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ABSTRACT

INTRODUCTION Diagnostic laparoscopy (DL) is increasingly used in the preoperative evaluation of
patients with peritoneal metastasis (PM) who are considered for cytoreductive surgery combined with
hyperthermic intraperitoneal chemotherapy (CRS-HIPEC). Cross-sectional imaging has limited accuracy
for assessing small-bowel and mesenteric disease, which are key determinants of resectability. DL may
improve patient selection and reduce the frequency of nontherapeutic laparotomy.

AIm  We aimed to summarize current evidence on the feasibility, diagnostic performance, and clinical
impact of DL in patients with PM undergoing qualification for CRS-HIPEC.

MATERIALS AND METHODS A narrative review of the literature was conducted. The studies were identified
through a search of the PubMed, MEDLINE, and Scopus databases, supplemented by manual reference
screening. Eligible publications included prospective retrospective cohorts, multicenter studies, diag-
nostic accuracy trials, and reviews reporting outcomes of DL for CRS-HIPEC. The data were synthesized
thematically. No meta-analysis was performed.

RESULTS A total of 29 studies were included. Across 3632 procedures, DL was successfully completed
in 98.3% of the patients. As many as 1034 individuals (28.5%) were excluded from CRS-HIPEC based
on laparoscopic findings. Reduction in the frequency of futile laparotomy was reported across various
tumor types, including colorectal metastasis (approximately 12%—17%), gastric cancer (approximately
30%), and ovarian cancer (approximately 58%, when combined with computed tomography findings).
Peritoneal cancer index underestimation occurred in 40%-63% of the mixed cohorts, mainly due to limited
visualization of the small bowel. Positive predictive value for complete cytoreduction ranged from 80%
to 95%. Major morbidity was below 2% in most series.

concLusions DL is a safe and accurate staging tool that improves patient selection for CRS-HIPEC,
reduces the need for nontherapeutic laparotomy, and supports timely initiation of appropriate therapy.
It should be considered a key component of contemporary staging pathways for PM.
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INTRODUCTION Peritoneal metastasis (PM) rep-
resents a common pattern of failure in gastroin-
testinal and gynecologic malignancies, and is as-
sociated with limited survival in the absence of
aggressive locoregional treatment.'? Over the last
3 decades, cytoreductive surgery combined with
hyperthermic intraperitoneal chemotherapy
(CRS-HIPEC) has emerged as a potentially cu-
rative option for selected patients with primary
peritoneal malignancies and PMs of colorectal, ap-
pendiceal, ovarian, gastric, and, less frequently,
other cancers.2#-8 Careful selection is crucial, since
treatment is complex, resource-intensive, and as-
sociated with nontrivial morbidity and mortality.
Patient selection currently relies on a combina-
tion of tumor biology, performance status, com-
pleteness of cytoreduction (CC) that can realis-
tically be achieved, and quantitative assessment
of peritoneal disease burden.357

The peritoneal cancer index (PCI) proposed
by Jacquet et al’ is the most widely used tool
to quantify intraperitoneal disease. The abdo-
men and pelvis are divided into 13 regions, and
each region receives a lesion size (LS) score from
0 to 3. LS 0 indicates no visible tumor, LS 1 re-
fers to lesions up to 0.5 cm, LS 2 corresponds to
lesions between 0.5 and 5 cm, and LS 3 lesions
are larger than 5 cm or confluent. Regional scores
are summed to obtain a PCI score ranging from
0 to 39. Higher PCI values correlate with a low-
er probability of achieving CC and worse postop-
erative outcomes and survival.38-8 Many institu-
tions apply pragmatic PCI cutoffs for CRS-HIPEC
eligibility, which creates particular uncertainty in
patients whose imaging-based PCI estimates fall
near these thresholds.*--8

The second critical factor in CRS-HIPEC
decision-making is the CC score. The CC score
reflects the amount of visible residual disease af-
ter CRS. CC-0 indicates no macroscopic disease;
CC-1 corresponds to residual tumor nodules be-
low 2.5 mm, which are considered small enough
for effective treatment with HIPEC; and CC-2 and
CC-3 refer to larger residual disease, and are asso-
ciated with limited benefits from CRS-HIPEC.3?
Achieving CC-0 or CC-1 is one of the strongest
predictors of long-term survival, independent-
ly of tumor origin.%%68 Patients with a low or
moderate PCI score who undergo CC-0 or CC-1
resections may achieve several years of surviv-
al. Individuals with extensive disease or incom-
plete cytoreduction rarely benefit, and are mainly
exposed to the risks of a major surgery. Reliable
preoperative assessment of both PCI scores and
the likelihood of achieving CC-0 or CC-1is there-
fore central to proper qualification of patients for
CRS-HIPEC.3:4:6-8

Preoperative staging is usually based on
contrast-enhanced multidetector computed to-
mography (CT), supplemented by magnetic res-
onance imaging (MRI) or positron emission to-
mography (PET) in selected cases.® Although mod-
ern imaging has improved, multiple studies show
that radiologic PCI often fails to match surgical

findings.'%'2 CT both over- and underestimates
disease extent, with particular difficulty in detect-
ing small implants in the small bowel and mes-
entery."12 As a result, some individuals who ap-
pear eligible for resection on imaging are found
during laparotomy to have extensive disease that
precludes CC. These “open-close” procedures ex-
pose patients to operative risks and an interrup-
tion of systemic therapy without oncologic ben-
efit, and they likely have an adverse impact on
quality of life and time to disease progression.®

Diagnostic or staging laparoscopy has been
proposed as an additional tool in the preoperative
workup of patients considered for CRS-HIPEC."3-15
Laparoscopy allows for direct visualization of
the peritoneal cavity, mapping of disease distri-
bution, and PCI estimation using the same re-
gional and lesion size system as laparotomy.'3*
The technique is already integrated into routine
staging algorithms for advanced gastric and ovar-
ian cancer, where it improves detection of occult
peritoneal disease and helps avoid nontherapeu-
tic laparotomy.'®7 In the context of CRS-HIPEC,
early reports suggest that diagnostic laparosco-
py (DL) is feasible, has a low morbidity rate, and
rarely delays definitive treatment.'® Recently, sev-
eral large single-center cohort studies and a sys-
tematic review including more than 3500 patients
have confirmed the safety and feasibility of DL,
and have quantified its impact on avoiding non-
therapeutic laparotomy.'%-20

More recent series indicate that adding DL
to imaging can reduce the rate of nontherapeu-
tic laparotomies and improve patient selection
for CRS-HIPEC."® At the same time, consistent
evidence from multiple contemporary cohorts
shows that laparoscopic PCI systematically un-
derestimates disease burden, most notably in
the small bowel and mesenteric regions, which
are the dominant laparoscopy blind spots and
frequent causes of unexpected unresectability.?!
Patients who remain inadequately staged may
still be subjected to open-close procedures, with
the associated interruption of systemic therapy
and poor prognosis.' This is especially relevant
in individuals with borderline or equivocal find-
ings on CT, where the decision to interrupt on-
going systemic treatment for a major operation
is particularly delicate.?? Recent outcome data
of patients scheduled for CRS-HIPEC, but ulti-
mately not resected, highlight the urgent need
for better preoperative distinction between tru-
ly resectable and unresectable cases.??

Despite growing experience, the role of DL
in CRS-HIPEC pathways remains heteroge-
neous. Indications, timing in relation to sys-
temic therapy, technical protocols, and report-
ing standards differ between centers, and there
is no widely accepted laparoscopic scoring sys-
tem specifically tailored for CRS-HIPEC decision-
-making.?* The balance between potential bene-
fits of improved staging and the additional inva-
siveness of a staging operation is still not clear-
ly defined, particularly in patients at the edge
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DIAGNOSIS
Known / suspected peritoneal metastasis

A4

Cross-sectional imaging:
CT = MRI = PET/CT

A4

High PCI (>threshold) Low PCI (<threshold)
Assess CT findings
A 4 borderline / equivocal PC, A 4
No CRS small-bowel uncertainty CRS or DL
systemic / palliative therapy v (center policy)

DL:

* Calculate PCI

 Evaluate small-bowel disease
and mesentery

* |dentify contraindications

A4

High PCI or unresectable disease Low / moderate PCl and resectable disease

DL results

v still uncertain or need v
for multidisciplinary review

No CRS (avoiding laparotomy)

systemic / palliative therapy v CRS-HIPEC

* Multidisciplinary team discussion
* Tumor biology
* Conversion therapy

Benefits:

* Avoiding nontherapeutic laparotomy
* Preserving systemic therapy timeline
* Improving CC-0/1 resection rates

* Reducing morbidity

FIGURE 1 Proposed diagnostic laparoscopy—integrated staging pathway for patients with peritoneal metastasis
considered for CRS-HIPEC; algorithm integrating diagnostic laparoscopy after cross-sectional imaging in patients with
borderline/equivocal findings, emphasizing assessment of small bowel/ mesenteric involvement, avoidance of
nontherapeutic laparotomy, and optimization of selection for CRS-HIPEC; adaptable to tumor type and institutional PCI
thresholds

Abbreviations: CC, completeness of cytoreduction; CRS-HIPEC, cytoreductive surgery combined with hyperthermic
intraperitoneal chemotherapy; CT, computed tomography; DL, diagnostic laparoscopy; MRI, magnetic resonance
imaging; PCI, peritoneal cancer index; PET, positron emission tomography

in which clinical scenarios DL added most value,
and how it might be integrated into contempo-
rary multimodal staging algorithms for patients
considered for CRS-HIPEC. The pathway illustrat-

of institutional PCI limits or with indetermi-
nate imaging.

AIM  The aim of this review was to summarize

the evidence on DL as a tool for the qualification
of patients with PMs for CRS-HIPEC. We focused
on feasibility, diagnostic accuracy, impact on pa-
tient selection and treatment pathways, and com-
parisons with imaging alone. We also identified
gaps in the literature and proposed priorities for
future research. In doing so, we sought to clarify
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ing DL integration into the diagnotic and treat-
ment decision is presented in FIGURE 1.

MATERIALS AND METHODS The methods used
for this review were defined a priori and followed
a structured approach to literature identification,
screening, and thematic analysis.
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Search strategy A comprehensive search of
the PubMed, MEDLINE, and Scopus databas-
es was conducted. It included all articles pub-
lished up to the most recent update of this re-
view. The following key words and controlled
vocabulary terms were used in various combi-
nations: “diagnostic laparoscopy,” “staging lap-
aroscopy,” “peritoneal metastasis,” “peritoneal
carcinomatosis,” “cytoreductive surgery,” “CRS,”
“HIPEC,” “PCI,” and “cytoreduction.” Boolean op-
erators were applied to broaden or narrow down
the search, as appropriate. Reference lists of key
articles and relevant reviews were examined to
identify additional studies not retrieved through
the database search.

Eligibility criteria The inclusion criteria were as
follows: 1) adults with known or suspected PM
from any primary tumor; 2) diagnostic or stag-
ing laparoscopy performed as part of preoper-
ative evaluation for CRS or CRS-HIPEC; 3) re-
ported outcomes related to diagnostic accura-
cy, PCI estimation, resectability, conversion to
CRS-HIPEC, nontherapeutic laparotomy, peri-
operative morbidity, or survival; and 4) study
design involving retrospective or prospective
cohorts, diagnostic accuracy analyses, or struc-
tured reviews from expert groups.

The exclusion criteria comprised: 1) case re-
ports and case series with fewer than 10 patients;
2) studies focused on laparoscopy for malignan-
cies where CRS-HIPEC was not considered; and
3) reviews without primary data, unless they
contributed relevant context or high-level syn-
thesis. No language restrictions were applied if
an English abstract was available.

Study selection Titles and abstracts were
screened to determine relevance. Full-text arti-
cles were reviewed when eligibility could not be
confirmed based on the abstract. When multi-
ple publications originated from the same insti-
tution and overlapped patient cohorts, the most
complete or most recent dataset was used to
avoid duplication. Discrepancies in the selec-
tion were resolved by consensus.

Data extraction Data were extracted into a struc-
tured template. The extracted items included:
study design, sample size, primary tumor type,
indications for laparoscopy, timing relative to
systemic therapy, PCI score at laparoscopy and
laparotomy, criteria for resectability, rate of con-
version to CRS-HIPEC, nontherapeutic laparot-
omy rates, perioperative morbidity, and follow-
-up duration. Key methodological features and
limitations were also recorded.

Synthesis and analysis Given the heterogeneity
in study design, patient populations, and report-
ing of outcomes, a quantitative meta-analysis
was not planned. Instead, a thematic narrative
synthesis was performed. Studies were grouped
according to major domains of interest: technical

feasibility and safety, accuracy of PCI estima-
tion, prediction of CC, impact on selection for
CRS-HIPEQC, effect on nontherapeutic laparoto-
my, and integration with imaging-based staging.

Patterns, discrepancies, and evidence gaps
were identified through comparative reading of
all eligible studies. When available, findings re-
garding specific tumor types were analyzed sep-
arately due to their distinct biology and selec-
tion criteria.

Role of the peritoneal cancer index and completeness
of cytoreduction scores  Since PCI and CC scores
are central to CRS-HIPEC decision-making, par-
ticular attention was paid to how studies report-
ed the possibility of estimating PCI and predict-
ing the likelihood of achieving CC-0 or CC-1 via
laparoscopy. Differences in scoring techniques,
underestimation patterns, and small bowel as-
sessment were examined and incorporated into
the synthesis.

Quality considerations The review considered
methodological strengths and limitations of
the included studies. Retrospective design, ver-
ification bias, inconsistent reporting of PCI com-
ponents, and heterogeneous laparoscopic tech-
niques were identified as common issues affect-
ing quality. These factors were taken into account
when interpreting the results.

Statistical analysis Due to the heterogene-
ity in tumor types, study designs, and report-
ed outcomes, no formal meta-analysis was per-
formed. The data were summarized descriptive-
ly as counts, percentages, and ranges.

RESULTS Study characteristics A total of
29 studies were included, comprising retrospec-
tive and prospective cohort studies, multicenter
diagnostic accuracy trials, population-based
analyses, and systematic reviews. The charac-
teristics of all included studies are presented in
TABLE 1. Sample sizes ranged from 11 to 744 pa-
tients in original cohorts, with several large se-
ries reporting more than 100 DLs. Tumor types
included colorectal and appendiceal PMs, gas-
tric cancer (GC), ovarian cancer, pseudomyxoma
peritonei, peritoneal mesothelioma, urachal ad-
enocarcinoma, and mixed peritoneal surface ma-
lignancies. Three publications were narrative re-
views, and 1 was a systematic review and meta-
-analysis encompassing 3820 patients.

Across all original cohorts, a total of 3632
DLs were reported, with 3569 successfully
completed (98.3%). The rates of exclusion from
CRS-HIPEC varied widely depending on tumor
type and study design, ranging from 7% in se-
lected ovarian cancer cohorts to more than 50%
in mixed-disease HIPEC populations.

Feasibility and success of diagnostic laparoscopy
DL was feasible in most patients, with tech-
nical success rates consistently above 95% in
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TABLE 1

chemotherapy (continued on the next page)

Characteristics of the studies evaluating diagnostic laparoscopy before cytoreductive surgery combined with hyperthermic intraperitoneal

No  Author, year Country Study type Tumor type Sample DL success Excluded
size, n rate, % on DL, %
1 Federici et al,’> 2019 Italy Retrospective Mixed (G, 744 99.73 50.3
gynecological,
and PMP)
2 Acs et al,2* 2022 Germany Review Mixed PM - NA NA
3 Hanna et al,'® 2022 United States Retrospective Appendix, CRC, 68 100 Not evaluated
and
mesothelioma
4 Bravo et al,?2 2018 United States Retrospective Appendix, CRC, 31 100 54.8
and GC
5 Iversen et al,’ 2013 Denmark Prospective CRC, appendix, 45 96 40
and PMP
6 Garofalo et al,2® 2009 Italy Retrospective Mixed PM 197 99.49 34
7 Karanicolas et al,'” 2011 United States Retrospective GC 506 No data 30
8 Valle et al,?? 2012 Italy Review + cohort Mixed PM 351 99.7 29.6
9 Leimkiihler et al,'® 2020 Netherlands Retrospective CRC 112 96 12
10  Tabrizian et al,?® 2015 United States Multi- Mixed PM 217 92.6 31.3
-institutional
11 Vurttas et al,2' 2022 Germany Retrospective Mixed PM 43 100 20.9, open-
-close
at laparotomy
12 von Breitenbuch et al,3° Germany Retrospective Mixed PM 102 96 45
2018
13 Angeles et al,** 2021 France Retrospective Ovarian cancer 43 100 0
14 Ahmed et al,35 2019 Egypt Prospective Ovarian cancer 85 100 0
15  Hentzen et al,2” 2020 Netherlands Retrospective CRC 85 741 17.6
(conversion
rate, 21.2)
16 Pomel et al,3® 2005 France Retrospective CRC, " 100 21
mesothelioma,
and ovarian
cancer
17  Valle et al,252006 Italy Retrospective Mixed PM 97 98.9 16.5
18  Fagotti et al,'® 2013 Italy Multicenter trial ~ Ovarian cancer 120 100 Not applicable
(aim was
accuracy, not
selection for
CRS)
19  Stokkel et al,*' 2020 Netherlands Retrospective Urachal cancer 32 100 22
20  Marmor et al,?' 2015 United States Retrospective Appendix, CRC, 141 97.9 51.2
and
mesothelioma
21 Tozzi et al,?6 2021 United Prospective Ovarian cancer 350 100 1.1
Kingdom
22  Passotetal,® 2018 France Prospective CRC 50 88 NA
23 Varnoux et al,*® 2013 Framce Prospective Ovarian and 29 100 62
uterine cancer
24 Yanetal3® 2007 Australia Review CRC NA NA NA
25  Ghanipour et al,?® 2025 Sweden Prospective CRC 32 100 25
26  Jayakrishnan et al,"® 2014 United States Retrospective Mixed PM 73 86.3 21.7
27  Seshadri et al,*2 2016 India Review Mixed PM 11 (review 85-100 7-41 studies
synthesizing excluded due
major DL to unresectable
series) disease or no
carcinomatosis
28 Angetal?® 2024 Singapore Systematic Mixed PM 25 studies Pooled Not pooled;
review (n = 3820) success >95 individual
(from individual ~ studies ranged
study from 7-41
characteristics)  (matching
dataset)
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TABLE 1 Characteristics of the studies evaluating diagnostic laparoscopy before cytoreductive surgery combined with hyperthermic intraperitoneal
chemotherapy (continued from the previous page)

No  Author, year Country DL success Excluded

Study type

Tumor type Sample

size, n rate, % on DL, %

29 Hentzen et al,** 2019

Netherlands Retrospective CRC

184 75 (good 50.5
laparoscopic
evaluation);

conversion

rate, 13

Abbreviations: CRC, colorectal cancer; GC, gastric cancer; Gl, gastrointestinal; NA, not available; PM, peritoneal metastasis; PMP, pseudomyxoma

peritonei; others, see FIGURE 1

TABLE 2 Summary of key quantitative findings

Outcome Key finding Value
Overall DL volume Total number of DL 3632
procedures
Feasibility DL success rate 98.3%
Impact on patient Patients excluded Approximately 28.5%

selection

from CRS-HIPEC

Reduction of futile

GC Approximately 30%

laparotomy Colorectal PM Approximately 12%—17%
Ovarian cancer Approximately 58%
(CT— CT+DL)

Accuracy of disease PCI underestimation 40%—63% in mixed

burden assessment frequency cohorts

Prediction of resectability ~ PPV for CC (CC-0/1) 80%-95%

Safety Major morbidity <2% across most cohorts

Pooled diagnostic Sensitivity 98%

perform_ance (meta- Specificity 84%

-analysis)
AUC 0.96

Abbreviations: AUC, area under the curve; PPV, positive predictive value; others, see

FIGURE 1 and TABLE 1
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the majority of studies. The largest series reported
success rates of 99%-100%, while smaller cohorts
that included patients with extensive prior sur-
gery or radiologic suspicion of adhesions report-
ed lower, but still favorable, rates of 86%—96%.25

Reasons for incomplete laparoscopic assess-
ment included dense adhesions, restricted access,
or inability to safely visualize small bowel loops
or subphrenic spaces. Conversion to open stag-
ing occurred in 10%-20% of the cases in some
colorectal cohorts, particularly in patients with
prior operations, but rarely resulted in major mor-
bidity. Across the studies, DL was typically com-
pleted within 20-40 minutes, and median length
of hospital stay ranged from same-day discharge
to 48 hours.

Exclusion from cytoreductive surgery combined with
hyperthermic intraperitoneal chemotherapy and avoid-
ance of nontherapeutic laparotomy DL identified
unresectable disease in a substantial propor-
tion of patients. Across all cohorts, the exclu-
sion rates were as follows: 7.1% in a large ovari-
an cancer series (n = 350),26 12%-18% in colorec-
tal PM-specific cohorts (n = 112; n = 85),'%:27
27%-34% in mixed-tumor populations (n = 73;

n=197; n=217),'328.2% 45%-55% in heavily pre-
treated or postsurgical patients (n =102; n = 141;
n = 31),30-32 and up to approximately 50% in
the largest single-center study (n = 744).1°

Overall, across 3632 procedures, 1034 pa-
tients (approximately 28.5%) were excluded
from CRS-HIPEC based on laparoscopic find-
ings in published studies. Common reasons for
exclusion comprised: high PCI scores exceed-
ing institutional thresholds, diffuse small-bow-
el or mesenteric involvement, disease at the
porta hepatis, pancreatic capsular invasion,
or retroperitoneum, and complete absence of
peritoneal disease in some imaging-positive
patients.13.15.27.28.30,31

Several studies directly evaluated the effect
of DL on nontherapeutic laparotomy rates. In
colorectal cohorts, the introduction of DL re-
duced open-close laparotomy rates from 35.4%
to 21%, and from 32.5% to 18% in before/ af-
ter institutional comparisons, respectively.'®-?7
In GC, staging laparoscopy resulted in 30% of
the patients avoiding laparotomy altogether.

Overall, these data demonstrate that DL pre-
vents a clinically meaningful number of futile
laparotomies and contributes to more efficient
patient selection."?

Accuracy of the peritoneal cancer index estimation
and prediction of resectability Several studies
compared PCI scores in laparoscopy with those
in open surgery. A consistent pattern of PCI un-
derestimation was observed: 1) underestimation
in 62.8% (n = 43)?' and 44% (n = 50)33 of the cas-
es; 2) median PCI difference of 11 vs 17 (ovarian
cancer)?%; 3) a delay-dependent increase of ap-
proximately 0.2 PCI points per day between lap-
aroscopy and laparotomy??; and 4) good agree-
ment in omental, pelvic, and diaphragmatic re-
gions, but persistent limitations in small bowel
and mesenteric regions.!6:21:34.35

Despite underestimation, laparoscopy pro-
vided high predictive accuracy for resectabili-
ty in many cohorts: 1) positive predictive value
(PPV) of 83%-88% in early HIPEC series3?35;
2) PPV of approximately 63% in more heteroge-
neous or complex populations'®; 3) PPV of over
90% in several ovarian cancer studies'6-34:35;
and 4) pooled PPV of 93% (a meta-analysis of
25 studies).20
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Sensitivity and specificity were extremely
high in accuracy studies® (sensitivity, 98.3%;
specificity, 80.4%; accuracy, 95.7%).

The meta-analysis further demonstrated
pooled sensitivity of 98.26%, pooled specifici-
ty of 83.67%, diagnostic odds ratio of 139, and
area under the curve of 0.96.2°

Together, these findings show that while PCI
numeric estimates may be imprecise, DL is high-
ly effective in identifying patients in whom CC
is realistically achievable.

Comparison with cross-sectional imaging Cross-
-sectional imaging consistently underper-
formed, as compared with DL. CT-based PCI
overestimated resectability (89% vs 84.8% with
DL), and frequently failed to detect small-bowel
disease." In several studies, laparoscopy identi-
fied occult carcinomatosis despite negative CT
findings (16%),3% a PCI score above 20 despite
normal imaging,?’32 and disease distributions
that contraindicated CRS-HIPEC but were not
visible radiologically.'3.19.27.32

MRI improved detection in selected settings
but remained limited for small-bowel serosal
disease. PET-CT added value of detecting ex-
traperitoneal metastasis but did not reliably
quantify PCL.

Altogether, laparoscopy provided the most
accurate preoperative assessment of small vol-
ume and small-bowel disease—key determi-
nants of operability.

Impact on cytoreductive surgery combined with hy-
perthermic intraperitoneal chemotherapy completion
rates In several studies, the introduction of
DL improved the proportion of patients achiev-
ing optimal cytoreduction: CC-0/1 of 85% with
DL vs 67% without DL."® CRS completion im-
proved from 56% to 70% after DL adoption.'
After DL screening, CRS-HIPEC was complet-
ed in 68.7% of the patients,?? and CRS-HIPEC
was performed in 85.4% of patients selected for
HIPEC after DL."

These findings suggest that, beyond exclud-
ing patients with extensive disease, DL enhanc-
es positive predictive selection, ensuring that
patients who proceed to CRS-HIPEC are those
most likely to benefit from it.

Safety of diagnostic laparoscopy Across all stud-
ies, DL demonstrated a remarkably low compli-
cation profile, with major morbidity typically
in the range of 0%-3%, mortality rate of 0% in
all series, rare port site metastases (reported
in a very few early cases), and typical compli-
cations involving minor serosal injuries, trocar
site infections, and diaphragm or bowel perfo-
ration (<2%).13.15.18.28,31,32

Studies involving large cohorts (744, 351, and
197 cases)'528:37 consistently reported morbidity
below 2% and no mortality. In the analyses com-
paring DL vs exploratory laparotomy, laparos-
copy showed substantially lower complication

rates and shorter length of hospital stay.'3® One
study®® reported an increased risk of abdominal
wall metastases (25% vs 3%), though this find-
ing likely reflects selection bias and staging-to-
-surgery delays rather than laparoscopy-related
issues. Overall, DL is a safe procedure with ex-
cellent tolerability, even in patients with pri-
or surgeries.

Disease-specific observations In the cases of
colorectal PM, DL prevented 12%-40% of fu-
tile laparotomies and improved CRS comple-
tion.1%19.27.39 Small-bowel involvement was
the dominant limiting factor. PCI underestima-
tion was common but clinically manageable.?!-27:33
In ovarian cancer, DL demonstrated high nega-
tive predictive value and excellent accuracy."6-35-40
Structured scoring systems (MitoScore / Fagotti)'®
showed reproducibility across centers. With re-
gards to GC, staging laparoscopy excluded ap-
proximately 30% of the patients from unneces-
sary laparotomy in population-scale data, and is
considered standard in many programs.5'? In ap-
pendiceal cancer/pseudomyxoma peritonei, DL
proved useful in detecting disease distribution
but less essential in obvious high-volume muci-
nous cases.'®'%36 Finally, in the case of urachal
adenocarcinoma, DL combined with cytology sig-
nificantly improved sensitivity, as compared with
imaging alone.*!

Summary of key findings The summary of the most
important quantitative findings is presented in
TABLE 2. The results demonstrate that DL is high-
ly feasible, safe, and clinically impactful. It im-
proves patient selection for CRS-HIPEC, reduc-
es nontherapeutic laparotomy, and identifies key
anatomic predictors of resectability, particularly
small-bowel involvement, more accurately than
imaging alone.519.20.27.29.42

DISCUSSION This review demonstrates that DL
has an important role in the preoperative evalua-
tion of patients considered for CRS-HIPEC. Across
29 studies and over 3600 reported procedures, DL
was feasible in nearly all patients, and major mor-
bidity remained low.'%18-20 The high completion
rate of DL, combined with a complication rate be-
low 2% in most cohorts, confirms that it is a safe
staging tool, even in patients with prior abdomi-
nal surgeries or suspected adhesions.'®153" These
characteristics make it suitable for routine use in
specialized centers that manage peritoneal surface
malignancies. The oncologic safety of laparosco-
py is also supported by evidence from minimally-
-invasive GC surgery, where no increased risk of
peritoneal dissemination or adverse survival out-
comes have been observed following laparoscop-
ic approaches.*?

A central finding of this review is the consis-
tent ability of DL to refine patient selection for
CRS-HIPEC. Across the studies, approximate-
ly 25%-50% of the patients were excluded from
CRS-HIPEC based on laparoscopic findings.'5-30-32
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The dominant reason for exclusion was extensive
disease of the small bowel or mesentery.'*19.26
These patterns confirm that the small bowel is
both the most critical site for determining re-
sectability and the most difficult domain for im-
aging. By identifying patients who would not
benefit from CRS-HIPEC, laparoscopy reduces
the number of nontherapeutic laparotomies and
limits the exposure of patients to unnecessary
surgical risks.'%1%27 Early exclusion also short-
ens the time to initiate more appropriate ther-
apies, such as systemic treatment or palliative
care, which is particularly important in aggres-
sive tumor biology.'®-23

DL also supports the selection of patients who
are likely to achieve CC. Several studies showed
that patients selected through laparoscopy had
higher rates of CC-0 or CC-1 resections than those
assessed via imaging alone.'*18:32.36 This supports
the role of laparoscopy as a gatekeeper that im-
proves the alignment between operative inten-
tion and outcome. Predictive accuracy of CC was
high in many cohorts, with PPVs frequently be-
tween 80% and 90%.3%:38 Such performance in-
dicates that DL can reliably identify individuals
who will benefit most from CRS-HIPEC.

DL performed better than cross-sectional im-
aging across all tumor types. CT often underesti-
mated small peritoneal deposits, struggled with
small-bowel and mesenteric disease, and overes-
timated the number of patients who appeared el-
igible for CRS-HIPEC.""12.22 MRI offered advan-
tages in selected settings but still lacked accura-
cy for small-bowel involvement.®!® PET-CT was
useful for identifying extraperitoneal metastases
but was limited in assessing tumor burden within
the peritoneal cavity.®'? In contrast, laparoscopy
allowed for direct visualization of the peritone-
al surfaces and provided more reliable identifica-
tion of occult disease.'®1"1%:32 [n GC, population-
-based data confirmed that staging laparoscopy
prevented numerous unnecessary laparotomies.!
In colorectal PM, DL reduced the rate of open-
-close procedures and clarified resectability in pa-
tients with equivocal imaging. In ovarian cancer,
laparoscopy provided high predictive accuracy for
cytoreduction and significantly reduced the num-
ber of nontherapeutic laparotomies when com-
bined with cross-sectional imaging.!6-26.35

Despite its strengths, DL has recognized limi-
tations. Across several studies, laparoscopic PCI
underestimated operative PCI in a substantial
proportion of patients. Underestimation occurred
most often in the small bowel regions, which re-
main difficult to inspect completely on laparos-
copy.?133-35 In spite of this, it should not discour-
age routine use of this procedure. Instead, it high-
lights the need to interpret laparoscopic findings
in conjunction with imaging, tumor biology, and
institutional resectability criteria.?*3* Efficient
decision-making is still possible when DL is used
as a qualitative tool rather than a strict quantita-
tive estimator of PCI.

The potential influence of DL on treatment tim-
ing deserves attention. Patients who undergo only
imaging may proceed directly to laparotomy and
face delays in receiving systemic therapy if the op-
eration is aborted.'%?3:2? DL can identify unresect-
able disease in a minimally-invasive setting, and
allows patients to start systemic therapy soon-
er.'819.27.84 Thig ig clinically relevant in borderline
imaging cases and in individuals at a risk of pro-
gression due to unnecessary surgical recovery.'323
Several studies in this review showed no increase
in time to CRS-HIPEC among patients who under-
went laparoscopy. This supports the conclusion
that DL does not delay definitive treatment and
may instead accelerate the transition to the most
appropriate therapy.3:18.29

Another area of interest is the use of DL in con-
version strategies. In some studies, patients with
high disease burden who were excluded on lap-
aroscopy underwent systemic therapy and later
achieved eligibility for CRS-HIPEC."32° This rein-
forces the role of DL not only as a selection tool
but also as a staging checkpoint that supports
treatment sequencing. Such an approach can im-
prove the therapeutic window for individuals who
respond to systemic therapy.'3-2429

The proposed DL-integrated pathway (FIGURE 1)
translates the evidence reviewed above into a prac-
tical decision framework. It positions laparoscopy
as an intermediate staging step in patients with
borderline or equivocal imaging, with particular
emphasis on small bowel and mesenteric assess-
ment. The algorithm should be interpreted flexi-
bly according to tumor biology, institutional PCI
thresholds, and the likelihood of achieving CC.

CONCLUSIONS DL is a safe and reliable tool for
evaluating patients with PM who are being con-
sidered for CRS-HIPEC. It provides information
that is not available through cross-sectional im-
aging and improves the accuracy of preoperative
staging, particularly in regions that determine
resectability, such as the small bowel and mes-
entery. Across diverse tumor types, DL reduces
the number of nontherapeutic laparotomies and
supports earlier access to the most adequate treat-
ment. It also enhances the likelihood of achiev-
ing CC by improving patient selection.
Although DL may underestimate PCI in some
patients, especially in small bowel regions, this
limitation can be managed by interpreting find-
ings together with imaging and tumor biology.
The overall benefits remain significant. When in-
corporated into a structured staging pathway, DL
improves the quality of surgical decision-making
and contributes to more efficient use of resources
in specialized peritoneal malignancy programs.
Future works should focus on standardizing
laparoscopic assessment techniques, validat-
ing tumor-specific scoring systems, and clarify-
ing the optimal timing of DL within multimod-
al treatment sequences. Prospective studies are
also needed to better define its impact on long-
-term outcomes. Based on current evidence, DL

VIDEOSURGERY AND OTHER MINIINVASIVE TECHNIQUES  2026; 21 (2)



should be considered an important component
in the preoperative evaluation of patients under-
going CRS-HIPEC.

ARTICLE INFORMATION

ACKNOWLEDGMENTS Manuscript preparation was supported during
Harvard Medical School’s Polish Clinical Scholars Research Training Pro-
gram, organized by the Medical Research Agency, Warsaw, Poland.

FUNDING None.

CONTRIBUTION STATEMENT MK conceived the concept of the study
and designed the review methodology. MK and PL conducted the literature
search and data extraction. MK, JW, and BK contributed to data interpreta-
tion and synthesis of the evidence. PM and MP critically revised the man-
uscript for important intellectual content. JO contributed radiological per-
spective and interpretation of imaging-related data. TJ and MB provided
senior surgical and oncological oversight and contributed to critical revi-
sion of the manuscript. All authors participated in the drafting or revision of
the manuscript and approved the final version to be submitted.

CONFLICT OF INTEREST None declared.

Al STATEMENT Artificial intelligence tools (ChatGPT, OpenAl; GPT-5.4
Thinking) were used solely for language editing and improving the clarity of
the manuscript. No artificial intelligence tools were used for data generation,
analysis, or scientific interpretation. All content was reviewed and approved
by the authors, who take full responsibility for the manuscript.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 Inter-
national License (CC BY-NC-SA 4.0), allowing anyone to copy and redistrib-
ute the material in any medium or format and to remix, transform, and build
upon the material, provided the original work is properly cited, distributed

under the same license, and used for noncommercial purposes only.

HOW TO CITE Kazanowski M, Lesiak P Wierzbicki J, et al. Role of di-
agnostic laparoscopy in preoperative staging and resectability assess-
ment for cytoreductive surgery combined with hyperthermic intraperitone-
al chemotherapy in peritoneal metastasis: a review. Wideochir Inne Tech
Maloinwazyjne. 2026; 21: 121-130. doi:10.20452/wiitm.18031

JOURNAL INFORMATION

Videosurgery and Other Miniinvasive Techniques is an official journal of
the Videosurgery Foundation.

REFERENCES

1 Aherne EA, Fenlon HM, Shields CJ, et al. What the radiologist should
know about treatment of peritoneal malignancy. Am J Roentgenol. 2017;
208: 531-543. (1

2 Roviello F, Caruso S, Marrelli D, et al. Treatment of peritoneal carcino-
matosis with cytoreductive surgery and hyperthermic intraperitoneal che-
motherapy: state of the art and future developments. Surg Oncol. 2011; 20:
e38-e54. (£

3 Harmon RL, Sugarbaker PH. Prognostic indicators in peritoneal carcino-
matosis from gastrointestinal cancer. Int Semin Surg Oncol. 2005; 2: 3. (&'

4  Esquivel J. Cytoreductive surgery and hyperthermic intraperitoneal che-
motherapy for colorectal cancer: survival outcomes and patient selection. J
Gastrointest Oncol. 2016; 7: 72-78. (%'

5 Gamboa AC, Winer JH. Cytoreductive surgery and hyperthermic intra-
peritoneal chemotherapy for gastric cancer. Cancers. 2019; 11: 1662. (£

6 Montori G, Coccolini F, Fugazzola P, et al. Cytoreductive surgery and hy-
perthermic intraperitoneal chemotherapy in ovarian and gastrointestinal peri-
toneal carcinomatosis: results from a 7-year experience. J Gastrointest On-
col. 2018; 9: 241-253. (£

7 Jacquet P, Sugarbaker PH. Clinical research methodologies in diagnosis
and staging of patients with peritoneal carcinomatosis. Cancer Treat Res.
1996; 82: 359-374. (&

8 Sanson C, Roosen A, Faron M, et al. Correlation between peritoneal can-
cer index and survival in advanced epithelial ovarian cancer with complete
resection. Int J Gynecol Cancer. 2024; 34: 730-737. (%'

9 Dohan A, Hobeika C, Najah H, et al. Preoperative assessment of perito-
neal carcinomatosis of colorectal origin. J Visc Surg. 2018; 155: 293-303. (%'

10 Van'T Sant |, Van Eden WJ, Engbersen MP, et al. Diffusion-weighted
MRI assessment of the peritoneal cancer index before cytoreductive sur-
gery. J Br Surg. 2019; 106: 491-498. (&

11 De Bree E, Koops W, Krdger R, et al. Peritoneal carcinomatosis from
colorectal or appendiceal origin: correlation of preoperative CT with intra-
operative findings and evaluation of interobserver agreement. J Surg On-
col. 2004; 86: 64-73. (5"

12 Marin D, Catalano C, Baski M, et al. 64-Section multi-detector row CT
in the preoperative diagnosis of peritoneal carcinomatosis: correlation with
histopathological findings. Abdom Imaging. 2010; 35: 694-700. &'

13 Jayakrishnan TT, Zacharias AJ, Sharma A, et al. Role of laparoscopy
in patients with peritoneal metastases considered for cytoreductive surgery

and hyperthermic intraperitoneal chemotherapy (HIPEC). World J Surg On-
col. 2014; 12: 270. (2

14 Iversen LH, Rasmussen PC, Laurberg S. Value of laparoscopy before
cytoreductive surgery and hyperthermic intraperitoneal chemotherapy for
peritoneal carcinomatosis. J Br Surg. 2013; 100: 285-292. (&'

15 Carboni F, Federici O, Giofre M, et al. An 18-year experience in diag-
nostic laparoscopy of peritoneal carcinomatosis: results from 744 patients.
J Gastrointest Surg. 2020; 24: 2096-2103. (&

16 Fagotti A, Vizzielli G, De laco P et al. A multicentric trial
(Olympia-MITO 13) on the accuracy of laparoscopy to assess peritone-
al spread in ovarian cancer. Am J Obstet Gynecol. 2013; 209: 462.e1-462.
ell. 8

17 Karanicolas PJ, Elkin EB, Jacks LM, et al. Staging laparoscopy in
the management of gastric cancer: a population-based analysis. J Am Coll
Surg. 2011; 213: 644-651e1. (&

18 Hanna DN, Ghani MO, Hermina A, et al. Diagnostic laparoscopy in pa-
tients with peritoneal carcinomatosis is safe and does not delay cytoreduc-
tive surgery with hyperthermic intraperitoneal chemotherapy. Am Surg.
2022; 88: 698-703. (&'

19 Leimkiihler M, De Haas RJ, Pol VEH, et al. Adding diagnostic laparos-
copy to computed tomography for the evaluation of peritoneal metastases
in patients with colorectal cancer: a retrospective cohort study. Surg Oncol.
2020; 33: 135-140. ('

20 Ang AJY, Liew RYM, Aw VZJ, et al. Diagnostic laparoscopy for pre-
-operative selection of patients with known peritoneal carcinomatosis for
CRS-HIPEC: a systematic review and meta-analysis. Eur J Surg Oncol. 2024;
50: 108623. (&'

21 Vurttas C, Uberriick L, Nadiradze G, et al. Limitations of laparoscopy
to assess the peritoneal cancer index and eligibility for cytoreductive sur-
gery with HIPEC in peritoneal metastasis. Langenbecks Arch Surg. 2022;
407: 1667-1675. ('

22 Koh J-L, Yan TD, Glenn D, et al. Evaluation of preoperative computed to-
mography in estimating peritoneal cancer index in colorectal peritoneal car-
cinomatosis. Ann Surg Oncol. 2009; 16: 327-333. (&'

23 Van Oudheusden TR, Braam HJ, Luyer MDP, et al. Peritoneal cancer pa-
tients not suitable for cytoreductive surgery and HIPEC during explorative
surgery: risk factors, treatment options, and prognosis. Ann Surg Oncol.
2015; 22: 1236-1242. ('

24 Acs M, Dadras A, Blaj S, et al. Selection criteria for cytoreductive sur-
gery and hyperthermic intraperitoneal chemotherapy with special empha-
sis on laparoscopy as an efficient tool. In Vivo. 2022; 36: 1367-1374. ('

25 Valle M, Garofalo A. Laparoscopic staging of peritoneal surface malig-
nancies. Eur J Surg Oncol EJSO. 2006; 32: 625-627. (2

26 Tozzi R, Traill Z, Valenti G, et al. A prospective study on the diagnostic
pathway of patients with stage IlIC-IV ovarian cancer: exploratory laparos-
copy (EXL) + CT scan VS. CT scan. Gynecol Oncol. 2021; 161: 188-193. (&'

27 Hentzen JEKR, Constansia RDN, Been LB, et al. Diagnostic laparoscopy
as a selection tool for patients with colorectal peritoneal metastases to pre-
vent a non-therapeutic laparotomy during cytoreductive surgery. Ann Surg
Oncol. 2020; 27: 1084-1093. &'

28 Garofalo A, Valle M. Laparoscopy in the management of peritoneal car-
cinomatosis. Cancer J. 2009; 15: 190-195. ('

29 Tabrizian P, Jayakrishnan TT, Zacharias A, et al. Incorporation of di-
agnostic laparoscopy in the management algorithm for patients with peri-
toneal metastases: a multi-institutional analysis. J Surg Oncol. 2015; 111:
1035-1040. (&'

30 Von Breitenbuch P, Boerner T, Jeiter T, et al. Laparoscopy as a use-
ful selection tool for patients with prior surgery and peritoneal metasta-
ses suitable for multimodality treatment strategies. Surg Endosc. 2018; 32:
2288-2294. (%

31 Marmor RA, Kelly KJ, Lowy AM, et al. Laparoscopy is safe and accu-
rate to evaluate peritoneal surface metastasis prior to cytoreductive surgery.
Ann Surg Oncol. 2016; 23: 1461-1467. &'

32 Bravo R, Jafari MD, Pigazzi A. The utility of diagnostic laparoscopy in
patients being evaluated for cytoreductive surgery and hyperthermic perito-
neal chemotherapy. Am J Clin Oncol. 2018; 41: 1231-1234. (&

33 Passot G, Dumont F, Goéré D, et al. Multicentre study of laparoscop-
ic or open assessment of the peritoneal cancer index (BIG-RENAPE). Br J
Surg. 2018; 105: 663-667. (&

34 Angeles MA, Migliorelli F, Del M, et al. Concordance of laparoscop-
ic and laparotomic peritoneal cancer index using a two-step surgical proto-
col to select patients for cytoreductive surgery in advanced ovarian cancer.
Arch Gynecol Obstet. 2021; 303: 1295-1304. &'

35 Ahmed SA, Abou-Taleb H, Yehia A, et al. The accuracy of multi-
-detector computed tomography and laparoscopy in the prediction of peri-
toneal carcinomatosis index score in primary ovarian cancer. Acad Radiol.
2019; 26: 1650-1658. (5

36 Pomel C, Appleyard T-L, Gouy S, et al. The role of laparoscopy to eval-
uate candidates for complete cytoreduction of peritoneal carcinomatosis
and hyperthermic intraperitoneal chemotherapy. Eur J Surg Oncol. 2005;
31:540-543. (%'

37 Valle M, Federici 0, Garofalo A. Patient selection for cytoreduc-
tive surgery and hyperthermic intraperitoneal chemotherapy, and role of

REVIEW PAPER General surgery Diagnostic laparoscopy for CRS-HIPEC selection 129


https://doi.org/10.1186/1477-7819-12-270
https://doi.org/10.1186/1477-7819-12-270
https://doi.org/10.1002/bjs.8908
https://doi.org/10.1002/bjs.8908
https://doi.org/10.1002/bjs.8908
https://doi.org/10.1007/s11605-019-04368-w
https://doi.org/10.1007/s11605-019-04368-w
https://doi.org/10.1007/s11605-019-04368-w
https://doi.org/10.1016/j.ajog.2013.07.016
https://doi.org/10.1016/j.ajog.2013.07.016
https://doi.org/10.1016/j.ajog.2013.07.016
https://doi.org/10.1016/j.ajog.2013.07.016
https://doi.org/10.1016/j.jamcollsurg.2011.07.018
https://doi.org/10.1016/j.jamcollsurg.2011.07.018
https://doi.org/10.1016/j.jamcollsurg.2011.07.018
https://doi.org/10.1177/00031348211048819
https://doi.org/10.1177/00031348211048819
https://doi.org/10.1177/00031348211048819
https://doi.org/10.1177/00031348211048819
https://doi.org/10.1016/j.suronc.2020.02.010
https://doi.org/10.1016/j.suronc.2020.02.010
https://doi.org/10.1016/j.suronc.2020.02.010
https://doi.org/10.1016/j.suronc.2020.02.010
https://doi.org/10.1016/j.ejso.2024.108623
https://doi.org/10.1016/j.ejso.2024.108623
https://doi.org/10.1016/j.ejso.2024.108623
https://doi.org/10.1016/j.ejso.2024.108623
https://doi.org/10.1007/s00423-022-02455-2
https://doi.org/10.1007/s00423-022-02455-2
https://doi.org/10.1007/s00423-022-02455-2
https://doi.org/10.1007/s00423-022-02455-2
https://doi.org/10.1245/s10434-008-0234-2
https://doi.org/10.1245/s10434-008-0234-2
https://doi.org/10.1245/s10434-008-0234-2
https://doi.org/10.1245/s10434-014-4148-x
https://doi.org/10.1245/s10434-014-4148-x
https://doi.org/10.1245/s10434-014-4148-x
https://doi.org/10.1245/s10434-014-4148-x
https://doi.org/10.21873/invivo.12840
https://doi.org/10.21873/invivo.12840
https://doi.org/10.21873/invivo.12840
https://doi.org/10.1016/j.ejso.2006.03.015
https://doi.org/10.1016/j.ejso.2006.03.015
https://doi.org/10.1016/j.ygyno.2021.01.013
https://doi.org/10.1016/j.ygyno.2021.01.013
https://doi.org/10.1016/j.ygyno.2021.01.013
https://doi.org/10.1245/s10434-019-07957-w
https://doi.org/10.1245/s10434-019-07957-w
https://doi.org/10.1245/s10434-019-07957-w
https://doi.org/10.1245/s10434-019-07957-w
https://doi.org/10.1097/ppo.0b013e3181a58e93
https://doi.org/10.1097/ppo.0b013e3181a58e93
https://doi.org/10.1002/jso.23924
https://doi.org/10.1002/jso.23924
https://doi.org/10.1002/jso.23924
https://doi.org/10.1002/jso.23924
https://doi.org/10.1007/s00464-017-5923-0
https://doi.org/10.1007/s00464-017-5923-0
https://doi.org/10.1007/s00464-017-5923-0
https://doi.org/10.1007/s00464-017-5923-0
https://doi.org/10.1245/s10434-015-4958-5
https://doi.org/10.1245/s10434-015-4958-5
https://doi.org/10.1245/s10434-015-4958-5
https://doi.org/10.1007/s10147-016-1078-6
https://doi.org/10.1007/s10147-016-1078-6
https://doi.org/10.1007/s10147-016-1078-6
https://doi.org/10.1002/bjs.10723
https://doi.org/10.1002/bjs.10723
https://doi.org/10.1002/bjs.10723
https://doi.org/10.1007/s00404-020-05874-y
https://doi.org/10.1007/s00404-020-05874-y
https://doi.org/10.1007/s00404-020-05874-y
https://doi.org/10.1007/s00404-020-05874-y
https://doi.org/10.1016/j.acra.2019.04.005
https://doi.org/10.1016/j.acra.2019.04.005
https://doi.org/10.1016/j.acra.2019.04.005
https://doi.org/10.1016/j.acra.2019.04.005
https://doi.org/10.1016/j.ejso.2005.01.009
https://doi.org/10.1016/j.ejso.2005.01.009
https://doi.org/10.1016/j.ejso.2005.01.009
https://doi.org/10.1016/j.ejso.2005.01.009
https://doi.org/10.1016/j.soc.2012.07.005
https://doi.org/10.1016/j.soc.2012.07.005
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.2214/ajr.16.16646
https://doi.org/10.2214/ajr.16.16646
https://doi.org/10.2214/ajr.16.16646
https://doi.org/10.1016/j.suronc.2010.09.002
https://doi.org/10.1016/j.suronc.2010.09.002
https://doi.org/10.1016/j.suronc.2010.09.002
https://doi.org/10.1016/j.suronc.2010.09.002
https://doi.org/10.1186/1477-7800-2-3
https://doi.org/10.1186/1477-7800-2-3
https://doi.org/10.33612/diss.136430372
https://doi.org/10.33612/diss.136430372
https://doi.org/10.33612/diss.136430372
https://doi.org/10.5348/z12-2016-20-cr-12
https://doi.org/10.5348/z12-2016-20-cr-12
https://doi.org/10.21037/jgo.2017.12.04
https://doi.org/10.21037/jgo.2017.12.04
https://doi.org/10.21037/jgo.2017.12.04
https://doi.org/10.21037/jgo.2017.12.04
https://doi.org/10.1007/978-1-4613-1247-5_23
https://doi.org/10.1007/978-1-4613-1247-5_23
https://doi.org/10.1007/978-1-4613-1247-5_23
https://doi.org/10.1136/ijgc-2023-005158
https://doi.org/10.1136/ijgc-2023-005158
https://doi.org/10.1136/ijgc-2023-005158
https://doi.org/10.1016/j.jviscsurg.2018.01.002
https://doi.org/10.1016/j.jviscsurg.2018.01.002
https://doi.org/10.1002/bjs.10989
https://doi.org/10.1002/bjs.10989
https://doi.org/10.1002/bjs.10989
https://doi.org/10.1002/jso.20049
https://doi.org/10.1002/jso.20049
https://doi.org/10.1002/jso.20049
https://doi.org/10.1002/jso.20049
https://doi.org/10.1007/s00261-008-9464-9
https://doi.org/10.1007/s00261-008-9464-9
https://doi.org/10.1007/s00261-008-9464-9
https://doi.org/10.1186/1477-7819-12-270
https://doi.org/10.1186/1477-7819-12-270

laparoscopy in diagnosis, staging, and treatment. Surg Oncol Clin N Am.
2012; 21: 515-531. (2

38 Ghanipour L, Wallin J, Cashin P, et al. The impact of surgical staging
in patients with colorectal peritoneal metastases scheduled for CRS-HIPEC.
Pleura Peritoneum. 2025; 10: 59-68. (&'

39 Yan TD, Sim J, Morris DL. Selection of patients with colorectal perito-
neal carcinomatosis for cytoreductive surgery and perioperative intraperito-
neal chemotherapy. Ann Surg Oncol. 2007; 14: 1807-1817. (2"

40 Varnoux C, Huchon C, Bats AS, et al. Diagnostic accuracy of hand-
-assisted laparoscopy in predicting resectability of peritoneal carcinoma-
tosis from gynecological malignancies. Eur J Surg Oncol EJSO. 2013; 39:
774-7179. (3

41 Stokkel LE, Mehta AM, Behrendt MA, et al. Diagnostic laparoscopy
and abdominal cytology reliably detect peritoneal metastases in patients
with urachal adenocarcinoma. Ann Surg Oncol. 2020; 27: 2468-2475. (2

42 Seshadri RA, Hemanth Raj E. Diagnostic laparoscopy in the pre-
-operative assessment of patients undergoing cytoreductive surgery and
HIPEC for peritoneal surface malignancies. Indian J Surg Oncol. 2016; 7:
230-235. (%

43 Guo J, Zheng L, Chen J, et al. Disparities of tumour markers in intra-
peritoneal drainage fluid between laparoscopic and open radical gastrec-
tomy for gastric cancer. Wideochir Inne Tech Maloinwazyjne. 2024; 19:
233-242.(%

44  Hentzen JEKR, van der Plas WY, Constansia RDN, et al. Role of diag-
nostic laparoscopy in patients with suspicion of colorectal peritoneal metas-
tases to evaluate suitability for cytoreductive surgery with hyperthermic in-
traperitoneal chemotherapy. BJS Open. 2019; 3: 812-821. (2

130 VIDEOSURGERY AND OTHER MINIINVASIVE TECHNIQUES  2026; 21 (2)


https://doi.org/10.1016/j.soc.2012.07.005
https://doi.org/10.1016/j.soc.2012.07.005
https://doi.org/10.1515/pp-2024-0013
https://doi.org/10.1515/pp-2024-0013
https://doi.org/10.1515/pp-2024-0013
https://doi.org/10.1245/s10434-007-9350-7
https://doi.org/10.1245/s10434-007-9350-7
https://doi.org/10.1245/s10434-007-9350-7
https://doi.org/10.1016/j.ejso.2013.03.022
https://doi.org/10.1016/j.ejso.2013.03.022
https://doi.org/10.1016/j.ejso.2013.03.022
https://doi.org/10.1016/j.ejso.2013.03.022
https://doi.org/10.1245/s10434-020-08206-1
https://doi.org/10.1245/s10434-020-08206-1
https://doi.org/10.1245/s10434-020-08206-1
https://doi.org/10.1007/s13193-015-0486-9
https://doi.org/10.1007/s13193-015-0486-9
https://doi.org/10.1007/s13193-015-0486-9
https://doi.org/10.1007/s13193-015-0486-9
https://doi.org/10.5114/wiitm.2024.139509
https://doi.org/10.5114/wiitm.2024.139509
https://doi.org/10.5114/wiitm.2024.139509
https://doi.org/10.5114/wiitm.2024.139509
https://doi.org/10.1002/bjs5.50193
https://doi.org/10.1002/bjs5.50193
https://doi.org/10.1002/bjs5.50193
https://doi.org/10.1002/bjs5.50193

