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Abstract
Introduction: Patients with peritoneal carcinomatosis (PC) usually have dismal prognoses, 

even with traditional systemic therapy. Peritonectomy or cytoreductive surgery (CRS) has been 
used to treat selected patients. It is also commonly used in the management of pseudomyxoma 
peritonei (PMP), often in combination with hyperthermic intraperitoneal chemotherapy 
(HIPEC). Methods and Results: In the present review article, the indications for CRS and 
HIPEC are examined, along with its technical aspects, resulting morbidity and mortality. 
Patients with documented peritoneal carcinomatosis from colorectal and ovarian cancer or 
PMP, absence of extra-abdominal metastases and liver parenchymal metastases and with an 
ECOG performance status of <2 should be considered for CRS and HIPEC. Conclusion: It is 
important to recognise the role of and indications for CRS and HIPEC. Biologic factors of the 
disease and completeness of resection are important prognostic factors. Cytoreductive surgery, 
combined with intraperitoneal chemotherapy, can improve survival in selected patients with 
peritoneal-based malignancies. 
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Introduction
Peritonectomy or cytoreductive surgery has been 

described as the treatment of choice for selected patients 
with evidence of peritoneal carcinomatosis (PC) from the 
gastrointestinal tract, peritoneum, ovaries and the disease of 
pseudomyxoma peritonei.1-3 Median survivals in a carefully 
selected patient population have been shown to exceed that 
of systemic chemotherapy or conservative management in 
patients with PC, who traditionally run a palliative course 
with a median survival of about 6 months.4 However, the 
advent of systemic therapy with newer chemotherapeutic 
agents and targeted therapy has allowed some patients to 
survive beyond 20 months.5,6 A recent comparison of survival 
rates in patients with resectable PC from colorectal cancer 
treated with modern systemic chemotherapy containing 
oxaliplatin or irinotecan or by cytoreductive surgery (CRS) 
and hyperthermic intraperitoneal chemotherapy (HIPEC), 
showed a signifi cant difference in favour of the latter.7 
Two- and 5-year survivals of 81% and 51%, and 65% 
and 13%, were attained in the CRS/HIPEC and systemic 
chemotherapy alone groups, respectively. The median 
survivals in the respective groups were 63 and 24 months. 
It becomes important to assess the benefi t of an aggressive 
surgical procedure such as CRS, with or without the addition 

of HIPEC, in view of such results and to identify the patients 
in whom this may be suitable.

Pseudomyxoma Peritonei (PMP)

PMP is a rare condition that is characterised by the 
presence of widespread mucinous deposits within the 
peritoneal cavity and has been shown to primarily result 
from a rupture of appendiceal mucinous tumours, or less 
commonly, from a mucinous ovarian tumour or primary 
peritoneal origin. It has been conventionally treated 
with serial debulking and systemic chemotherapy but 
this is associated with a high recurrence rate and greater 
diffi culty in obtaining optimal debulking with each ensuing 
operation.8 Eventually, these patients succumb to their 
disease with failure to thrive from an inability to eat and 
are often very symptomatic from their massive ascites. 
Aggressive CRS with HIPEC has been popularised by 
Sugarbaker, with 20-year survival of 70% in some patients.1 
The role of biologic factors is signifi cant, with prognoses 
improving across the categories of peritoneal mucinous 
carcinomatosis (PMCA), intermediate (I) and disseminated 
peritoneal adenomucinosis (DPAM).8,9 Another signifi cant 
prognostic factor is the completeness of resection, with 
patients experiencing far superior overall survivals when 
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complete cytoreduction is achieved compared to those with 
near-complete or incomplete cytoreduction. Jacquet and 
Sugarbaker’s scoring of CCR-0, -1 and -210 is commonly 
used to describe residual disease of <2.5 mm, 2.5 to 25 
mm and >25 mm which shows good correlation with 
survivals.10 The importance of leaving minimal or no 
disease is highlighted when the potential benefi t of instilling 
intraperitoneal chemotherapy is explored. The depth of 
penetration of this locoregional chemotherapy has been 
shown to be a few millimetres, hence its effi cacy decreases 
markedly if bulky tumours remain.11-13

Peritoneal Carcinomatosis from Colorectal Cancer and 
Other Gastrointestinal Tumours

Colorectal cancer presents with metastases to the 
peritoneum in up to 15% of patients at the time of diagnosis.14 

In patients who have been treated curatively, involvement of 
the peritoneum at recurrence occurs in up to 50% of these 
patients and in up to 25% of these patients, the peritoneum 
appears to be the sole site of recurrence. The prognosis of 
these patients has been uniformly dismal, with few surviving 
beyond 6 months.15-17 Whilst this has improved with newer 
and better systemic chemotherapy, many phase II and 1 
phase III studies suggest that the treatment of choice should 
be aggressive CRS with HIPEC.18 These centres report 
5-year survivals of 20% to 40% for selected patients, which 
approach the results obtained by metastectomy for liver and 
lung secondaries.14  Completeness of resection and tumour 
biological characteristics have been shown to be signifi cant 
prognostic factors.19,20 Biology of the disease is refl ected in 
the disease-free interval, involvement of lymph nodes and 
response to systemic chemotherapy.

PC from gastric cancer is discovered at the time of initial 
surgery in 10% to 20% of patients and in up to 60% of 
patients who have undergone a curative resection for T3/
T4 tumours.17 In 40% to 60% of patients with recurrence of 
their disease, the peritoneum is the only site of recurrence. 
CRS and HIPEC have been used by a few institutions, with 
5-year survival of almost 20% shown in selected patients.21-23 
However, intra-abdominal abscesses and neutropenia were 
found to be of increased incidence.23

PC from Ovarian Tumours
Ovarian cancer commonly spreads to involve the 

peritoneum with almost 70% of women having stage 3 or 
4 disease at the time of initial presentation. The peritoneum 
is often the fi rst and only site of recurrence.24 The median 
time to recurrence varies from 11 to 29 months in early-
staged and 18 to 24 months in advanced-staged disease.17 
Traditionally, these patients have been treated with systemic 
chemotherapy for advanced disease or primary surgery 
followed by systemic platinum-based chemotherapy but 
many patients have persistent disease or relapse after a short 

disease-free interval.25 Two randomised, phase III trials 
comparing intraperitoneal and intravenous chemotherapy 
in advanced, low-volume ovarian cancer showed a survival 
advantage with the former route of therapy.26,27 This has 
led to the performance of another phase III trial comparing 
intraperitoneal and intravenous cisplatin, with both groups 
of patients receiving intravenous platinum-based therapy. In 
this study, the progression-free survival (PFS) and overall 
survival (OS) were signifi cantly higher in the group of 
patients who were treated with intraperitoneal cisplatin, with 
PFS and OS of 23.8 months and 65.6 months, respectively.28 
Whilst the quality of life (QOL) was signifi cantly worse 
in the intraperitoneal therapy group initially, there was no 
difference in the QOL 1 year after treatment.

Patient Selection: Indications 
It is important to carefully select patients who will benefi t 

from this aggressive procedure. Radiological investigations 
such as computed tomography (CT), positron emission 
tomography (PET) and magnetic resonance imaging (MRI) 
scans have been used, as has diagnostic laparoscopy, to better 
select the patients who may benefi t from this aggressive 
procedure. CT scans and laparoscopic assessment of 
peritoneal disease was felt to be insuffi cient,29 and PET-
CT was shown to be highly sensitive with a high positive 
predictive value by Bristow et al30 and altered treatment 
plans in 60%,31 but its limited sensitivity is recognised 
in small volume disease. A consensus was reached at 
the Fifth International Workshop on Peritoneal Surface 
Malignancy, stating that contrast-enhanced multi-sliced 
CT remains the fundamental imaging modality, whilst 
MRI, PET, laparoscopy and serum tumour markers were 
helpful but non-essential.32 At the National Cancer Centre 
of Singapore (NCCS), patients are selected based on 
history, physical examination and PET-CT (since PET 
scans became available). Diagnostic laparoscopy is often 
unnecessary as patients have commonly undergone a recent 
laparoscopy or laparotomy prior to their referral to the centre. 
Tumour markers are also obtained pre- and postoperatively 
in all cases. Biologic markers have emerged showing 
prognosticative effi cacy,33 including prediction of response 
to chemotherapeutic agents34 but have not been shown to 
accurately predict surgical resectability of metastases.  

The indications for consideration of CRS and HIPEC 
include:
1) documented peritoneal carcinomatosis or PMP
2) absence of extra-abdominal metastases
3) absence of liver parenchymal metastases
4) ECOG performance status of <2
5) informed consent

Patients who satisfy these conditions should be referred 
to a multi-disciplinary cancer conference for discussion 
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by a panel of specialists that includes surgical and medical 
oncologists, radiologists and pathologists.

Technical Aspects of Cytoreductive Surgery
The goal of aggressive CRS is to remove all macroscopic 

peritoneal disease. The procedure has been well-described 
by Sugarbaker35 and can be categorised into 1) right 
subdiaphragmatic and  parietal peritonectomy, 2) left 
subdiaphragmatic and parietal peritonectomy, 3) greater 
omentectomy with splenectomy, 4) lesser omentectomy and 
stripping of the omental bursa, 5) pelvic peritonectomy with 
salpingo-oopherectomy in women, and resection of other 
involved organs, such as uterus and ovaries, gallbladder, 
stomach, distal pancreas, colon and limited small bowel if 
necessary.36 Multi-visceral resection does not appear to affect 
the morbidity of the procedure and should be performed 
if a complete cytoreduction can be achieved as a result.37

The Fifth International Workshop on Peritoneal 
Surface Malignancy reached a consensus on the technical 
aspects of this surgery and this is reported by Kusamura 
et al.38 A partial parietal peritonectomy with resection 
of only macroscopically involved surfaces is felt to 
be acceptable, except in peritoneal mesothelioma, for 
which complete cytoreduction should be attempted, with 
electrovapourisation of small mesenteric nodules of <2.5 
mm. Fashioning of bowel anastomoses should be conducted 
after HIPEC. Protective stomas should be fashioned as per 
the individual surgeon’s discretion.

Hyperthermic Intraperitoneal Chemotherapy (HIPEC)
The advantage of intraperitoneal chemotherapy includes 

the ability to achieve a signifi cantly higher concentration of 
chemotherapy in the locoregional environment, with a phase 
I study documenting a median peak peritoneal concentration 
of 1116 times that of the plasma level of chemotherapy.39 
When this chemotherapy is instilled intra-operatively and/
or in the early postoperative period, the direct tumour effect 
is enhanced as adhesions resulting in loculation have not 
been formed and equal distribution of the chemotherapy 
throughout the peritoneal cavity can be encouraged. The 
addition of heat increases the potential of the chemotherapy 
as temperatures over 43 degrees celcius have a direct 
cytotoxic effect, in addition to acting synergistically with 
the agent.40 The choice of chemotherapeutic agents used is 
dependent on the origin of the tumour, with mitomycin C and 
5FU/ doxorubicin, and paclitaxel and cisplatin commonly 
used for HIPEC and EPIC of gastrointestinal and ovarian 
tumours, respectively.41,42  

Morbidity and Mortality
CRS carries signifi cant morbidity and mortality in the 

range of 40% to 60% and 5% to10%, respectively.43,44 Even 
in single centres with years of experience and high case 

volumes, the rates are still reported to be 27% and 2.7%, 
respectively.45 Surgical complications include anastomotic 
breakdown, abscess, prolonged ileus, as well as deep 
vein thrombosis and pulmonary embolism, cardiac and 
cerebrovascular events. Adverse events have been shown 
to be related to the stage of peritoneal disease, duration of 
the operation, number of bowel anastomoses and blood 
loss.46 Morbidity can ensue from the intraperitoneal 
chemotherapy and in-dwelling catheters and surgical drains 
and is dependent on the type of chemotherapeutic agent 
used. Common side effects include nausea and vomiting, 
myelosuppression, chemical peritonitis with abdominal 
pain and distension and leakage of chemotherapy, which 
may require additional suturing over catheter or drain exit 
sites. Median intensive care unit stay, blood transfusion 
requirement, time to feeding, and total hospitalisation 
duration of 1 day, 1 unit, 4 days and 12 days, respectively, 
have been reported.41

Conclusion
Cytoreductive surgery, combined with intraperitoneal 

chemotherapy, has been shown to improve survival in 
selected patients with peritoneal-based malignancies. This 
benefi t remains signifi cant even in the face of improved 
survival with modern chemotherapy.7 Biologic factors of 
the disease and completeness of resection are important 
prognostic factors. As this aggressive therapy carries with 
it signifi cant risks of morbidity and mortality, it is crucial 
that each individual case is presented and discussed at a 
multi-disciplinary cancer conference, in order to identify the 
benefi t-cost ratio for each patient. At present, patients with 
good performance status, low volume of peritoneal disease 
and absence of extra-abdominal and liver parenchymal 
metastases can be considered. 

REFERENCES
 1. Sugarbaker PH. New standard of care for appendiceal epithelial neoplasm 

and pseudomyxoma peritonei syndrome? Lancet Oncol 2006;7:69-76.
 2. Smeenk RM, Vawaal VJ, Zoetmulder FAN. Pseudomyxoma peritonei. 

Cancer Treat Rev 2007;33:138-45.
 3. Bryant J, Clegg AJ, Sidhu MK, Brodhin H, Royle P, Davidson P. Systematic 

review of the Sugarbaker procedure for pseudomyxoma peritonei. Br J 
Surg 2005;92:153-8.

 4. Levine EA, Stewart IV JH, Russell GB, Geisinger KR, Loggie BL, Shen 
P. Cytoreductive surgery and intraperitoneal hyperthermic chemotherapy 
for peritoneal surface malignancy: Experience with 501 procedures. J 
Am Coll Surg 2007;204:943-53.

 5. Hurwitz H, Fehrenbacher L, Novotny W, Cartwright T, Hainsworth J, 
Heim W, et al. Bevacizumab plus irinotecan, fl uorouracil and leucovorin 
for metastatic colorectal cancer. N Engl J Med 2004;350:2335-42. 

 6. Goldberg RM, Sargent DJ, Morton RF, Fuchs CS, Ramanathan RK, 
Williamson SK, et al. A randomized controlled trial of fl uorouracil 
plus leucovorin, irinotecan and oxaliplatin combinations in patients 
with previously untreated metastatic colorectal cancer. J Clin Oncol 
2004;22:23-30. 

 7.  Elias D, Lefevre JH, Chevalier J, Brouquet A, Marchal F, Classe JM, et al. 
Complete cytoreductive surgery plus intraperitoneal chemohyperthermia 



January 2010, Vol. 39 No. 1

57Peritoneal-based Malignancies and Their Treatment—Melissa Teo

with oxaliplatin for peritoneal carcinomatosis of colorectal origin. J Clin 
Oncol 2009:27:681-5.

 8. Miner TJ, Shia J, Jaques DP, Klimstra DS, Brennan MF, Coit DG. 
Long-term survival following treatment of pseudomyxoma peritonei. 
An analysis of surgical therapy. Ann Surg 2005;241:300-8. 

 9. Bradley RF, Cortina G, Geisinger KR. Pseudomyxoma peritonei: Review 
of the controversy. Current Diagnostic Pathology 2007;13:410-6. 

10. Jacquet P, Sugarbaker PH. Current methodologies for clinical assessment 
of patients with peritoneal carcinomatosis. J Exp Clin Cancer Res 
1996;15:49-58. 

11. Verwaal VJ, van Ruth S, Witkamp A, Boot H, van Slooten G, Zoetmulder 
FA. Long-term survival of peritoneal carcinomatosis of colorectal origin. 
Ann Surg Oncol 2005;12:65-71. 

12. Stewart JH IV, Shen P, Levine EA. Intraperitoneal hyperthermic 
chemotherapy for peritoneal surface malignancy: current status and 
future directions. Ann Surg Oncol 2005:12:765-77. 

13. Glehen O, Kwiatkowski F, Sugarbaker PH, Elias D, Levine EA, De 
Simone M, et al. Cytoreductive surgery combined with perioperative 
intraperitoneal chemotherapy from colorectal cancer: a multi-institutional 
study. J Clin Oncol 2004;22:3284-92. 

14. Chang GJ, Lambert LA. Hidden opportunities for peritoneal carcinomatosis 
of colorectal origin. Ann Surg Oncol 2008;15:2993-95.

15. Zoetmulder FAN, Smeenk RM, Verwaal VJ. Curative treatment of 
peritoneal carcinomatosis of colorectal origin. Eur  J Cancer 2005;3:411-3.

16. Esquivel J, Nissan A, Stojadinovic A. Cytoreductive surgery and heated 
intraperitoneal chemotherapy in the treatment of peritoneal carcinomatosis 
of colorectal origin: the need for practice altering data. J Surg Oncol 
2008;98:397-8. 

17. Hammed al-Shammaa HA, Li Y, Yonemura Y. Current status and future 
strategies of cytoreductive surgery plus intraperitoneal hyperthermic 
chemotherapy for peritoneal carcinomatosis. World J Gastroenterol 
2008;14:1159-66. 

18. Verwaal VJ, van Ruth S, de Bree E, van Sloothen GW, van Tinteren 
H, Boot H, et al. Randomised trial of cytoreduction and hyperthermic 
intraperitoneal chemotherapy versus systemic chemotherapy and palliative 
surgery in patients with peritoneal carcinomatosis of colorectal cancer. 
J Clin Oncol 2003;21:3737-43. 

19. da Silva RG, Sugarbaker PH. Analysis of prognostic factors in seventy 
patients having a complete cytoreduction plus perioperative intraperitoneal 
chemotherapy for carcinomatosis from colorectal cancer. J Am Coll Surg 
2006;203:878-86. 

20. Baratti D, Kusamura S, Nonaka D, Langer M, Andreola S, Favaro M, 
et al. Pseudomyxoma peritonei: clinical pathological and biological 
prognostic factors in patients treated with cytoreductive surgery and 
hyperthermic intraperitoneal chemotherapy (HIPEC). Ann Surg Oncol 
2008;15:526-34. 

21. Glehen O, Schreiber V, Cotte E, Sayag-Beaujard AC, Osinsky D, Freyer 
G, et al. Treatment of peritoneal carcinomatosis arising from gastric cancer 
by cytoreductive surgery and intraperitoneal chemohyperthermia. Arch 
Surg 2004;139:20-6. 

22. Yonemura Y, Fujimura T, Nishimura G, Falla R, Sawa T, Katayama K, et 
al. Effects of intraoperative chemohyperthermia in patients with gastric 
cancer with peritoneal dissemination. Surgery 1996;199:437-44. 

23. Yan TD, Black D, Sugarbaker PH, Zhu J, Yonemura Y, Petrou G, et al. A 
Systematic review and meta-analysis of the randomized controlled trials 
on adjuvant intraperitoneal chemotherapy for resectable gastric cancer. 
Ann Surg Oncol 2007;14:2702-13. 

24. Everett EN, French AE, Stone RL, Pastore LM, Jazaeri AA, Andersen 
WA, et al. Initial chemotherapy followed by surgical cytoreduction for the 
treatment of stage III/IV epithelial ovarian cancer. Am J Obstet Gynecol 
2006;195:568-76. 

25. Raspagliesi F, Kusamura S, Campos Torres JC, De Souza GA, Ditto 
A,  Zanaboni F, et al. Cytoreduction combined with intraperitoneal 
hyperthermic perfusion chemotherapy in advanced/ recurrent ovarian 
cancer patients: the experience of National Cancer Institute of Milan. 
Eur J Surg Oncol 2006;32:671-5.

26. Alberts DS, Liu PY, Hannigan EV, O’Toole R, Williams SD, Young JA, 
et al. Intraperitoneal cisplatin plus intravenous cyclophosphamide versus 
intravenous cisplatin plus intravenous cyclophosphamide for stage III 
ovarian cancer. N Engl J Med 1996;335:1950-5. 

27. Markman M, Bundy BN, Alberts DS, Fowler JM, Clark-Pearson DL, 
Carson LF, et al. Phase III trial of standard dose intravenous cisplatin 

plus paclitaxel versus moderately high doses carboplatin followed by 
intravenous paclitaxel and intraperitoneal cisplatin in small volume 
stage III ovarian carcinoma: an intergroup study of the Gynaecologic 
Oncology Group, Southwestern Oncology Group and Eastern Cooperative 
Oncologic Group. J Clin Oncol 2001;19:1001-7. 

28. Armstrong DK, Bundy BN, Wenzel L, Huang HQ, Baergen R, Lele S, 
et al. for the Gynecologic Oncology Group Intraperitoneal cisplatin and 
paclitaxel in ovarian cancer. N Engl J Med 2006;354:34-43. 

29. Königsrainer I, Aschoff P, Zieker D, Beckert S, Glatzle J, Pfannenberg C, 
et al. Selection criteria for peritonectomy with hyperthermic intraoperative 
chemotherapy (HIPEC) in peritoneal carcinomatosis. Zentralbl Chir 
2008;133:468-72.

30. Bristow RE, del Carmen MG, Pannu HK, Cohade C, Zahurak ML, 
Fishman EK, et al. Clinically occult recurrent ovarian cancer: patient 
selection for secondary cytoreductive surgery using combined PET/CT. 
Gynecol Oncol 2003;90:519-28.

31. Fulham MJ, Carter J, Baldey A, Hicks RJ, Ramshaw JE, Gibson M. The 
impact of PET-CT in suspected recurrent ovarian cancer: A prospective 
multi-centre study as part of the Australian PET Data Collection Project. 
Gynecol Oncol 2009;112:462-8.

32. Yan TD, Morris DL, Shigeki K, Dario B, Marcello D. Preoperative 
investigations in the management of peritoneal surface malignancy with 
cytoreductive surgery and perioperative intraperitoneal chemotherapy: 
Expert consensus statement. J Surg Oncol 2008;98:224-7.

33. Bauvet F, Awada A, Gil T, Hendlisz A. Therapeutic consequences of 
molecular biology advances in oncology. Bull Cancer 2009;96:59-71.

34. Willett CG, Duda DG, di Tomaso E, Boucher Y, Ancukiewicz M, Sahani 
DV, et al. Effi cacy, safety, and biomarkers of neoadjuvant Bevacizumab, 
radiation therapy, and Fluorouracil in rectal cancer: a multidisciplinary 
Phase II study. J Clin Oncol 2009;27:1-10.

35. Sugarbaker PH. Peritonectomy procedures. Ann Surg 1995;221:29-42.
36. Deraco M, Baratti D, Inglese MG, Allaria B, Andreola S, Gavazzi C, et 

al. Peritonectomy and intraperitoneal hyperthermic perfusion: a strategy 
that has confi rmed its effi cacy in patients with pseudomyxoma peritonei. 
Ann Surg Oncol 2004;11:393-8.

37. Franko J, Gusani NJ, Holtzman MP, Ahrendt SA, Jones HL, Zeh HJ 
3rd, et al. Multivisceral resection does not affect morbidity and survival 
after cytoreductive surgery and chemoperfusion for carcinomatosis from 
colorectal cancer. Ann Surg Oncol 2008;15:3065-72.

38. Kusamura S, O’Dwyer ST, Baratti D, Younan R, Deraco M. Technical 
aspects of cytoreductive surgery. J Surg Oncol 2008;98:232-6.

39. Morgan RJJ, Synold TW, Xi B, Lim D, Shibata S, Margolin K, et al. 
Phase I trial of intraperitoneal gemcitabine in the treatment of advanced 
malignancies primarily confi ned to the peritoneal cavity. Clin Cancer 
Res 2007;13:1232-7.

40. Michalakis J, Georgoulis SD, de Bree E, Polioudaki H, Romanos J, 
Georgoulias V, et al. Short-term exposure of cancer cells to micromolar 
doses of paclitaxel, with or without hyperthermia, induces long-term 
inhibition of cell proliferation and cell death in vitro. Ann Surg Oncol 
2007;14:1220-8.

41. Teo M, Foo KF, Koo WH, Wong LT, Soo KC. Lessons learned from 
initial experience with peritonectomy and intra-peritoneal chemotherapy 
infusion. World J Surg 2006;30:2132-5.

42. Witkamp AJ, de Bree E, Kaag MM, Boot H, Beijnen JH, Van Slooten 
GW, et al. Extensive cytoreductive surgery followed by intra-operative 
hyperthermic intraperitoneal chemotherapy with mitomycin-C in 
patients with peritoneal carcinomatosis of colorectal origin. Eur J Cancer 
2001;37:979-84.

43. Butterworth SA, Panton ON, Klaassen DJ, Shah AM, McGregor GI. 
Morbidity and mortality associated with intraperitoneal chemotherapy 
for pseudomyxoma peritonei. Am J Surg 2002;183:529-32.

44. Smeenk RM, Verwaal VJ, Zoetmulder FAN. Toxicity and mortality 
of cytoreduction and intraoperative hyperthermic intraperitoneal 
chemotherapy in pseudomyxoma peritonei- a report of 103 procedures. 
Eur J Surg Oncol 2006;32:186-90.

45. Sugarbaker PH. Cytoreductive surgery and peri-operative intraperitoneal 
chemotherapy as a curative approach to pseudomyxoma peritonei 
syndrome. Eur J Surg Oncol 2001:27;239-43.

46. Stewart JH 4th, Shen P, Levine EA. Intraperitoneal hyperthermic 
chemotherapy for peritoneal surface malignancy: current status and 
future directions. Ann Surg Oncol 2005;12:765-77.


