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List of Abbreviations 

CC score: Completeness of Cytoreduction score 

CC-0: complete cytoreduction, no residual disease 

CC-1: residual nodules smaller than 2,5 mm  

CC-2: residual nodules between 2,5 mm and 2,5 cm in size 

CC-3: residual nodules over 2,5 cm in size 

CI: Confidence Interval 

CRC: Colorectal Cancer 

CRS: Cytoreductive Surgery 

DNA: Deoxyribonucleic Acid 
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HIPEC: Hyperthermic Intraperitoneal Chemotherapy 
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PM: Peritoneal Metastasis 

PRODIGE 7 trial: CRS plus HIPEC versus CRS alone for colorectal peritoneal 
 metastases 
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1 Introduction 

Peritoneal metastases (PM) encompass primary tumor origins of the serosa along with 

peritoneal seedings from other sites such as colorectal, gastric, and ovarian carcinoma. 

As tumor growth ensues from these entities, peritoneal spread of tumor cells can 

transpire. Peritoneal metastases used to be seen historically as terminal and as the final 

stage of the condition, therefore, they were treated with palliative intention solely. 

With the advance of medical science, cytoreductive surgery (CRS) and hyperthermic 

intraperitoneal chemotherapy (HIPEC) have recently surfaced as treatment possibilities 

for a select few patients with PM. Their advantages when it comes to survival have been 

confirmed, too [1]. The objective of this multimodal treatment is to attain complete 

tumor resection macroscopically via cytoreductive surgery of the disseminated tumor 

burden and eradication of microscopic residual tumor cells by heated intraperitoneal 

chemotherapy [2].  

The preeminent prognostic factor for survival in the case of CRS + HIPEC is the 

thoroughness of the performed cytoreduction, which is assessed with the Completeness 

of Cytoreduction (CC) score [3]. The completeness of cytoreduction was scored as 

recommended by Sugarbaker [3], namely CC-0: no residual disease; CC-1: residual 

nodules less than 2,5 mm in size; CC-2: residual nodules between 2,5 mm and 2,5 cm in 

size; and CC-3: residual nodules over 2,5 cm in size. 

Another significant prognostic factor, which is also a crucial aspect in patient selection, 

is the scope of the peritoneal disease. This is evaluated with the Peritoneal Cancer Index 

(PCI) [4]. To aid the evaluation of operability and to assess peritoneal carcinomatosis 

and abdominal tumor burden, score systems have been created. The Peritoneal Cancer 

Index, which was outlined in 1996 by Jacquet and Sugarbaker [4], is to be used in 

clinical practice. The PCI redivides the abdomen into 13 different regions: nine regions 

in a grid of the abdomen, each on the right, middle and left sides in three tiers, namely 

the upper, mid, and lower abdomen/pelvis, and 4 regions of the small intestine: upper 

and lower jejunum, upper and lower ileum. Moreover, the tumor burden of these 

regions is specified, which is then followed by the assignment of a Lesion Size Score 

(LSS) of 0-3 points. The absence of tumor evidence amounts to 0 points, tumor nodules 

up to 0,25 cm amount to 1 point, for tumor nodules between the sizes of 0,25 cm and 
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2,5 cm 2 points are given, and tumor nodules over 2,5 cm in size correspond to 3 points. 

The LSS is established for each region, starting with the number 0 for the central region, 

followed by all the other regions, described in a clockwise manner (starting with the 

upper right field). Since a maximum LSS of 3 can be attached to each of the 13 regions, 

the peak PCI is 39. 

The core of the present thesis was compiled by two studies [5, 6], which examined two 

different clinicopathological aspects of multimodal therapy for peritoneal 

carcinomatosis in ovarian and colorectal cancer (CRC) patients. 

In modern countries, ovarian cancer is the most prominent cause of gynecological 

cancer-related fatality. The poor prognosis is associated with the fact that two-thirds of 

patients do not receive a diagnosis until ovarian cancer reaches an advanced stage [7]. 

In 2018, there were approximately 300 000 new incidents around the world [8]. In 

Germany alone, the occurrence is approximately 7500 women/year, furthermore, 

5486 women succumbed to this disease in 2016 [9]. It is estimated that during their 

lifetime, about one in 75 women will develop ovarian cancer. The median age of onset 

for this disease is 68 years [9]. Most of these women have major intra-abdominal 

contamination with substantial peritoneal involvement at the time of diagnosis, which 

engenders low overall survival (OS) rates. 

The most important moment in the history of cytoreductive surgery for ovarian cancer 

arrived in 2002 when the meta-analysis by Bristow et al. was publicized [10]. The study 

included eighty-one patient cohorts, involving 6885 patients with stage III and IV 

ovarian cancer. All of the patients were treated with platinum-based chemotherapy 

between 1989 and 1998. In this study, maximum cytoreduction was found to be the 

most critical determinant of survival, and this correspondence remained unchanged even 

after all other variables were accounted for (e.g., the ratio of patients with stage IV, dose 

intensity of administered platinum therapy, mean age). A simple linear regression 

analysis displayed an increase in the median survival time. In cohorts in which 

maximum cytoreductive surgery was achieved in ≤ 25% of patients the median survival 

time of 23,0 months increased to 36,8 months. This equates to an observed increase of 

60%. The results of Bristow's meta-analysis have granted assurance to radical 

gynecologic oncologists that they were correct when it came to challenging boundaries 
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of surgical achievements in the case of this disease. Over the past decade, regular 

publications have been citing the worth of extensive cytoreductive procedures in the 

upper abdomen, which include liver resection, full-thickness diaphragmatic resection, 

removal of cardiophrenic lymph nodes, complete parietal and visceral peritonectomy, 

splenectomy with distal pancreatectomy, and thoracoscopic surgery with video-

assistance. 

Consequently, after cytoreductive surgery, the most relevant prognostic factor is the 

residual disease status [10, 11]. Furthermore, up to 40% of patients suffering from 

advanced-stage ovarian cancer present with bulky metastases in the diaphragmatic 

peritoneal region, mainly on the right-side [12]. In order to accomplish complete tumor 

resection, extended surgery is required on varied localisations. Moreover, diaphragmatic 

peritonectomy and full-thickness resection create an effective practice when it comes to 

the removal of diaphragmatic carcinomatosis. Diaphragmatic surgery is predominantly 

restricted to stripping. Nevertheless, when cancer spreads to the diaphragmatic muscle 

fibers, full-thickness resection becomes unavoidable, and the opening of the pleural 

cavity is a necessity. These latter interventions regularly provoke pulmonary and 

intrathoracic complications, although long-term morbidity is infrequent. 

As gynecological oncologists have also been carrying out diaphragmatic operations for 

advanced ovarian cancers lately, the conventional, transperitoneal approach they have 

been utilizing is comprehensively discussed in the literature. Nonetheless, upper 

abdominal peritonectomy from the extraperitoneal approach comprises a technique 

safely implemented in surgical oncology that may provide certain advantages. The 

gravity of this issue was given by the evaluation of the Gynecologic Oncology Group 

(GOG) 182 trial, which demonstrated that the diaphragm is the most prevalent 

localization for residual tumors post-surgery in advanced ovarian cancer cases [13], 

which accentuates the significance of this topic. Moreover, by expanding the 

armamentarium of gynecological oncologists and oncological surgeons involved in 

ovarian cancer treatment, we can accomplish longer survival in these patients through a 

higher rate of complete tumor resection. 

Globally, colorectal cancer ranks as the third most prevalent cancer and it is the fourth 

most frequent cancer concerning mortality [14, 15]. Aside from the lymphatic and 

hematogenous avenues of dissemination, colorectal cancer regularly engenders 
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transcoelomic spread of tumor cells in the peritoneal cavity, which eventually leads to 

peritoneal carcinomatosis (PC). PC is identified with a reduction in quality of life and 

poor prognosis for the patients [14]. The seed and soil hypothesis of cancer invasion and 

metastasis [16] explains how various genes and proteins characterizing the intrinsic 

properties of these specific cancer cells presumably result in the implantation and 

settlement of a metastatic focus in the peritoneum [15, 17]. Furthermore, the interaction 

of the cancer cell microenvironment and cancer cell surface characteristics creates a 

disposition toward the development of peritoneal metastases [15, 18]. Common 

occurrence sites of the peritoneal cavity include the pelvis, the mesentery, bowel 

surfaces, the lesser sac, and the subphrenic region. The sites for peritoneal surface 

implantation may be influenced by physical principles, for instance, the impacts of 

gravitational forces and peritoneal fluid circulation [15]. 

In the case of CRC patients, peritoneal metastases are seen in as many as 5–10% of the 

cases at the time of primary cancer evaluation (i.e., synchronous peritoneal metastases) 

This percentage rises to 15–30% of patients in recurrent setting at the time of the 

follow-up after primary cancer surgery (i.e., metachronous peritoneal metastases) [6] 

[19, 20]. Over 20 years ago, peritoneal metastasis originating from CRC was seen as a 

terminal condition and was primarily treated with palliative methods. Over the last two 

decades, the emergence of the combined approach of cytoreductive surgery and 

hyperthermic intraperitoneal chemotherapy has bettered survival statistics of CRC 

peritoneal metastases [21-23]. Cytoreductive surgery intends to clear all visible 

macroscopic tumor nodules via visceral resections and peritonectomy procedures [1]. 

Peritoneal carcinomatosis is considered to be chemoresistant, assumably due to the 

plasma-peritoneal barrier preventing the penetration of intravenous chemotherapeutic 

agents into the peritoneal cavity [6, 24]. 

Hyperthermic intraperitoneal chemotherapy serves as an intraoperative adjunct to 

cytoreductive surgery, which is implemented after completion of CRS by administration 

under anesthesia at temperatures between 39-43 °C. It merges the theorized cytotoxic 

effect of heat with the delivery of chemotherapeutic agents at the time of surgery. 

Enhancement of chemotherapeutic drug potency is suggested by both in vitro and in 

vivo laboratory studies in case of concurrent delivery with heat [25, 26]. Heat in itself is 

tumoricidal and boosts the cytotoxicity of several chemotherapeutic agents, for instance, 
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cisplatin, irinotecan, carboplatin, mitoxantrone, oxaliplatin, doxorubicin, docetaxel, and 

mitomycin C [27]. There is compelling proof that hyperthermia (39-43 °C) elevates the 

uptake of chemotherapeutic agents (e.g., doxorubicin, carboplatin, cisplatin, melphalan, 

and mitoxantrone) in cancer cells elevated adduct formation of deoxyribonucleic acid 

(DNA) and DNA repair inhibition is caused. In the event of cisplatin administration, 

inhibition of the nucleotide excision repair pathway and suppression of DNA repair 

enzymes take place [25, 28]. Hyperthermia has also been shown to hinder homologous 

recombination, which leads to the sensitization of epithelial ovarian cancer cells to the 

inhibition of poly(adenosine diphosphate-ribose)polymerase-1 [29]. 

Utilization of intraperitoneal chemotherapy during CRS allows for target 

chemotherapeutic active agents to enter cancers even of the lowest, preferably 

microscopic, volume after multiorgan resection. Additionally, it also grants agents the 

ability to reach the totality of peritoneal surfaces. This also comes with the added 

benefits of treating deperitonalized surfaces antecedently to the postoperative 

inflammatory fibrotic healing process arising after surgery and ensuring a systemic 

chemotherapeutic penetration of the potential residual foci (microscopic tumor 

remnants) [30]. 

When compared to systemic administration, direct intraperitoneal administration of 

chemotherapy during HIPEC allows for a several-fold elevation in drug concentration in 

the peritoneum. Regardless of this local advantage, direct penetration into tumor tissue 

is restricted to a few millimeters. This effect may be strengthened even further by 

raising the temperature of the intraperitoneal chemotherapy. Nevertheless, this form of 

treatment is the most effective when it is limited to small-volume diseases. 

This accentuates the relevance of complete cytoreduction and minimal residual disease 

(no metastatic deposits over 2 to 2,5 mm). 

It has been observed that with this multimodal treatment, the number of patients 

attaining long-term survival with peritoneal metastasis from CRC has risen over the past 

decade [31]. Even though CRS and HIPEC are associated with substantial perioperative 

morbidity, which has been stated to be 33% and is associated with a considerably longer 

average span of hospital stay [32], there is a limited number of long-term consequences 

to perioperative morbidity when compared to patients experiencing no complications 
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[33]. The objective of the multicentric study was to specify key characteristics of long-

term survivors from a large cohort of patients with peritoneal metastases from CRC. 

All of the selected patients underwent curative intent CRS with or without HIPEC. 
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2 Objectives 

When it comes to performing subdiaphragmatic peritonectomy the extraperitoneal 

approach is seldom implemented for cytoreductive surgeries despite potential 

advantages. Currently, the procedure has been associated with increased morbidity, as 

adjacent vital structures make the surgery problematical and technically demanding, 

hence, gynecological oncologists and oncologic surgeons use the classical 

transperitoneal method primarily. However, there have been no studies comparing the 

two approaches before. Nonetheless, once the indicators of long-term survival and cure 

are identified, these procedures may prove crucial in the future treatment of advanced-

stage malignancies with peritoneal metastases. 

The author of this thesis intended to examine and compare the two different 

clinicopathological aspects of the multimodal therapy for peritoneal carcinomatosis, 

namely the transperitoneal and the extraperitoneal approach, and to improve current 

surgical therapies and techniques for tumor resection. This research has the potential to 

shed light to as of yet undiscovered benefits, indicators, and contra indicators for CRS 

and HIPEC via the examination of long-term survivors' characteristics. The analysis 

included a larger scale retrospective study about peritoneal metastases from CRC and a 

descriptive study about advanced ovarian cancer – which often presents with peritoneal 

involvement, as this tumourous disease has reached stage IIIC or IV in the majority of 

patients by the time they receive diagnosis [7]. 

The first, descriptive study spotlights the peritonectomy technique in the right upper 

abdomen in the framework of the surgical treatment of advanced ovarian cancer [5], 

while the other, multicentre study aims to analyze the clinicopathology of long-term 

survivors of peritoneal metastatic colorectal carcinoma [6]. 

The primary objective of the first study was to evaluate and compare the safety and 

assets of the surgical technique of right subdiaphragmatic peritonectomy through 

extraperitoneal access, which is used by surgical oncologists for peritoneal surface 

malignancies to the traditional and most commonly used peritonectomy procedure 

carried out by gynecological oncologists at most oncology centers. 

Another aim was to review the most relevant and controversial features of the two 

cytoreductive surgical techniques (extraperitoneal versus transperitoneal), summarizing 
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the potential benefits of the extraperitoneal surgical technique. Additionally, we 

retrospectively evaluated and reviewed procedure-specific complications. 

The target of our retrospective, international, multicenter study was to present long-term 

CRC survivors with peritoneal metastases who received a combined treatment of CRS 

and HIPEC [6] and to describe their characteristics, including effectiveness, overall 

survival rate, PCI, interquartile range (IQR), CC score, possible drawbacks, and 

complications. As the largest of its kind in the world, this study aimed to combat some 

of the above-mentioned constraints of CRS and HIPEC, namely the small available 

sample sizes and shorter-term studies. Analyzing long-term survivors' data enables us to 

see possible indicators of prognosis, which then will lead to better patient selection and 

criteria. Moreover, these data can be implemented in all cancers with peritoneal 

metastases. 
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3 Results 

Ovarian cancer study 

As there had been no comparisons made between the extraperitoneal and transperitoneal 

approaches in cases of metastases in the right upper abdomen area, the author of the 

present thesis took part in the conceptualization and conducted a study on the matter. 

His person was responsible for data collection, documentation, tables, and writing the 

article. The author has previously published the aforementioned study, including the 

following results [5]. 

For this study, only patients who underwent peritonectomy and full-thickness resection 

of the right upper diaphragm through the extraperitoneal approach with or without liver 

capsule resection were selected. Patients were separated into two groups: the CRS plus 

HIPEC group and the CRS-only group. Surgical, pathological, and Intensive Care Unit 

records were collected from each patient's documentation, which, along with other 

patient data, were entered into the German national HIPEC registry, initiated by the 

German Society for General and Visceral Surgery, and retrospectively analyzed for this 

study. The operations were performed by an ovarian team consisting of a gynecological 

oncologist and a surgical oncologist. The completeness of cytoreduction was scored as 

proposed by Sugarbaker [5]. The clinicopathological data were retrospectively analyzed 

for this study after being prospectively entered in the national HIPEC registry run by the 

German Society for General and Visceral Surgery (DGAV). 

A total number of 64 patients, with the median age of 58, were included in the study [5]. 

55 of the 64 patients (86%) received bidirectional HIPEC after the CRS with the closed-

abdomen technique. In this case, Cisplatin at 75 mg/m2 and doxorubicin at 15 mg/m2 

body surface area were administered at 42˚C for 60 or 90 min. Considering the small 

number of patients in the CRS-only group (n=9;14%), at the evaluation of the 

postoperative outcome, the two study groups, i.e., all 64 patients, were analyzed in one 

block [5]. 

Overall, 72% of the 64 ovarian cancer patients who underwent peritonectomy and full-

thickness resection of the right upper diaphragm, with or without liver capsule 

resection, received primary CRS. All patients in the primary setting had advanced, 

International Federation of Obstetrics and Gynecology stage IIIC-IV disease. 
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The remaining 28% underwent secondary or tertiary CRS (15% and 13%, respectively). 

Full-thickness diaphragmatic resection was necessary for 44% of the patients with 

recurrent ovarian carcinoma and in 17% of patients in the primary setting. 

Full-thickness resection was carried out in 16 patients (25%), while liver capsule 

resection was performed in 12 (18%). The tumorous involvement of the right upper 

quadrant was completely resected in all patients [Table 1]. Postoperative diaphragmatic 

surgery-related short-term complications occurred in 30 patients (47%). The most 

common complication was pleural effusion, which developed in 21 out of 64 patients 

(32%) in the postoperative period. Postoperative chest tube insertion was necessary for 

five patients (8%), whereas thoracocentesis was performed in 10 patients (15%). 

Additionally, in six cases (9%), the pleural effusion was resolved by pharmacological 

treatment. Intraoperative chest tube insertion was carried out in 34 cases (53%). The 

fluid discrepancy between the total inflow and the outflow after HIPEC occurred in five 

cases in our patient group (8%). Major complications of Clavien-Dindo grade III and IV 

occurred in 34% (n=22) and 3% (n=2) of patients, respectively [5] [35]. 

Table 1. Frequency of procedures, surgical outcomes, and histological subtypes of 

patients undergoing peritonectomy in the right upper quadrant following an advanced 

stage ovarian cancer diagnosis [5] 

 Frequency, n (%) 

Surgical procedures  

   Peritonectomy in the right upper quadrant 64 (100%) 

   Full-thickness resection 16 (25%) 

   Primary 8 (12,5%) 

   Recurrent 8 (12,5%) 

   Liver capsule resection 12 (18%) 

   Intraoperative chest tube insertion 34 (53%) 

   Complete cytoreduction (no residual tumor) 45 (70%) 

   Residual disease < 1 cm (not diaphragm-related residual disease)  19 (30%) 
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Histology  

   High-grade serous ovarian, fallopian tube, and peritoneal cancer 40 (62,5%) 

     1st recurrence 8 (12,5%) 

     2nd recurrence 7 (11%) 

   Mucinous 2 (3%) 

     2nd recurrence 1 (1,6%) 

   Transitional cell cancer 1 (1,6%) 

     1st recurrence 1 (1,6%) 

   Yolk-sac tumor 1 (1,6%) 

   Granulosa cell tumor 1st recurrence 1 (1,6%) 

   Immature teratoma 1 (1,6%) 

   Endometrioid 1 (1,6%) 

Tumor  

   Primary 46 (72%) 

   Recurrent 18 (28%) 

Total 64 (100%) 

In one patient (1,5%), an infected suprahepatic seroma had developed, which was 

treated with ultrasonography-guided puncture. A subphrenic abscess was observed in 

one case (1,5%), requiring computed tomography-guided insertion of an abdominal 

drain. Subcapsular liver hematoma occurred in one patient (1,5%) and was treated 

successfully with ultrasonography-guided drain insertion. In one patient, the 

postoperative course was complicated by pleural effusion, which was managed by 

thoracocentesis; subsequently, pneumothorax arose and thoracic drainage was applied. 

In the further course, a septate pleural empyema II˚ evolved, which required surgical 

intervention with thoracoscopic decortication and the removal of the pleural fluid.  
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Apart from this, two patients developed postoperative respiratory failure, requiring 

admission to the Intensive Care Unit and mechanical ventilation. In one of the instances, 

it occurred in the context of a septic disease resulting from the perforation of a duodenal 

ulcer. Further respiratory complications included pneumothorax (n=3; 4,6%) requiring 

chest tube insertion, and pneumonia (n=5; 8%), which was treated with antibiotics and 

respiratory therapy. Pulmonary embolism occurred in four patients (6%), all of whom 

received pharmacological treatment. Concerning the mortality rate, in our cohort, the 

30-day postoperative mortality rate was 3% (two patients) considering the 64 patients. 

None of the deaths appear to have been directly related to the diaphragmatic surgery but 

rather to the consequences of multiorgan resection performed during CRS [5]. 

When it comes to comparing the two approaches [Table 2], the extraperitoneal approach 

[Figures 1, 2, 3] might offer several benefits as compared to the traditional 

transperitoneal approach in right diaphragmatic surgery. The main features of the two 

different approaches are the following: in the extraperitoneal approach, liver 

mobilization and peritonectomy occur simultaneously, thus, mobilization of the liver 

before peritonectomy is not necessary in contrast to two-step traditional peritonectomy. 

Another advantage of extraperitoneal peritonectomy is that transperitoneal adhesiolysis 

can be avoided. Therefore, the upper abdominal peritoneum and the liver capsule can be 

removed as a single specimen while the important vascular structures can safely be 

visualized and palpated. 

The extraperitoneal approach considers and respects embryology and anatomical layers 

in contrast to the transperitoneal approach [5]. 

Table 2. Comparison of the transperitoneal and extraperitoneal approach in surgery [5]  

Extraperitoneal approach 

• Considers embryology and anatomical layers 

• The liver is mobilized in conjunction with the peritoneum 

• Complete extraperitoneal centripetal dissection 

• Dissection is simplified, no contamination with ascites or tumorous deposits 

occurs 

• Dissection is technically easier, facilitated by traction and contra-traction 
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• Longer learning curve 

• Enables en bloc resection of the liver capsule 

Transperitoneal approach 

• Opening of the peritoneal cavity 

• Initial liver mobilization 

• Initiation of the parietal peritonectomy from posterior to anterior and from 

caudal to cranial directions 

• Dissection is technically more demanding 

• Clamps are necessary for dissection 

• Short learning curve 

• Glissonectomy is only possible as a separate specimen 

 

Figure 1. En bloc resection of the subhepatic tumorous peritoneum (Morison's pouch) 

that has invaded the Glisson’s capsule in a metastatic ovarian cancer patient. The 

affected area is removed through electrocoagulation in the right subphrenic region with 

a 3mm ball tip electrosurgical handpiece. Own image. 
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Figure 2. After peritonectomy in a metastatic ovarian cancer patient, the right and 

medial hepatic veins that drain into the anterior surface of the Inferior Vena Cava 

(IVC) can be visualized. The liver has been retracted medially. Own image. 
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Figure 3. After peritonectomy of the tumorous right upper abdomenin a metastatic 

ovarian cancer patient, en bloc resection of the Glisson‘s capsule ensues in one 

specimen. Device: 3mm ball tip electrosurgical handpiece. Own image. 

 

Colorectal cancer study 

The second, multicentric study [6] evaluated clinicopathological features of long-term 

survivals with CRC and PM. The author of this thesis contributed by solely being 

responsible for conducting the study, collecting and analyzing data, and selecting 

patients in one of the 13 research centers. 

Upon examining the data, it was discovered a total number of 206 (14,2%) long-term 

survivors out of the 1455 patients were included in the study [6]. A cure was observed 

in 84 cases out of 206 patients. The total cohort had a median follow-up time of 

6,6 years. Regarding the sex of the patients, a total of 101 male patients (49,0%) and 

105 female patients (51,0%) were included in the study, with a median age of 58 years. 

The primary tumor locations were the right colon in 90 patients (43,7%), the left colon 

in 101 patients (49,0%), and the rectum in 14 individuals (6,8%). In terms of onset, 

synchronous metastases were found in 89 individuals (43,2%), while metachronous 

metastases were found in 93 patients (45,1%).  
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One hundred forty-nine patients (72,3%) had well-to-moderately differentiated 

adenocarcinoma, fifty patients (24,3%) had mucinous adenocarcinoma, and six patients 

(2,9%) had poorly differentiated and/or signet ring cell carcinoma. Pathological 

evidence of lymph node metastases was found in 123 individuals (59,7%). Peritoneal 

metastases occurred synchronouslyin 62 (50,4%), metachronously in 56 (54,5%), and 

unknown in 5 of the long-term survivors with lymph node metastases (4,0%). Liver 

metastases were discovered and removed in 27 individuals (13,1%).  

The 206 long-term survival patients had a median peritoneal cancer index of 

4 (IQR 2–7). In this group, 169 patients (82,0%) had PCI less than 10, 23 (11,2%) had 

PCI 11–20, and 4 (3,1%) had PCI greater than 21. The small bowel regions of the PCI 

(SB-PCI) had a median score of 0 (IQR, 0–2). One hundred thirty patients (63,6%) had 

an SB-PCI of 0, 51 patients (24,8%) had 1–4, while 9 patients (4,4%) had 5 [Table 3]. 

Table 3. Baseline characteristics and their frequency as presented in 206 long-term 

survivors with peritoneal metastases from colorectal cancer [6] 

 

Variable 

Long-Term Survivors Cured Patients 

(n = 206) (n = 84) 

Age, y, median (IQR) 58 (49-66) 55 (44-64) 

Gender 

Male 

Female 

 

101 (49,0%) 

105 (51,0%) 

 

40 (47,6%) 

44 (52,4%) 

ASA grade 

I 

II 

III 

Missing 

 

97 (47,1%) 

84 (40,1%) 

6 (2,9%) 

19 (9,2%) 

 

46 (54,8%) 

30 (35,7%) 

1 (1,2%) 

7 (8,3%) 

Date of CRS 

Before 2001 

Between 2001 and 2010 

2011 or later 

 

16 (7,8%) 

76 (36,9%) 

114 (55,3%) 

 

5 (6,0%) 

37 (44,0%) 

42 (50,0%) 
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Onset 

Synchronous 

Metachronous 

Missing 

 

96 (46,6%) 

96 (46,6%) 

14 (6,8%) 

 

42 (50,0%) 

35 (41,7%) 

7 (8,3%) 

Location of primary tumor 

Right colon 

Left colon 

Rectum 

Missing 

 

90 (43,7%) 

101 (49,0%) 

14 (6,8%) 

1 (0,5%) 

 

38 (45,2%) 

42 (50,0%) 

4 (4,8%) 

0 (0%) 

Histology 

Well to moderately 

mucinous 

Poorly or signet ring cell 

Missing 

 

149 (72,3%) 

50 (24,3%) 

6 (2,9%) 

1 (0,5%) 

 

67 (79,8%) 

15 (17,9%) 

2 (2,4%) 

0 (0%) 

pT category 

pT ≤ 3 

pT4 

Missing 

 

89 (43,2%) 

100 (48,5%) 

17 (8,3%) 

 

33 (39,3%) 

45 (53,6%) 

6 (7,1%) 

pN category 

N0 

N1 / 2 

Missing 

 

64 (31,1%) 

123 (59,7%) 

19 (9,2%) 

 

25 (29,8%) 

51 (60,7%) 

8 (9,5%) 

Extraperitoneal metastases 

None 

Liver metastases 

Lung metastases 

 

177 (85,9%) 

27 (13,1%) 

2 (1,0%) 

 

78 (92,9%) 

5 (6,0%) 

1 (1,2%) 

PCI, median (IQR) 

0-5 

6-10 

11-15 

4 (2-7) 

129 (62,6%) 

40 (19,4%) 

15 (7,3%) 

3 (2-5) 

66 (78,6%) 

14 (16,7%) 

2 (2,4%) 
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16-20 

≥ 21 

Missing 

8 (3,9%) 

4 (1,9%) 

10 (4,9%) 

1 (1,2%) 

0 (0%) 

1 (1,2%) 

SB-PCI, median (IQR) 

0 

1-4 

≥ 5 

Missing 

0 (0-2) 

130 (63,1%) 

50 (24,3%) 

9 (4,4%) 

16 (7,8%) 

0 (0-1) 

60 (71,4%) 

15 (17,9%) 

2 (2,4%) 

7 (8,3%) 

 

Preoperative systemic chemotherapy was administered to 137 patients (66,5%). 

180 patients (87,4%) achieved complete cytoreduction, 22 patients (10,7%) achieved 

CC-1, and two patients achieved CC-2 (1,0%). HIPEC was delivered to 151 patients 

(73,3%). HIPEC was performed in the case of 21 patients (87,5%), intraperitoneal 

chemotherapy in seven individuals (29,2%), postoperative systemic chemotherapies in 

nine patients (37,5%), and no treatment in eight patients with CC-1/2 (33,3%). 

Exposure technique (open versus closed), time, and temperatures (40,0 to 43 °C) were 

all included in the technical variety. 85 patients received mitomycin-based regimens, 

while 63 received oxaliplatin-based regimens [6]. 

According to the Clavien-Dindo classification, major complications (grade ≥ IIIA) 

occurred in 38 patients (18,4%) with CRC: intra-abdominal in 31 patients and extra-

abdominal in 7. In 149 patients, postoperative systemic chemotherapy was administered 

(72,3%) [6]. 

Tumor recurrence occurred in 122/206 instances (59,2%) during the long-term follow-

up, with a median time to recurrence of 2,0 years (95% confidence interval (CI) 

1,7–2,1).  Isolated peritoneum (n = 43), liver (n = 12), abdominal wall (n = 11), lung 

(n = 9), lymph nodes (n = 5), bone (n = 1), and multiple sites (n = 41) were among the 

recurrence locations. 70 patients received treatment with second CRS and/or 

metastasectomy with or without HIPEC in this group of 122 patients with recurrence 

[Table 4] [6]. 
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Table 4. Site and treatment of recurrence. 122 out of 206 long-term survivors with 

peritoneal metastases from colorectal cancer were found to have new malignances 

during the long-term follow-up [6] 

 

Variable 

Total Number 

(n = 122) 

Site of recurrence 

Isolated  

Peritoneum 

Liver 

Abdominal wall 

Lung 

Lymph nodes 

Bone 

Multiple 

Peritoneum + other site(s) 

Others 

 

 

43 (35,3%) 

12 (9,8%) 

11 (9,0%) 

9 (7,4%) 

5 (4,1%) 

1 (0,8%) 

 

36 (29,5%) 

5 (4,1%) 

Treatment of recurrence 

Reoperation + chemotherapy 

Chemotherapy 

Palliative therapy 

Unknown 

 

70 (57,4%) 

21 (17,2%) 

5 (4,1%) 

25 (21,3%) 
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4 Discussion 

Even after several decades have passed since the descriptions of the two distinct 

methods, namely the conventional transperitoneal approach described by Montz et al. in 

1989 [36] and the extraperitoneal approach described by Sugarbaker in 1995 [1], 

gynecological oncologists along with oncologic surgeons still perform 

subdiaphragmatic peritonectomy in different ways. Since the dissemination of 

metastatic tumor nodes takes place in close proximity to the vital structures and the 

complicated anatomy of the right upper abdomen, peritonectomy in this area is one of 

the most technically demanding component of CRS. 

The extraperitoneal method described in the present thesis [5] might offer significant 

advantages over the traditional transperitoneal approach in the case of right 

diaphragmatic surgery. Among these, the most striking contrast between the two 

operational procedures becomes the most apparent when the tumorous illness is 

inseparable from the Glisson’s capsule. The two sides of the tumorous plate (which 

consist of the peritoneum and the liver capsule) are divided in the transperitoneal 

approach, which is unnecessarily overcomplicating the resection of the tumorous layer 

by splitting it into two phases. Since orientation in the tumorous environment is rather 

challenging, in such cases, as advised by Pathiraja et al. [37], the primary vascular 

structures must be identified cranially, beginning with the liver's hilum. In contrast, 

cutting into tumorous tissue can be avoided with the extraperitoneal technique since 

preparation throughout the intervention preserves the embryological anatomical layers 

while also maintaining constant visualization of the key vascular structures. 

The dissection in this example proceeds along the upper part of the IVC until it reaches 

the posterior wall of the right hepatic vein. 

Because of the apparent link between optimal cytoreduction and improved survival rates 

in patients with peritoneal metastases of ovarian cancer above the pelvis, many centers 

perform upper abdominal oncological surgeries at an increasing rate [38]. Despite the 

growing numbers, including diaphragmatic operations raises the risk and incidence of 

postoperative respiratory complications. As part of the present study, all 64 patients 

received postoperative thorax radiography. However, because 34 patients (53%) had a 
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chest tube inserted intraoperatively, it is impossible to correctly determine the true 

occurrence of intrathoracic complications free of bias. 

As previously stated, the rate of full-thickness resection in the study was 25%, 

encompassing 16 patients. Several authors report varying rates for diaphragmatic 

resection. Examples for this include Cliby et al. [39], representatives of the Mayo 

Clinic, suggesting that diaphragmatic resection was performed in roughly 10% of the 

cases, meanwhile Chi et al. [38], researchers from the Memorial Sloan Kettering Cancer 

Center, described the rate to be 14%. Other authors, like Chèreau et al. [40] from Paris 

mentioned a rate of 15%, while Ye et al. [41], a group from the Shanghai Cancer 

Center, reported 17,3%, and Zapardiel et al. [42] from Milan referred to a rate of full-

thickness resection in 29,5% of the cases.  

The comparatively high percentage of full-thickness resection in the present study could 

be ascribed to the rather high proportion of patients with recurrent ovarian cancer 

(representing 28% of the subjects), which predisposed them to require full-thickness 

resection. The high prevalence of infiltrating diaphragmatic involvement in recurrent 

cancerous disease indicates that the first surgical resection might have been insufficient 

to achieve cure. According to a report from the Mayo Clinic, which demonstrated 

similar results, 85% (namely 35 out of 41 patients) of diaphragmatic resections were 

performed in patients with recurrent disease [39]. Researchers have also highlighted that 

pleural effusion incidence is higher whenever HIPEC perfusion is administered [43].  

Without HIPEC, small diaphragmatic lesions may be overlooked and untreated, on the 

downside of HIPEC, the occurrence of drainage-worthy pleural effusion is common. 

Pleural effusion is also more frequent following full-thickness diaphragmatic resection 

than after diaphragmatic stripping [44, 45]. Additionally, when a prophylactic chest 

tube is not inserted following diaphragmatic resection, approximately half of the 

patients develop pleural effusion [46].  

Overall, in patients with ovarian cancer, the prevalence of postoperative thoracocentesis 

and chest tube insertion after diaphragmatic surgery ranged from 14% to 42,5% [38, 40, 

47]. This aligns with literature data, which states that chest drainage establishment 

during surgery ranges from 0 to 65% [45]. When it comes to a newly published study, 

where intraoperative chest tube insertion composed an indispensable part of 
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diaphragmatic surgery during CRS in ovarian cancer patients, no incidences of pleural 

effusion or pneumothorax were observed. As a result, routine chest drain placement is 

recommended to limit and reduce the risk of serious respiratory complications [48]. 

Because several organs are resected throughout the entire abdominal cavity during CRS, 

an increase in morbidity is to be expected. The patient cohort of the current study had a 

3% mortality rate, which was most likely owing to the high tumor load, previous 

surgeries, and concurrent illnesses. After CRS and HIPEC, the same center reported a 

mortality rate of 2,1% in over 500 consecutive patients and 2,3% in the German 

national HIPEC registry, respectively [49, 50].  

The primary goal of the descriptive study was to compare the description of 

extraperitoneal peritonectomy in the upper right abdominal quadrant to the traditional 

technique in patients suffering from ovarian carcinoma. Following the analysis of the 

data, it can be concluded that the that procedure-specific postoperative outcomes of this 

technique are substantially comparable to those of the transperitoneal approach in 

diaphragmatic surgery while also indicating several benefits as outlined above. 

However, it should be noted that our tertiary referral institution specializes mainly in the 

treatment of patients with advanced disease. As a result, the procedures used are of the 

more complicated kind and may be associated with increased morbidity. 

Rodriguez et al. found that tumorous tissue in the diaphragmatic area was a common 

cause of postoperative residual disease in advanced-stage ovarian cancer patients [13], 

emphasizing the need of surgeons being familiar with operating in the right upper 

abdominal region in case of ovarian cancer. As a result, the author's team recommends 

cytoreductive surgical management of the upper abdomen in the setting of a 

multidisciplinary team. This team is to include a gynecological oncologist and a surgical 

oncologist forming an ovarian team, as this scenario may the most beneficial to our 

patients. Other organizations have also suggested this line-up, and the Memorial Sloan 

Kettering Cancer Center group and their ovarian team have demonstrated it in an 

impressive manner, too [51].  

The potential merits of including an ovarian team entail less time-consuming parietal 

peritonectomy, no contamination of the pleural cavity, and improved control over any 

incidental bleeding from either the liver veins or the IVC, therefore, blood loss can also 
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be minimized. Furthermore, glissonectomy with simplified peritonectomy of the 

hepatoduodenal gastrohepatic ligament, including the ligamentum venosum, the 

subhepatic vena cava, and the floor of the omental bursa, can result in a higher rate of 

complete cytoreduction of the upper abdomen.  

Limitations of the study include its retrospective nature and the inclusion of both 

primary and recurrent ovarian cancer cases, which resulted in a heterogeneous group. 

This work is most notable for demonstrating that diaphragm-related tumor tissue can 

always be retrieved using the extraperitoneal method. As our patients had a significant 

tumor burden, we observed  how this approach can motivate complete tumor reduction 

in the right upper abdomen, even in advanced metastatic cases. 

The first prospective randomized phase III clinical trial of HIPEC therapy in the 

treatment of epithelial ovarian cancer following neoadjuvant chemotherapy and interval 

cytoreductive surgery has been published recently [52]. 

Moreover, several prospective studies are being conducted to determine the additional 

role of HIPEC in patients with primary and recurrent ovarian cancer [53]. Despite the 

aforementioned study's favorable findings and the superiority of the HIPEC arm, 

HIPEC therapy is yet to be incorporated into the German guideline recommendation [9]. 

This decision can be explained by the fact that only a small portion of the "ovarian 

cancer population" was chosen for the van Driel trial, namely those who were initially 

thought inoperable and thus underwent neoadjuvant treatment first. Nonetheless, this 

research adds a much-needed contribution to the growing body of knowledge on HIPEC 

therapy for primary ovarian cancer. After the van Driel study was publicized, HIPEC 

was included in the NCCN (National Comprehensive Cancer Network) only as a 

treatment option for interval debulking procedures (NCCN clinical practice guidelines 

version 1. 2019-March 8, 2019 OV-2). Additionally, the French clinical practice 

guideline recommends using a debulking procedure in cases of initially non-resectable 

FIGO (International Federation of Gynecology and Obstetrics) stage III ovarian, tubal, 

and primary peritoneal carcinomas followed by hyperthermic intraperitoneal 

chemotherapy when a complete or optimal cytoreduction (with tumor residues under 

1cm) has been achieved. This is to be performed following three cycles of intravenous 

chemotherapy [54].  
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There are also several retrospective studies with lesser evidence strength, whose 

findings support the superiority of HIPEC therapy. In terms of inclusion criteria 

(entailing histologic subtypes, phases, and HIPEC), these studies present a fairly large 

heterogeneity. Primary or interval therapy, cytostatic drugs, and treatment duration). 

The main concern regarding HIPEC therapy is the possibility of increased toxicity, 

which would result in higher morbidity and mortality. However, the currently available 

results of multiple trials suggest that the morbidity and mortality rates linked with 

hyperthermic intraperitoneal chemotherapy for primary ovarian cancer are not higher 

than those associated with cytoreductive surgery alone without HIPEC. These generally 

elevated morbidity rates can be attributed to substantial multivisceral resection [55]. 

Furthermore, it is expected that approximately 40% of individuals with colorectal 

cancer may acquire peritoneal metastases at some point throughout the disease's natural 

course [56]. Studies of necropsies have revealed that the majority of individuals dying 

of colorectal cancer presented with PM [57, 58]. 

A cohort of long-term CRC survivors with peritoneal metastases was treated with CRS 

combined with HIPEC in our retrospective, worldwide, multicenter trial [6]. The goal of 

this research was to introduce these uncommon patients and define their characteristics. 

206 patients survived beyond five years among the 1455 patients who received CRS for 

peritoneal metastases, and 84 of the 206 patients maintained their recurrence-free status 

for more than five years following the first CRS. Involving 13 institutions from eight 

countries and focusing on the clinical, pathological, and oncological characteristics of 

long-term survivors with colorectal peritoneal metastases, this study is the largest series 

of its kind in the world. 

PM may develop as a result of the main tumor's progression through the serosal lining 

of the bowel lumen, permitting the exfoliation and shedding of malignant cells 

intraperitoneally. Furthermore, iatrogenic surgical manipulation, such as the transection 

of lymphatics or blood arteries, may result in the release of tumor cells into the 

peritoneal cavity [56].  

Although numerous institutions across the world use CRS and HIPEC to treat peritoneal 

metastases, there is room for debate when it comes to this combined treatment. A point 

of contention for these treatment options is the uncertainty about the efficacy of HIPEC 
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for peritoneal metastases following CRC. In our study, 55 patients (26,7%) of the 206 

long-term survivors were not administered HIPEC, indicating that HIPEC is not 

required for long-term survival. That being said, our statistics cannot determine whether 

CRS and HIPEC improve long-term survival when compared to CRS alone. Another 

disadvantage is the procedure's high rate of morbidity and mortality. The morbidity 

rates were reported to range from 23% to 44%, and the fatality rates were reported to 

range from 0% to 12% [59]. Relating to this, a recent study found that the risk of 

morbidity and death after CRS/HIPEC get reduced when the surgical process and 

patient selection are improved [60]. Long-term survival rates may be negatively affected 

by postoperative complications [61]. In accordance with other existing studies in the 

literature, our study found a low rate of serious postoperative complications. For better 

outcomes, patient selection is required to identify candidates for the radical operation. 

Patients with peritoneal metastases who receive modern systemic chemotherapy 

treatment had a median overall survival of at least 22 months, according to studies [62]. 

CRS/HIPEC, on the other hand, is thought to improve survival for CRC patients with 

peritoneal metastases; the median OS is 30–43 months [63, 64]. However, 

investigations on CRS and HIPEC have several drawbacks and limitations, including 

small sample sizes, duration, heterogeneity of patients and HIPEC compounds, and lack 

of control groups. The features of long-term survivors who underwent CRS were 

presented in this thesis. Our study found numerous long-term survivors and cured 

individuals when CRS was performed among highly selected patients, despite the fact 

that this does not reveal the survival benefits of CRS and HIPEC when compared to 

contemporary systemic chemotherapy. 

This research yielded further useful information [6]. First, the PCI distribution of long-

term survival in peritoneal metastases from CRC was determined. The majority of our 

patients (169/206, or 8,0%) had a PCI of less than 10 with a median of 4 (IQR, 2–7). 

Long-term survivors were compared against non-survivors (OS less than 5 years) in a 

recently published study that included data from patients with peritoneal metastases 

from CRC in two Japanese hospitals [65]. This study reported that the median PCI was 

considerably lower among long-term survivors (4 (range, 1–27) versus 9 (range, 0–39), 

p < 0,001), and the cohort presented the following results: the survival rate at 5 years 

was 14,0%; the median PCI was 8 (IQR, 3–20); the PCI distribution was 0 to 5 in 
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86 patients, 6 to 10 in 50 individuals, 11 to 15 in 27 people, 16 to 20 in 21 sufferers, and 

over 21 in 52 subjects. As previously indicated, the PCI gives a quantitative assessment 

of the amount of peritoneal illness and has been linked to OS [21, 66]. The idea that 

there is a strong link between PCI and CRS completeness is now widely acknowledged. 

According to several researchers, CRS and HIPEC should not be offered in patients 

with peritoneal carcinomatosis from CRC if the estimated PCI is over 17–20 [21, 67]. 

In our cohort, 1,9% (4/206) had a PCI over 20, compared to 3,6% (3/84) who presented 

with a PCI over 10 in the cured patients' subgroup, while no patient displayed a PCI 

over 20. In addition, nearly 90% of long-term survivors and cured patients (180/206, 

87,4% and 77/84, 91,7%) attained CC-0. According to a prior study by Kamada et al. 

[65], there was a statistically substantial disparity in CC-0 rates between the groups of 

long-term survivors and non-survivors (33/33 (100%) versus 141/203 (69,8%), 

p < 0,001). As a result, these findings suggest that low PCI and CC-0 levels are linked 

to long-term survival and cure in CRC patients with peritoneal metastases. Regardless, 

due to the discrepancies in datasets, a statistical comparison should be avoided. On the 

other hand, in this study, some of the long-term survivors exhibited high PCI and/or 

CC-1/2. Patients with these unfavorable prognostic characteristics would not have to be 

excluded if the curative intent treatments are deemed appropriate. 

Furthermore, the median SB-PCI was 0 (IQR, 0–2), and the small bowel-peritoneal 

cancer indexes were also low. Small intestinal involvement is thought to be associated 

with a poor prognosis and incomplete cytoreduction, especially when peritoneal tumors 

are found at the junction between the mesentery and the small bowel [68, 69]. It's worth 

noting that more than half of the patients (63,1%, 130/206) had an SB-PCI = 0. Kamada 

et al. earlier's investigation found that [65] the overall cohort's median SB-PCI was 

2 (IQR, 0–3). Although the SB-PCI cannot be statistically compared between this study 

and the previous one, these findings revealed that lower SB-PCIs than in other 

abdominopelvic regions are required for long-term survival. A future relative 

contraindication for this treatment could be disease expansion to the small intestinal 

areas. 

Third, some patients with variables linked to poor prognoses lived for more than five 

years. These include liver metastases [70], signet ring cell carcinoma [71], rectal 
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primary [72], and incomplete cytoreduction [21, 73]. It is worth noting that patients 

having lymph node metastases at the time of primary tumor excision accounted for over 

half of long-term survivors and the subgroup of cured patients (123/206, 59,7% and 

51/84, 60,7%, respectively). Previous research has shown lymph node metastases to be 

predictive of poor outcomes [21, 74]. However, by standardizing complete mesocolic 

excision, we can remove tumors in their entirety with lymphatic involvement, reducing 

local recurrence. According to our findings, patients with lymph node metastases may 

have a good chance of long-term survival and potentially reach a cure. 

The vast number of patients mentioned, the number of international institutes involved, 

and the originality of focusing on long-term survivors' characteristics are all strengths of 

our study. This work has the potential to produce new research questions and 

hypotheses in the area of CRC peritoneal metastases with a long-term survival outcome. 

There were also other restrictions for various reasons. The first one of these is that long-

term survival and cure are not explicitly defined and are dependent solely on prior study 

survival periods. Second, we have observation and treatment variability due to the 

inherent nature of a multi-institutional retrospective cohort study. Furthermore, certain 

data points were missing, which could lead to selection biases. Finally, because this was 

a retrospective descriptive trial, there was no comparison of control groups for statistical 

analysis of CRS/HIPEC effectiveness and prognostic variables. We were unable to 

obtain data on all colorectal peritoneal metastases patients who received CRS/HIPEC at 

the 13 facilities. As a result, no comparisons were made between long-term survivors 

and non-survivors. The data obtained from this study, on the other hand, provide for a 

detailed analysis of long-term survivors' clinical characteristics in patients with CRC 

peritoneal metastases. 

In order to evaluate the treatment of colorectal peritoneal carcinomatosis with CRS and 

HIPEC, the PRODIGE 7 trial (a trial evaluating the outcomes of CRS plus HIPEC 

versus CRS alone for colorectal peritoneal metastases) has been recently released [75]. 

The goal of this study was to determine the particular benefit of combining HIPEC with 

cytoreductive surgery versus cytoreductive surgery alone. In both therapy arms, 

265 individuals were randomized. After a median follow-up of 63,8 months, the 

cytoreductive surgery combined with the HIPEC group had a median overall survival of 
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41,7 months (95% CI 36,2-53,8) and the cytoreductive surgery group had a median 

overall survival of 41,2 months (35,1-49,7) (hazard ratio 1,00 [95,37% CI 0,63-1,58]). 

Quénet et al. concluded that adding HIPEC did not improve overall survival and that 

cytoreductive surgery alone should be the cornerstone of therapeutic methods for 

colorectal peritoneal metastases with curative intent [75]. Nonetheless, many pieces of 

methodological information were not disclosed and were dubious [76]. At the moment, 

there are five randomized phases III trials in progress to assist with defining the role of 

HIPEC. 
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5 Conclusions 

The main sites of manifestation of peritoneal carcinomatosis in primary and recurrent 

ovarian cancer are frequently constituted by the right upper abdomen and right 

hemidiaphragm, which makes peritoneal stripping or full-thickness resection of the 

diaphragm unavoidable to reach complete cytoreduction. The presented extraperitoneal 

upper quadrant peritonectomy is a feasible procedure and an efficacious approach when 

it comes to the treatment of peritoneal carcinomatosis of the diaphragm in ovarian 

cancer patients. It shows various advantages compared to the conventional 

transperitoneal approach and it provides a high rate of complete cytoreduction with a 

simplified technical performance. The preparation, in particular, considers the 

embryological anatomical layers by continuously visualizing the essential structures. 

Appropriate surgical training is vital for mastering the technically demanding procedure 

with a long learning curve. Under expert hands, the morbidity rate is comparable to that 

of the conventional approach. Expanding the surgical toolbox with the extraperitoneal 

route may help patients with ovarian cancer achieve a higher rate of complete tumor 

resection [5]. 

Colorectal cancer long-term survivors tended to show a low Peritoneal Cancer 

Index/Small Bowel-Peritoneal Cancer Index and to have CC-0. On the other hand, some 

of the long-term survivors exhibited factors that are considered to have a detrimental 

impact on survival outcomes. Even if individuals have characteristics associated with 

poor prognosis, curative intent treatments such as CRS coupled with perioperative 

chemotherapy should be performed when possible. More research is needed to 

determine which prognostic markers have a substantial impact on colorectal cancer 

patients' long-term survival and cure [6]. 
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6 Summary 

Primary cancers arising primarily from the lining of the peritoneal cavity (primary 

peritoneal cancer, mesothelioma) and those that have spread secondarily to the 

peritoneum from a primary abdominal or pelvic cancer site are referred to as peritoneal 

malignancies (gastric, colorectal, appendical and ovarian cancer). 

The treatment for peritoneal cancers was palliative only. However, with the 

advancement of surgical science, cytoreductive surgery combined with hyperthermic 

intraperitoneal chemotherapy has emerged as an alternative treatment option for 

selected patients with peritoneal malignancies of diverse origins. A multidisciplinary 

team approach should be used in the decision-making process to utilize this multimodal 

treatment, meaning that medical oncologists, radiologists, gastroenterologists, and 

oncological surgeons should be involved in evaluating the extent of tumor spread and 

prognostic factors, and the selection of eligible patients to obtain the greatest long-term 

benefits. Ongoing prospective research will assess the future impact of HIPEC. Until 

then, cytoreductive surgery with hyperthermic intraperitoneal chemotherapy should be 

considered only in selected patients outside of clinical trials at specialized centers. 
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