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Abstract

Background Cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) is increasingly used in
peritoneal carcinomatosis (PC) management. This modality is criticized for its high morbidity and mortality. We evaluate
the morbidity and mortality of patients undergoing this procedure in our institution.

Methods A review of our institution’s database was performed. All patients who underwent CRS/HIPEC between July
2011 and March 2018 were divided into three groups: no, low-grade, and high-grade complications. Prognostic factors were
determined with Cox regression, while morbidity risk factors were analyzed using multinomial logistic regression.

Results 225 consecutive patients underwent CRS/HIPEC. The most common primary cancer types were colorectal (35.1%),
appendiceal (25.8%), and ovarian (22.2%). Median age was 55 years old (range 14-77), and patients were typically female
(68.0%). 38.7% developed low-grade complications and 14.7% had high-grade complications. No 30-day mortality was
observed. Different tumor origins are associated with significant differences in overall survival (p <0.001). Patients with-
out complications had significantly better survival than those with high-grade complications (HR 0.35, 95% CI 0.15-0.81,
p <0.001). Males were more likely to develop low-grade complications (OR 3.30, 95% CI 1.31-8.30, p=0.011). Intra-
operative blood loss was associated with greater odds of developing any post-operative complications (OR 1.001, 95% CI
1.0003-1.002, p=0.007; and OR 1.002, 95% CI 1.001-1.002, p <0.001, for low and high grade, respectively).

Conclusion Presence of high-grade complication was associated with poorer survival in patients after CRS/HIPEC. Pre-
operative careful assessment of patients is pivotal to ensure favorable patient outcome following this complex procedure.
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Introduction

Peritoneal carcinomatosis (PC) is a form of metastatic
disease from a number of intra-abdominal malignancies
including appendiceal, gastrointestinal and gynecologic. The
presence of PC has been known to portend a poor progno-
sis. In the presence of modern systemic chemotherapy and
biologics, median survival of patients is 12—18 months for
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colorectal PC [1], up to 12 months for gastric PC [2], and
rarely above 30 months for platinum-sensitive ovarian PC
[3]. The introduction of cytoreductive surgery (CRS) and
hyperthermic intraperitoneal chemotherapy (HIPEC) in the
1980s changed the landscape for PC treatment. This multi-
modal therapeutic approach aims to remove all macroscopic
disease, following which a heated chemotherapy perfusate is
used to target all remaining viable microscopic disease [4].
CRS/HIPEC has consistently demonstrated improved sur-
vival [5-10] and quality of life [11-14] in selected patients
across various malignancies. Randomized controlled trials
investigating the efficacy of CRS/HIPEC in colorectal [15],
gastric [16] and ovarian cancers [17, 18] have also revealed
significant benefits to patient outcomes.

Despite mounting evidence of its therapeutic efficacy,
CRS/HIPEC is undermined by its alleged associated
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morbidity and mortality rates. In a 2009 meta-analysis,
high-risk morbidity and mortality rates for this complex
procedure ranged between 0-52 and 0—17%, with an average
of 28.8% and 2.9%, respectively [19]. More recently, large
series consisting of patients with varied oncologic origins
have reported rates of morbidity and mortality of 31-50%
and 0.9-5.8%, respectively [5, 6, 19-23]. The prevention
of complications and death after CRS/HIPEC continues to
be an important challenge. We evaluate the post-operative
30-day morbidity and mortality of patients undergoing this
procedure in our institution, after our initial experience, in
an attempt to show that minimal morbidity and mortality can
be a reality for this complex surgical procedure. Addition-
ally, we sought to identify factors associated with survival
and the development of morbidity in our patient cohort to
guide future patient management.

Patients and methods

A prospective database containing relevant patient demo-
graphics, tumor characteristics and treatment-related data
of consecutive patients who underwent CRS/HIPEC in the
National Cancer Centre Singapore (NCCS) was reviewed.

The NCCS CRS/HIPEC programme was first initiated in
2001, with 64 procedures performed up to 2010. After this
10-year period, we felt that our institution had overcome our
learning curve and hence selected patients treated between
July 2011 and March 2018 for this study. This was supported
by a preliminary analysis of our patient data that revealed
patients treated prior to July 2011 had significantly higher
complication rates as compared to those who underwent
CRS/HIPEC after that period (p=0.041). The SingHealth
Centralized Institutional Review Board approved the con-
duct of this study (CIRB 2011/917/D). The details of our
institution’s pre-operative and operative management have
been described in greater detail previously [24].

Patient selection

Patients were deemed eligible for CRS/HIPEC if they dem-
onstrated Eastern Cooperative Group (ECOG) score status
zero or one [25] and did not present with distant metas-
tases on pre-operative radiological imaging. All potential
CRS/HIPEC cases were discussed at multidisciplinary
tumor board meetings (MDTM) to determine the feasibil-
ity of complete cytoreduction and tumor clearance. During
the MDTM, surgical, medical, and radiation oncologists,
pathologists, and oncology radiologists gather to critically
review clinical presentations and radiological scans to assess
the possibility of obtaining complete cytoreduction before
deciding on the treatment strategy in a consensus approach.
Routine physical and blood tests, including detection of

@ Springer

tumor markers, were conducted for each patient prior to the
surgical procedure.

CRS/HIPEC procedure

CRS was performed as described by Sugarbaker et al. [26].
Patients who undergo diaphragmatic stripping had chest
tubes routinely inserted intra-operatively. If bowel anasto-
moses were required, they were performed after HIPEC. The
extent of peritoneal disease and completeness of resection
were determined intra-operatively by the peritoneal cancer
index (PCI) score [27] and completeness of cytoreduc-
tion (CC) score [28, 29], respectively. Patients with a CC
score of zero or one were deemed to have achieved optimal
cytoreduction.

The drug used for HIPEC was prescribed according to
the primary tumor origin by the treating medical oncologist.
The drug of choice for colorectal and appendiceal PC was
mitomycin C, while cisplatin was administered for ovarian,
primary peritoneal and mesothelioma PC. HIPEC was per-
formed via the closed technique at 41-42 °C for 60 min.

Post-operative morbidity and mortality

Morbidity was documented and graded using the Common
Terminology Criteria for Adverse Events (CTCAE) clas-
sification within 30 days. Low-grade complications were
described as grades 1 and 2, and high-grade complications
as grades 3 and 4. Death related to the adverse event was
defined as grade 5.

Follow-up

Post-operative surveillance was conducted every 3 months
for the 1st year and subsequently once every 6 months. Rou-
tine tests include computed tomography (CT) imaging of
the thorax, abdomen and pelvis, and blood tests of tumor
markers when appropriate. Adjuvant systemic chemotherapy
was prescribed when indicated by the medical oncologists.

Statistical analyses

We evaluated the demographics and clinical differences
among patients who were divided into three groups: (1)
no post-operative complications, (2) low-grade compli-
cations, and (3) high-grade complications. Patient demo-
graphics and perioperative details were summarized using
descriptive statistics. Survival functions were estimated
using Kaplan—Meier method and log-rank test was used to
evaluate differences amongst groups. Cox regression was
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used to investigate factors on the risk of the event of death.
Variables with p <0.10 on the univariate analysis were
included in the multivariate Cox regression model, built
using backward selection. Multinomial logistic regres-
sion was performed to identify independent risk factors
for developing low- and high-grade complications using no
post-operative complications group as the reference. Vari-
ables with p <0.10 on univariate analysis were included
in the multivariate multinomial logistic regression model,
built using stepwise backward selection. Variables with
p <0.05 were considered statistically significant. All anal-
yses were performed using Stata version 12.0 (StataCorp
LLC, TX, USA).

Results
Patient demographics and treatment characteristics

From July 2011 and March 2018, 225 patients underwent
the CRS/HIPEC procedure in our institution. Patient
clinicopathologic factors, and intra- and post-operative
details are listed in Table 1. The median age of our patient
cohort was 55 (range 14-77) years. Patients were typically
female (68.0%), Chinese (75.1%), and with ECOG status 0
(89.7%). 37.3% of our patients did not exhibit any comor-
bidities. The most common primary tumor types observed
were colorectal (35.1%), appendiceal (25.8%) and ovarian
(22.2%). Median pre-operative CEA, CA19-9, CA125 and
CRP levels were 3.3 pg/L (range 0.2-1407), 17.6 U/mL
(range 0.6-6863), 21.8 U/mL (0.7-6131), and 2.6 mg/L
(range 0.2-245), respectively.

Patients had a median PCI score of 10 (range 0-39) and
99.6% of them underwent optimal cytoreduction (CC score
0/1). Median duration of the CRS/HIPEC procedure was
6.9 h (range 3.3—14.7). During the surgery, patients had an
estimated median blood loss of 1000 mL (range 0-11,000),
required a median of 1 pint (range 0-21) of blood transfu-
sion. Post-operatively, a median of O pints (range 0-25)
of blood transfusion was required. Median ICU stay, time
to full feed and total hospital stay were 0 (range 0—40),
5 (range 3-41) and 12 (range 6-94) days, respectively.
96.0% of our patients were warded in the ICU for 4 or less
days. 1 patient had a 40-day ICU stay; this patient had
extensive peritoneal disease and required a staged CRS
and HIPEC. In addition, he suffered from post-operative
complications which were managed in the ICU.

Following the surgery and within 30 days, 38.7% of
patients developed low-grade complications, while 14.7%
experienced high-grade complications. No mortality was
observed. The most common complications observed

were pulmonary (19.4%), renal (14.7%), gastrointestinal
(11.8%), and wound infection (11.8%) (Table 2).

Follow-up and survival analyses

With a median follow-up of 19.8 months (95% CI
17.2-25.3), median OS of our patient cohort was
54.3 months (95% CI 44.5-73.1). Overall 1-, 3- and 5-year
OS rates were 92.7%, 71.1% and 44.8%, respectively. Indi-
vidually, patients who experienced no post-operative, low-
grade and high-grade complications had 5-year OS rates
of 52.8% (95% CI 25.0-74.6), 37.0% (95% CI 19.2-54.8),
and 43.0% (95% CI 20.2-64.1), respectively, where the
difference amongst OS rates was statistically significant
(»p=0.016) (Fig. 1). The multivariate OS analysis identi-
fied the primary tumor type and presence of complications
as independent prognostic factors (Table 3). Patients with
ovarian PC and primary peritoneal cancer (HR 0.36, 95% CI
0.17-0.76, p=0.008), and appendiceal PC (HR 0.22, 95%
CI0.17 - 0.76, p=0.002) had significantly better survival
than those with colorectal PC. Patients who experienced no
complications also had better survival as compared to those
who experienced high-grade complications (HR 0.35, 95%
CI10.15-0.81, p<0.001).

Factors associated with the development
of complications

Factors associated with different post-operative compli-
cation groups were determined with multinomial logistic
regression, and summarized in Table 4. The multivari-
ate multinomial logistic regression was built using step-
wise backward selection. Male patients were more likely
to experience low-grade complications (OR 3.30, 95% CI
1.31-8.30, p=0.011). An increase in volume of blood loss
led to a higher chance of having low- (OR 1.001, 95% CI
1.0003-1.002, p=0.007) and high-grade complications (OR
1.002, 95% CI 1.001-1.002, p <0.001).

Discussion

As with all major surgical procedures, for CRS/HIPEC to
become standard of care for the treatment of peritoneal
disease, an optimal risk—benefit balance must be achieved.
Skepticism for this procedure lies not in its efficacy, but its
associated morbidity and mortality. We report zero CRS/
HIPEC-associated mortality in our patient cohort, and
acceptable low- and high-grade morbidity rates were 38.7%
and 14.7%, respectively. Furthermore, surrogates of com-
plications including short median ICU stay (0 days) and
total hospital stay (12 days) indicate consistency with low
morbidity rates associated with CRS/HIPEC. Therefore,
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Table 1 Patient

clinicopathologic factors,
operative and post-operative

details
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Characteristics Total (n=225)
n %
Age at CRS/HIPEC [median (range)] 55 (14-77)
Gender
Female 153 68.0
Male 72 31.9
Race
Chinese 169 75.1
Malay 8 3.6
Indian 10 4.4
Others 38 16.9
ECOG status
0 200 89.7
1 23 10.3
Comorbidities
Yes 141 62.7
No 84 37.3
Primary tumor
Colorectal 79 35.1
Ovarian 50 22.2
Primary peritoneal 16 7.1
Appendiceal 58 25.8
Mesothelioma 7 3.1
Others® 15 6.7
Pre-operative tumor markers [median (range)]
CEA (pg/L) 3.3 (0.2-1407)
CA19-9 (U/mL) 17.6 (0.6-6863)
CA125 (U/mL) 21.8 (0.7-6131)
CRP (mg/L) 2.6 (0.2-245)
CRS/HIPEC procedure duration, hours [median (range)] 6.9 (3.3-14.7)
PCI score [median (range)] 10 (0-39)
CC score
CC0/1 222 99.6
CC2 1 0.4
Blood loss, mL [median (range)] 1000 (0-11,000)
Intra-operative blood transfusion, pints [median (range)] 1(0-21)
Post-operative blood transfusion, pints [median (range)] 0 (0-25)
Complications
High grade 33 14.7
Low grade 87 38.7
None 105 46.7
SICU stay, days [median (range)] 0 (0-40)
Time to full feed, days [median (range)] 5(3-41)
Total hospital stay, days [median (range)] 12 (6-94)

Sums of numbers may not add up to total number of patients in cohort due to missing data

CRS/HIPEC cytoreductive surgery and hyperthermic intraperitoneal chemotherapy, ECOG Eastern Coop-
erative Oncology Group, CEA carcinoembryonic antigen, CA19-9 carbohydrate antigen 19-9, CA125 can-
cer antigen 125, CRP C-reactive protein, PCI peritoneal carcinomatosis index, CC completeness of cytore-
ductive, SICU surgical intensive care unit

4Other primary tumor types: 3 small intestine, 2 sarcomas, 5 gastric, 3 endometrial, 1 endocervical and 1
malignant neoplasm of the female genital organ
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Table 2 Morbidity after CRS/
HIPEC

Fig. 1 Kaplan—Meier survival
curve according to the type of
complications. The difference
amongst no complications,
low- and high-grade complica-
tions is statistically significant
(p=0.016)

Complications Low-grade complica- High-grade complica-  All
tions tions
n % n % n %
Pulmonary 19 17.0 14 24.1 33 19.4
Renal 17 15.2 8 13.8 25 14.7
Gastrointestinal 18 16.1 2 34 20 11.8
‘Wound infection 16 14.3 4 6.9 20 11.8
Intra-abdominal collections 0 0 15 259 15 8.8
Hematological 14 12.5 0 0 14 8.2
Cardiac 7 6.3 2 3.4 9 53
Fever 6 5.4 0 0 6 35
Vomiting and nausea 4 3.6 1 1.7 5 2.9
Increased stoma output 3 2.7 1 1.7 4 24
Bleeding 1 0.9 2 3.4 3 1.8
Anastomotic leak 2 1.8 1 1.7 3 1.8
Urinary tract infection 3 2.7 0 0 3 1.8
Perforation 0 0 3 52 3 1.8
Infectious 1 0.9 1 1.7 2 1.2
Urological 1 0.9 1 1.7 2 1.2
Ureteric leak 0 0 1 1.7 1 0.6
Scrotal ulcer 0 0 1 1.7 1 0.6
Guillain-Barré syndrome 0 0 1 1.7 1 0.6
Complications
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Table 3 Univariate and

multivariate Cox regression on Univariate Multivariate
overall survival HR 95% CI pvalue HR  95%CI p value

Age at CRS/HIPEC 0.99 0.97-1.02 0.481 - - -
Male 1.97 1.08-3.60 0.027 - - -
Race

Chinese Ref 0.746 - - -

Malay 1.36 0.42-4.43 0.604 - - -

Indian 1.69 0.40-7.07 0.474 - - -

Others 0.71 0.25-2.0 0.525 - - -
ECOG status

0 Ref - - _

1 1.12 0.49-2.53 0.791 - - -
Comorbidities

None Ref - -

Yes 1.15 0.63-2.11 0.650 - - -
Primary tumor

Colorectal Ref 0.005 Ref <0.001

Ovarian and primary peritoneal 0.53 0.26-1.10 0.089 0.36 0.17-0.76  0.008

Appendiceal 0.49 0.21-1.13 0.092 022  0.17-0.76  0.002

Mesothelioma and others 2.01 0.92-4.38 0.078 1.50 0.67-3.37 0.322
Pre-operative tumor markers

CEA (pg/L) 0.999  1.00-1.00 0.985 - - -

CA19-9 (U/mL) 1.00 1.00-1.00 0.985 - - -

CA125 (U/mL) 0.999  0.99-1.00 0.818 - - -

CRP (mg/L) 0.97 0.90-1.04 0.335 - - -
CRS/HIPEC procedure duration (h) 1.05 0.93-1.18 0.439 - - -
PCI score 1.02 0.99-1.05 0.269 - - -
Estimated blood loss (ml) 1.00 0.99-1.00 0.962 - - -
Intra-operative blood transfusion (pint)  1.03 0.95-1.11 0.457 - - -
Post-operative blood transfusion (pint)  1.03 0.96-1.10 0.485 - - -
Insertion of chest tube(s) 0.85 0.35-2.08 0.722 - - -
Stoma creation 1.70 0.96-3.03 0.070 - - -
Complications

High grade Ref 0.027 Ref 0.001

Low grade 0.84 0.43-1.67 0.629 0.84 0.43-1.67 0.086

None 0.35 0.15-0.81 0.014 035 0.15-0.81 <0.001
SICU stay (days) 0.92 0.81-1.06 0.242 - - -
Time to full feed (days) 0.995 0.949-1.044 0.841 - - -
Total hospital stay (days) 0995 0977-1.014 0.629 - - -
Recurrence 1.81 0.94-3.48 0.077 - - -

CRS/HIPEC cytoreductive surgery and hyperthermic intraperitoneal chemotherapy, ECOG Eastern Coop-
erative Oncology Group, CEA carcinoembryonic antigen, CA/9-9 carbohydrate antigen 19-9, CA125 can-
cer antigen 125, CRP C-reactive protein, PCI peritoneal carcinomatosis index, SICU intensive care unit

morbidity and mortality should not be a pretext for the
reluctance to consider this procedure in selected patients.
Notwithstanding, there is a crucial need to carefully select
patients for this procedure to enable better outcomes.

The most frequent complications observed in our patient
cohort was pulmonary (19.4%) followed by renal complica-
tions (14.7%). This does not come across as surprising as
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pulmonary complications are fairly common after abdomi-
nal surgery [30, 31]. Moreover, it is expected that diaphrag-
matic stripping would result in pleural effusions. Notably,
our institution routinely inserts chest tubes following dia-
phragmatic peritonectomies, hence we report only six cases
of pleural effusion in our cohort. Similarly, renal complica-
tions have been identified as a key complication post-HIPEC
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[32]. We observed 16 cases of acute kidney injury (AKI) out
of 25 renal complication cases in our patient cohort (64%).
We note that majority of our patients (65%) who suffered
from renal complications were treated with cisplatin dur-
ing HIPEC, while the remainder had mitomycin-C. This
observed association of cisplatin with renal complications
has been reported previously [32—-34]. Apart from the effects
of platinum-based chemotherapeutic drugs, other mecha-
nisms have also been proposed for the renal complications,
such as fluid redistribution and intra-operative hemodynamic
instability [32, 35].

The primary tumor type was significantly associated with
our patient’s OS. Patients with ovarian PC and primary peri-
toneal cancer, as well as appendiceal PC, had better survival
outcomes than that of those with colorectal cancer. This is
likely due to differences in tumor biology. The presence of
high-grade complications was also independently associated
with poorer OS outcomes in our patient cohort, which has
been reported in the literature [36, 37]. A potential factor
which may influence the prognosis of patients is the admin-
istration of adjuvant chemotherapy, which could be affected
by the grade of complications. In our cohort, 37/105 (35.2%)
of patients with no complications, 27/87 (31.0%) of those
with low-grade complications, and 7/33 (21.2%) of those
with high-grade complications went on to be treated with
adjuvant chemotherapy. However, the difference was not
statistically different (p=0.316).

To determine independent risk factors for the develop-
ment of complications in patients undergoing CRS/HIPEC,
we assessed risk factors associated with morbidity in our
patient cohort. Males were more likely to develop low-
grade complications. Although intriguing, we do not see an
obvious explanation for this finding. Differences in gender
have been suggested to correlate with the occurrences of
complications in surgical procedures. For instance, Lambert
et al. [38] identified female gender as an independent risk
factor for the development of neutropenia in patients under-
going HIPEC with mitomycin C. Likewise, intra-operative
blood loss reflects a multitude of factors including patient
comorbidities, the extent of surgery, and type of surgical
procedures performed. After adjusting for these factors, we
note that intra-operative blood loss remained associated with
the development of complications. Similar to our results,
Tabrizian et al. [39] identified intra-operative blood loss as
the sole prognostic factor associated with major complica-
tions in patients who underwent CRS/HIPEC in their tertiary
institution. These predictive variables are potentially useful
in the patient selection process. Patients deemed to be at
high risk for the CRS/HIPEC procedure could be offered
treatment with neoadjuvant therapies in an attempt to reduce
their morbidity for the procedure. Additionally, strict intra-
operative fluid management is essential throughout the
procedure.
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We achieved zero mortality and acceptable morbidity
rates possibly due to increased knowledge and experience
in our institution. As with any complex surgery, high-vol-
ume centers and skilled surgical teams are associated with
improved patient outcomes [5, 40, 41]. Moreover, the learn-
ing curve has been established as a crucial feature to reduce
the incidence of post-operative complications and improve
overall survival of patients [5, 6, 20, 41-43]. In our previous
publications, we reported a mortality rate of 1%, which was
attributed to, by two patients who demised beyond 30 days,
due to post-operative complications and prolonged hospi-
talization [24, 44]. These patients underwent CRS/HIPEC in
our initial experience with this procedure, during which we
were possibly within our learning curve. In the current study,
we only analyzed patients operated on after we felt that we
had overcome the inherent learning curve for this complex
procedure, which possibly resulted in improved patient out-
comes. This decision was supported by the observed change
in complication rate during these periods. An analysis of our
patients’ data revealed that those treated before July 2011
experienced significantly higher complication rates (66.7%)
as compared to those who underwent the CRS/HIPEC pro-
cedure after this period (53.3%) (p=0.041). Additionally,
those operated on before July 2011 exhibited significantly
higher grade 3 (36.5% vs 19.2%, p=0.015) and grade 5
(3.85% vs 0%, p=0.031) complication rates, with no dif-
ferences between the groups for grades 1, 2 and 4 morbid-
ity. Apart from improved technical expertise with time, a
critical component of the learning curve is the development
of better patient selection [42, 43]. To ensure our patients
reap the benefits of this multimodal procedure, our institu-
tion is stringent with the inclusion and exclusion criteria of
CRS/HIPEC. Additionally, all patients listed are assessed
for suitability to undergo the procedure at the MDTM. Our
team recently reported on the demographics of patients in
our institution who were being considered for CRS/HIPEC
[45]. Between 2011 and 2015, 407 patients were consid-
ered for the procedure of which 210 (51.6%) patients were
not recommended for CRS/HIPEC during the MDTM.
Reasons for exclusion included presence of distant meta-
static disease, extensive disease or small bowel involvement
observed on radiological images, poor tumor biology such
as short disease-free interval, presence of signet ring cells,
or progressive disease on chemotherapy, patients who were
determined to be medically unfit for surgery, as well as inde-
terminate presence of extraperitoneal lesions. Only patients
who were deemed likely to achieve complete cytoreduction
would be recommended for CRS/HIPEC. Other strategies
adopted by our team include the administration of “pseudo-
neoadjuvant” chemotherapy to identify patients who may not
benefit from CRS/HIPEC, and the increasing use of other
imaging modalities such as positron emission tomography
(PET)-CT and magnetic resonance imaging (MRI) [24] to
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identify the presence of extra-abdominal disease, and better
determine tumor resectability pre-operatively. These strate-
gies have proven effective, as evidenced by 99.6% of our
patients achieving complete cytoreduction (CCO0/1).

This study has several limitations. This is a retrospec-
tive study from a single institution, possessing potential of
patient selection bias. Nevertheless, our results reveal that
having strict patient selection criteria facilitates the identi-
fication of the patient cohort who would achieve maximal
benefits from CRS/HIPEC. Additionally, recent literature
has urged for the use of 90-day morbidity and mortality
assessment for complex procedures such as CRS/HIPEC
[46-48]. In this study, we assessed the 30-day morbidity and
mortality for our patients. Moreover, this study included all
types of epithelial cancer which led to peritoneal disease in
our patient cohort. The various malignancies are distinct in
their behavior and prognosis, providing heterogeneity in our
data. However, this study focuses on the morbidity and mor-
tality of CRS/HIPEC, reducing its implications on our analy-
sis. In conclusion, the presence of high-grade complication
was associated with poorer overall survival in patients after
CRS/HIPEC. Intra-operative blood loss was associated with
developing any post-operative complications. Pre-operative
careful assessment of patients for CRS/HIPEC suitability is
thus pivotal to ensure favorable patient outcome following
this complex procedure.
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