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ÖZ

ABSTRACT

Amaç: Kolorektal kansere ikincil peritoneal metastaz (KRKPM) nedeniyle sitoredüktif cerrahi (SRC) ve hipertermik karın içi kemoterapi (HİPEK) 
uygulanacak hastaların değerlendirilmesinde, Peritoneal Yüzey Hastalığı Şiddet skoru (PYHŞS) kullanılmaya başlanmıştır. Bu çalışmanın amacı 
merkezimizde KRKPM nedeniyle SRC + HİPEK uygulanan hastalarda PYHŞS’nin prognozu öngörmedeki geçerliliğini değerlendirmektir.
Yöntem: Hastaların demografik bilgileri, operatif veriler, histopatolojik özelllikler, perioperatif morbidite ve mortalite bilgileri, onkolojik izlem verileri 
prospektif olarak doldurulan veri tabanının retrospektif incelenmesi ile elde edildi. Hastaların preoperatif dönemdeki bilgisayarlı tomografilerinden 
peritoneal karsinomatozis indeks (PKİ) değerleri hesaplandı. PYHŞS klinik semptomlar, PKİ ve primer tümörün histolojisi değerlendirilerek 

Aim: Peritoneal Surface Disease Severity score (PSDSS) has been used in the evaluation of patients who are scheduled for cytoreductive surgery (CRS) 
and hyperthermic intraperitoneal chemotherapy (HIPEC) for peritoneal metastasis of colorectal origin (PMCO). The aim of this study was to evaluate 
the validity of PSDSS in predicting prognosis in patients who underwent CRS + HIPEC for PMCO at our center.
Method: Demographic data, operation data, histopathological features, perioperative morbidity and mortality, and oncologic follow-up data were 
obtained retrospectively from the database and analyzed. Peritoneal carcinomatosis index (PCI) values were calculated from preoperative computed 
tomographies. PSDSS was calculated by evaluating clinical symptoms, PCI and histology of primary tumor. Two PSDSS groups were formed: PSDSS 
1 and 2 groups as low PSDSS group, and PSDSS 3 and 4 groups as high PSDSS group. 
Results: Sixty-one patients, including 36 females (59%) and 25 males (41%), with PMCO who underwent CRS and HIPEC were included in the 
study. Forty-four patients were enrolled to the low PSDSS group and 17 patients were enrolled to the high PSDSS group. Three patients (3.2%) 
died during the perioperative period. Twenty-one patients (34.4%) had perioperative complications. The mean follow-up was 35.0±23.2 months. 
During the follow-up period, 36 patients (59%) had recurrence and 44 patients (72.1%) died. The mean survival was 46.5±5.5 months, and 1-,3- and 
5-year survival rates were 85%, 47% and 21%, respectively. There was no correlation between low and high PSDSS groups in terms of morbidity and 
recurrence (p=0.486 and p=0.385, respectively). Mortality was more frequent in high PSDSS group (94% vs 63%; p=0.024). The mean survival of 
patients in the low PSDSS group was significantly longer than in the high PSDSS group (57.2±6.7 months vs 16.5±2.6 months; p=0.001).
Conclusion: The findings of this study demonstrated the validity of PSDSS in predicting prognosis in patients with PMCO who were scheduled for 
CRS and HIPEC. 
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Introduction
Approximately 10% of patients with colorectal carcinoma 
develop peritoneal metastasis (PM).1 While the mean 
survival of this patient group was 7 months by conventional 
treatments2, 5-year survival rate is increased to 20-45% with 
the addition of hyperthermic intraperitoneal chemotherapy 
(HIPEC) to the cytoreductive surgery (CRS) technique 
described by Sugarbaker.3,4 Peritoneal cancer index (PCI) is 
the most commonly used prognostic indicator in patients 
diagnosed with PM of colorectal origin (PMCO).5,6 The 
biggest accepted deficiency of the PCI is that it can only 
be calculated during surgical exploration.7 Complete CRS 
cannot be performed in 25% of patients who underwent 
surgery due to PMCO.8 Patient selection is very important 
for achieving high survival with acceptable morbidity 
in patients with advanced stage cancer who will undergo 
both high-cost and high-risk surgical procedures such as 
CRS and HIPEC, so patients need to be graded according 
to the severity of the disease in the preoperative period. 
Pelz et al.9 defined a new staging system called Peritoneal 
Surface Disease Severity score (PSDSS), which is calculated 
by using the clinical symptoms of patients, the extent of 
carcinomatosis and primary histopathology. In single and 
multicenter studies, this staging system has been shown 
to be effective in predicting prognosis in patients with 
PMCO.6,9,10,11,12,13 The aim of this study was to evaluate the 
validity of PSDSS in prognosis in patients who underwent 
CRS and HIPEC for PMCO at our center.

Materials and Methods
Between 2005 and 2015, 291 patients underwent CRS and 
HIPEC at our clinic. The primary tumors of these patients 
were colorectal cancer in 93 patients (32%), ovarian cancer 
in 73 patients (25%), appendix cancer and pseudomyxoma 
peritonei in 33 patients (11%), and primary cancers of the 
peritoneum and peritoneal malignant mesothelioma in 35 

patients (12%). Sixty-one patients with PMCO, including 
36 women (59%) and 25 men (41%), were included in the 
study. Extra-abdominal metastasis, widespread small bowel 
involvement, extensive portal pedicle invasion, plaque-like 
small bowel mesentery involvement, extensive involvement 
in the pancreaticoduodenal region, bilateral ureter invasion, 
extensive and deep involvement of pelvic wall and major 
abdominal vessel invasion were accepted as contraindication 
for CRS and HIPEC. Patients without complete cytoreduction 
(CC) CC-2, CC-3, patients without preoperative computed 
tomography (CT) scans or CT scans with poor quality, and 
patients who died during the perioperative period (0-90 
days or postoperative hospital stay) were not included in the 
study. According to these criteria, 32 patients (34.4%) were 
excluded from the study. The reasons for exclusion from 
the study were CT-related problems in 21 patients (22.5%), 
perioperative mortality in 3 patients (3.2%), and incomplete 
cytoreduction in 8 patients (8.7%). Complications were 
graded according to Clavien-Dindo (C-D) classification. 
Grade 1-2 complications were classified as minor and grade 
3-4 complications were classified as major.14 Demographic 
data, operative data (operative time, cytoreduction status), 
histopathological features, and perioperative morbidity and 
mortality data were obtained by retrospectively examining 
the database. Oncologic follow-up data (intraabdominal 
recurrence and/or distant metastasis) and date of death of 
patients were obtained from hospital database and national 
population registration system. PCI scores obtained by 
evaluation of preoperative CT scans of the patients were 
calculated by three radiologists experienced in abdominal 
radiology who were unaware of the operative and follow-
up data. Approval was obtained from the non-invasive local 
ethics committee for the study. PSDSS was calculated by 
evaluating the clinical symptoms, PCI score and histology 
of the primary tumor as defined in the study of Pelz et 
al.9 and four PSDSS groups were formed according to the 
scores of the patients. (Table 1). PSDSS 1 and 2 groups were 
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hesaplandı. Dört PYHŞS grubu oluşturuldu: PYHŞS 1 ve 2 grupları, düşük PYHŞS grubu; PYHŞS 3 ve 4 grupları ise yüksek PYHŞS grubu olarak 
katmanlandırıldı.
Bulgular: SRC ve HİPEK uygulanmış 61 KRKPM’li hasta [36 kadın (%59), 25 erkek (%41)] çalışmaya dahil edildi. Kırk dört hasta düşük PYHŞS 
grubuna, 17 hasta yüksek PYHŞS grubuna eklendi. Üç hasta (%3,2) perioperatif dönemde eksitus oldu. Yirmi bir hastada (%34,4) perioperatuvar 
komplikasyon görüldü. Ortalama izlem süresi 35,0±23,2 ay idi. Takip süresinde 36 hastada (%59) rekürens görüldü, 44 hasta (%72,1) eksitus oldu. 
Ortalama sağkalım süresi 46,5±5,5 ay olup. Bir, üç ve 5 yıllık sağkalımlar sırasıyla %85, %47 ve %21 olarak saptandı. Morbidite ve rekürens gelişimi 
ile düşük ve yüksek PYHŞS grupları arasında ilişki saptanmadı (sırasıyla p=0,486 ve p=0,385). Mortalite yüksek PYHŞS grubunda daha sık görüldü 
(%94’e karşı %63; p=0,024). Düşük PYHŞS grubundaki hastaların ortalama sağkalımı, yüksek PYHŞS grubundakilere göre anlamlı olarak daha uzun 
bulundu (57,2±6,7 aya karşı 16,5±2,6 ay; p=0,001).
Sonuç: Bu çalışmadaki bulgular, KRKPM’li hastaların SRC ve HİPEK planlanan hasta grubunda PYHŞS’nin prognozu öngörmede geçerliliğini 
göstermiştir.
Anahtar Kelimeler: Kolorektal kanser, peritoneal metastaz, peritoneal karsinomatozis, Peritoneal Yüzey Hastalığı Şiddet skoru, hipertermik karın içi 
kemoterapi 
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evaluated as low PSDSS group, and PSDSS 3 and 4 groups as 
high PSDSS group.

Statistical Analysis
SPSS 22 (SPSS, Chicago, Ill) was used for all statistical 
analyzes. Chi-square test was used for comparison of 
categorical variables and Student-t test was used for 
comparison of numerical variables. The time from surgery 
to death was considered as mean survival. “Kaplan-Meier 
estimator (K-M)” was used to calculate overall survival rates, 
and “log-rank test” was used to compare the differences 
between survival curves. P<0.05 was considered statistically 
significant.

Results
The mean age of the 61 patients included in the study was 
53.3±14.1 years (53.5±14.6 years for female patients and 
53.1±13.6 years for male patients). Twenty-seven patients 
(44%) had synchronous and 34 (56%) had metachronous 
PM. At the time of the surgery, none of the patients had 
distant metastases. When the patients were classified 
according to their symptoms, there were no symptoms in 
8 patients (13.1%), mild symptoms in 42 patients (68.8%) 
and severe symptoms in 11 patients (18.1%). PCI scores 
obtained by examining preoperative CT scans were <10 in 
25 patients (41%), between 10-20 in 25 patients (41%) and 
>20 in 11 patients (18%). According to histopathological 
results, five patients (8.2%) had well-differentiated 
carcinoma and node (N) N0 lymph N involvement, 52 
patients (85.2%) had moderately differentiated carcinoma 
and N1-N2 lymph N involvement, and four patients (6.6%) 
had poorly differentiated or signet ring cell carcinoma. 
The mean PSDSS was 7.9±4.07 (range, 2-17). According 

to these data, four patients (6.6%) were included in the 
PSDSS 1 group, 40 patients (65.6%) were included in the 
PSDSS 2 group, four patients (6.6%) were included in the 
PSDSS 3 group, and 13 patients (21.3%) were included in 
the PSDSS 4 group. The demographic and clinical data of 
the patients are summarized in Table 2. The mean operative 
time of the patients was 328.9±129.7 (range, 125-720) 
minutes. Eleven patients (18%) were followed up in the 
intensive care unit (ICU) postoperatively. The mean ICU 
stay was 1.4±0.6 days, and the mean postoperative hospital 
stay was 15.1±10.3 days. A total of 21 patients had (34.4%) 
perioperative complications, including minor (C-D grade 
1-2) complications in eight patients (13.1%) and major 
(C-D grade 3-4) complications in 13 patients (21.3%). The 
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Graphic 1. Kaplan-Meier curves of low and high Peritoneal Surface 
Disease Severity score (PSDSS) groups. Mean survival in low PSDSS 
group (PSDSS 1 and 2): 57.2±6.7 months, mean survival in high PSDSS 
group (PSDSS 3 and 4): 16.5±2.6 months 
PSDSS: Peritoneal Surface Disease Severity score 
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Low PSDSS group 
(PSDSS I and II)

High PSDSS group 
(PSDSS III and IV)

Table 1. Calculation of Peritoneal Surface Disease Severity score and formation of groups

Clinical symptoms PCI Histopathological features 

No symptoms=0 point PCI <10=1 point Well or moderately differentiated and N0=1 point

Mild symptoms=1 point 10< PCI <20=3 points Moderately differentiated and N1/N2=3 points

Severe symptoms=6 points PCI >20=7 points Poorly differentiated or signet ring cell tumor=9 points

PSDSS is graded according to the total score of these three components

PSDSS score PSDSS Group

2-3 1

4-7 2

8-10 3

>10 4

PSDSS: Peritoneal Surface Disease Severity score, PCI: Peritoneal cancer index, N: Node

Mild symptoms: <10% weight loss, mild abdominal symptoms, asymptomatic ascites, 

Severe symptoms: >10% weight loss, unremitting pain, bowel obstruction, symptomatic ascites
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mean follow-up was 35.0±23.2 (range, 3.2-114.7) months. 
Recurrence (distant metastasis in six patients, intraabdominal 
recurrence in 14 patients, intra-abdominal recurrence and 
distant metastasis in 16 patients) was observed in 36 patients 
(59%). During the follow-up, 44 patients (72.1%) died. The 
mean survival was 46.5±5.5 months (K-M), with 1-, 3- and 
5-year survival rates of 85%, 47%, and 21%, respectively 
(K-M). There was no statistically significant difference 
between low and high PSDSS groups in terms of operative 
time, postoperative ICU follow-up, ICU stay and hospital 
stay (p=0.212; independent Samples t-test, p=0.481; chi-
square test, p=0.09; independent Samples t-test, p=0.386; 
independent Samples t-test, respectively). There was no 
statistically significant relationship between morbidity and 
recurrence and low and high PSDSS groups (p=0.486 and 
p=0.385, respectively; chi-square test). During the follow-
up, 94.1% of the patients in the high PSDSS group died, 
while 63.6% of the patients in the low PSDSS group died 
(p=0.024; chi-square test). The mean survival of patients in 
the low PSDSS group was significantly longer than in the 
high PSDSS group [57.2±6.7 months vs. 16.5±2.6 months 
(C-M)] (p=0.001; log-rank test) (Graphic 1). Postoperative 
follow-up data of the patients are summarized in Table 2.

Discussion
The aim of CRS in PMCO is the resection of locally 
advanced primary disease and peritoneal metastatic foci 
without leaving macroscopic disease, and the goal of 
complementary HIPEC is to treat potential microscopic 
residues after macroscopic eradication. Perioperative 
mortality decreased to 5% and morbidity decreased to 23-
45% in patients undergoing CRS and HIPEC for PMCO due 
to increased surgical technical experience, improvement of 
perioperative complex cancer care conditions, and more 
conscious multi-disciplinary approach on toxicity, nutrition 
and infection.15,16 In our series, perioperative mortality 
was 3.2% and morbidity was 34.4%. Despite all these 
improvements, CRS and HIPEC treatment have a relatively 
high mortality and morbidity risk, requiring high cost and 
center experience. The selection of patients to perform this 
marathon complex surgery is one of the most important 
issues. In 2008, a consensus report containing eight 
radiological and clinical variables was published to achieve 
complete cytoreduction in patients with PMCO,17 which 
recommended the surgical treatment of patients with an 
Eastern Cooperative Oncology group (ECOG) performance 
score ≤2, but all variables except the ECOG performance 
score are related to the spread of malignant disease. It has 
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Table 2. Demographic, clinical and oncologic follow-up data of patients

Low PSDSS (PSDSS 1-2)
(n=44)

High PSDSS
(PSDSS 3-4) (n=17)

 p

Age, mean 53.7±12.8 52.5±17.4 0.803

Gender
Male 18 7

0.604
Female 26 10

Synchronous disease 17 10
0.250

Metachronous disease 27 7

Mean PCI score 11.02±3.9 17.71±8.0 0.001

Operative time, minutes 296.4±101.6 343.1±139.3 0.212

Need for ICU 7 (15.9%) 4 (23.5%) 0.481

Length of ICU stay, days 1.2±0.4 1.7±0.9 0.09

Length of hospital stay after surgery, days 13.9±10.2 18.1±10.1 0.386

Complication

All complications 14 (31.8%) 7 (41.2%) 0.555

Minor (C-D 1-2) 6 (13.6%) 2 (11.7%)
0.656

Major (C-D 3-4) 8 (18.2%) 5 (29.5%)

Recurrence 24 (54.5%) 12 (70.6%) 0.385

Mortality 28 (63.6%) 16 (94.1%) 0.024

Mean survival time, months 57.21±6.7 16.55±2.6 0.001

PSDSS: Peritoneal Surface Disease Severity score, PCI: Peritoneal cancer index, ICU: Intensive care unit, C-D: Clavien-Dindo classification
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been shown in many studies that histology of the primary 
tumor is also important; especially the presence of signet 
ring cell carcinoma has been shown to be a marker of poor 
prognosis.18,19 PCI is most commonly used for the evaluation 
of the extent of carcinomatosis, another component of 
PSDSS described by Pelz et al.9 In a study by Elias et al.20 in 
a series of 523 patients with PMCO, they stated a PCI ≥17 as 
a predictor of poor prognosis. Similarly, Goéré et al.21 stated 
a PCI ≥20 as a predictor of poor prognosis in their study of 
180 patients. There are publications that detected a negative 
correlation between survival and PCI as in these studies,22,23 
and there is also a study of 50 patients reported that PCI 
is more effective than PSDSS in predicting prognosis.6 PCI 
values   used to evaluate PSDSS are obtained by examining 
preoperative abdominal contrast enhanced CT scans. 
There is no consensus on the sensitivity and specificity of 
contrast-enhanced CT in assessing the extent of peritoneal 
implants in patients with PMCO. In the initial studies in 
the literature, over 90% sensitivity was reported in lesions 
over 5 cm, this rate decreases below 25% in implants below 
5 mm.24 Also, except for implant size, the type of the lesion 
(nodular or plaque), location (inside the intestine loop, 
solid organ neighborhood, etc.) and the experience of 
the radiologist affect CT sensitivity.25 In studies involving 
experienced radiologists in large-scale centers, it was shown 
that there was a high correlation between intraoperative 
PCI values   and preoperative PCI values, but it was found 
that PCI values calculated by CT in the preoperative period 
were lower than the intraoperative PCI values.26,27,28 In our 
study, a study conducted as a specialty thesis in medicine 
also showed a high correlation between intraoperative and 
preoperative PCI values, but lower preoperative PCI scores 
were calculated compared to intraoperative PCI scores.29 
In the light of this information, it can be said that the PCI 
value calculated by CT scans can be used safely considering 
that it may be a little low. In our study, the mean operative 
time of the patients in the low PSDSS group was shorter 
than the patients in the high PSDSS group (296 minimum 
vs 343 minimum), and those patients with better overall 
performance status needed less postoperative ICU follow-
up (16% vs 23%) and they were discharged sooner after 
surgery (14 days vs 18 days), but there was no statistically 
significant difference between these values. There was 
also no statistical significance between perioperative 
complications between the groups. In the literature, there 
are no studies evaluating the relationship between PSDSS 
and these parameters in patients with PMCO, and statistical 
significance may be seen between these parameters in larger 
patient groups. In a series of 40 patients who underwent 
CRS and HIPEC for PMCO, Pelz et al.9 reported that the 
mean survival of the PSDSS 4 group was worse and that 

the inclusion in the PSDSS 4 group was a poor prognostic 
marker. In a study of 56 patients undergoing CRS and 
HIPEC due to PMCO published in 2010, Chua et al.11 
showed that PSDSS was an independent prognostic marker 
for survival. In a multicenter study published in 2014, 1013 
patients diagnosed with PMCO who underwent CRS and 
HIPEC in 609 patients were examined and PSDSS was found 
to be effective in predicting median survival.12 In a series 
of 49 patients with heterogeneous primers by Yoon et al.13 
Thirty three patients were treated with CRS and HIPEC, 
and PSDSS 3 and 4 were reported to be associated with 
unresectability. There are also studies reporting that PSDSS 
is effective in predicting survival in patients undergoing 
CRS due to ovarian and appendix mucinous neoplasm.30,31 
In our study, supporting the literature, it was found that the 
patients in the low PSDSS group had longer mean survival, 
and that PSDSS was effective in predicting overall mortality. 
The potential limitations of our study are inclusion of data 
from a single center, a relatively limited number of patients 
and retrospective analysis of these data. In conclusion, the 
findings of this study supports that PSDSS is a valid, easy 
to apply and non-invasive scoring system that can be used 
safely in the selection and evaluation of patients with PMCO 
before CRS and HIPEC.
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