN, Gamble LA, et al.: Cytoreduction and HIPEC for gastric carcinomatosis: multi-
institutional analysis of two phase II clinical trials. Ann Surg Oncol. 2023, 30:1852-60. 10.1245/s10434-022-
12761-0

17. Bhatt A, Glehen O, Zivanovic O, Brennan D, Nadeau C, Van Driel W, Bakrin N: The 2022 PSOGI
international consensus on HIPEC regimens for peritoneal malignancies: epithelial ovarian cancer. Ann
Surg Oncol. 2023, 30:8115-37. 10.1245/s10434-023-13932-3

18. Noiret B, Piessen G, Eveno C: Update of randomized controlled trials evaluating cytoreductive surgery (CRS)
and hyperthermic intraperitoneal chemotherapy (HIPEC) in prevention and therapy of peritoneal
metastasis: a systematic review. Pleura Peritoneum. 2022, 7:51-61. 10.1515/pp-2021-0152

19. Acs M, Babucke M, Jusufi M, et al.: Current clinical practices of cytoreductive surgery (CRS) and
hyperthermic intraperitoneal chemotherapy (HIPEC). Innov Surg Sci. 2024, 9:3-15. 10.1515/iss-2023-0055

20. PelvEx Collaborative: Contemporary management of locally advanced and recurrent rectal cancer: views
from the PelvEx collaborative. Cancers (Basel). 2022, 14:1161. 10.3390/cancers14051161

21. Kamada Y, Hida K, Ishibashi H, et al.: Thirty-three long-term survivors after cytoreductive surgery in
patients with peritoneal metastases from colorectal cancer: a retrospective descriptive study. World J Surg
Oncol. 2021, 19:31. 10.1186/s12957-021-02145-1

22. Xia W, Geng Y, Hu W: Peritoneal metastasis: a dilemma and challenge in the treatment of metastatic
colorectal cancer. Cancers (Basel). 2023, 15:5641. 10.3390/cancers15235641

23. Govaerts K, Lurvink RJ, De Hingh IH, et al.: Appendiceal tumours and pseudomyxoma peritonei: literature
review with PSOGI/EURACAN clinical practice guidelines for diagnosis and treatment. Eur J Surg Oncol.
2021, 47:11-35. 10.1016/j.ejso.2020.02.012

24. Lei Z, Wang J, Li Z, et al.: Hyperthermic intraperitoneal chemotherapy for gastric cancer with peritoneal
metastasis: a multicenter propensity score-matched cohort study. Chin J Cancer Res. 2020, 32:794-803.
10.21147/j.issn.1000-9604.2020.06.12

25. Reintam Blaser A, Starkopf J, Moonen PJ, Malbrain ML, Oudemans-van Straaten HM: Perioperative
gastrointestinal problems in the ICU. Anaesthesiol Intensive Ther. 2018, 50:59-71. 10.5603/AIT.a2017.0064

26. Foster JM, Zhang C, Rehman S, Sharma P, Alexander HR: The contemporary management of peritoneal
metastasis: a journey from the cold past of treatment futility to a warm present and a bright future. CA
Cancer J Clin. 2023, 73:49-71. 10.3322/caac.21749

27. Juliana N, Abd Aziz NA, Maluin SM, et al.: Nutritional status and post-cardiac surgery outcomes: an updated
review with emphasis on cognitive function. J Clin Med. 2024, 13:4015. 10.3390/jcm13144015

28. Pioli G, Bendini C, Pignedoli P: Post-operative management. Orthogeriatrics: The Management of Older
Patients With Fragility Fractures. Falaschi P, Marsh D (ed): Springer, Cham; 2021. 155-80. 10.1007/978-3-
030-48126-1_10

29. Nilsson U, Gruen R, Myles PS: Postoperative recovery: the importance of the team . Anaesthesia. 2020, 75
Suppl 1:e158-64. 10.1111/anae.14869

30. Morano WF, Khalili M, Chi DS, Bowne WB, Esquivel J: Clinical studies in CRS and HIPEC: trials, tribulations,
and future directions-a systematic review. J Surg Oncol. 2018, 117:245-59. 10.1002/jso.24813

31. Smyth EC, Nilsson M, Grabsch HI, et al.: Gastric cancer. Lancet. 2020, 396:635-48. 10.1016/S0140-
6736(20)31288-5

32. Jacobson RA, Munding E, Hayden DM, Levy M, Kuzel TM, Pappas SG, Masood A: Evolving clinical utility of
liquid biopsy in gastrointestinal cancers. Cancers (Basel). 2019, 11:1164. 10.3390/cancers11081164

33. Xue B, Li D, Lu C, et al.: Use of machine learning to develop and evaluate models using preoperative and
intraoperative data to identify risks of postoperative complications. JAMA Netw Open. 2021, 4:e212240.
10.1001/jamanetworkopen.2021.2240

34. Lungoci C, Mironiuc AI, Muntean V, Oniu T, Leebmann H, Mayr M, Piso P: Multimodality treatment
strategies have changed prognosis of peritoneal metastases. World J Gastrointest Oncol. 2016, 8:67-82.
10.4251/wjgo.v8.i1.67

 

2026 Sarmiento Bonilla et al. Cureus 18(3): e106020. DOI 10.7759/cureus.106020 10 of 10

https://dx.doi.org/10.1177/10732748241284535
https://dx.doi.org/10.1186/s12957-019-1618-4
https://dx.doi.org/10.1186/s12957-019-1618-4
https://dx.doi.org/10.1371/journal.pone.0250726
https://dx.doi.org/10.1371/journal.pone.0250726
https://dx.doi.org/10.1245/s10434-023-14145-4
https://dx.doi.org/10.1245/s10434-023-14145-4
https://dx.doi.org/10.1245/s10434-022-12761-0
https://dx.doi.org/10.1245/s10434-022-12761-0
https://dx.doi.org/10.1245/s10434-023-13932-3
https://dx.doi.org/10.1245/s10434-023-13932-3
https://dx.doi.org/10.1515/pp-2021-0152
https://dx.doi.org/10.1515/pp-2021-0152
https://dx.doi.org/10.1515/iss-2023-0055
https://dx.doi.org/10.1515/iss-2023-0055
https://dx.doi.org/10.3390/cancers14051161
https://dx.doi.org/10.3390/cancers14051161
https://dx.doi.org/10.1186/s12957-021-02145-1
https://dx.doi.org/10.1186/s12957-021-02145-1
https://dx.doi.org/10.3390/cancers15235641
https://dx.doi.org/10.3390/cancers15235641
https://dx.doi.org/10.1016/j.ejso.2020.02.012
https://dx.doi.org/10.1016/j.ejso.2020.02.012
https://dx.doi.org/10.21147/j.issn.1000-9604.2020.06.12
https://dx.doi.org/10.21147/j.issn.1000-9604.2020.06.12
https://dx.doi.org/10.5603/AIT.a2017.0064
https://dx.doi.org/10.5603/AIT.a2017.0064
https://dx.doi.org/10.3322/caac.21749
https://dx.doi.org/10.3322/caac.21749
https://dx.doi.org/10.3390/jcm13144015
https://dx.doi.org/10.3390/jcm13144015
https://dx.doi.org/10.1007/978-3-030-48126-1_10
https://dx.doi.org/10.1007/978-3-030-48126-1_10
https://dx.doi.org/10.1111/anae.14869
https://dx.doi.org/10.1111/anae.14869
https://dx.doi.org/10.1002/jso.24813
https://dx.doi.org/10.1002/jso.24813
https://dx.doi.org/10.1016/S0140-6736(20)31288-5
https://dx.doi.org/10.1016/S0140-6736(20)31288-5
https://dx.doi.org/10.3390/cancers11081164
https://dx.doi.org/10.3390/cancers11081164
https://dx.doi.org/10.1001/jamanetworkopen.2021.2240
https://dx.doi.org/10.1001/jamanetworkopen.2021.2240
https://dx.doi.org/10.4251/wjgo.v8.i1.67
https://dx.doi.org/10.4251/wjgo.v8.i1.67

	Evaluation of the Impact of Cytoreductive Surgery and Hyperthermic Intraperitoneal Chemotherapy (HIPEC) on Long-Term Survival and Morbidity Profile: A Systematic Review of the Peritoneal Carcinomatosis Management
	Abstract
	Introduction And Background
	Review
	Methods
	FIGURE 1: PRISMA flow diagram detailing the screening process
	TABLE 1: Newcastle-Ottawa Scale quality assessment of included cohort studies
	TABLE 2: Cochrane RoB 2 assessment of included randomized controlled trials

	Results
	TABLE 3: Characteristics of included studies

	Discussion

	Conclusions
	Appendices
	TABLE 4: Comprehensive search strategy

	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


