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Abstract

The role of intraperitoneal chemotherapy has been widely investigated in locally advanced malignancies
which serosal involvement as well as in cases in which disseminated peritoneal nodules are present. However,
its benefits have been widely contested by the higher rates of perioperative complications and therefore, the
guidelines did not include it as part of standard therapy. Meanwhile, the better control of the intraperitoneal
spread which has been demonstrated in certain cases enabled surgeons to propose performing intraperitoneal
chemotherapy in particularly aggressive malignancies such as pancreatic cancer. The aim of the current
paper is to discuss about the efficacy and the preliminary results of intraperitoneal chemotherapy in
pancreatic cancer.
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Introduction
Pancreatic cancer remains the most aggressive malignancy affecting patients worldwide which is associated with poor rates of survival especially in cases diagnosed in advanced stages of the disease; therefore, in
such cases the five years survival rate is lesser than 5%
[1]; this fact is particularly worrisome due to the fact
that most cases remain asymptomatic for a long period
of time, being therefore diagnosed in advanced stages

of the disease when local invasion of vascular structures or distant metastases are already present [2].
While in cases in which vascular invasion is present
large studies came to demonstrate that radical resection might provide an efficient local control of the disease, the long-term survival rates of such patients being similar to those reported in cases submitted to
standard pancreatoduodenectomy [3-5], patients presenting disseminated lesions are rather candidates for
systemic, palliative therapy. Even if an aggressive chem-
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otherapeutic treatment is performed, metastatic pancreatic cancer patients usually present extremely poor
rates of long-term survival, only few cases surpassing
12 months from the initial diagnostic [6]. In this respect,
attention was focused on identifying other therapeutic
strategies which might improve the long-term outcomes in such cases. Meanwhile, these therapies were
further analyzed in the setting of locally advanced pancreatic cancer after radical surgery in order to achieve a
better local control of the disease. The aim of the current paper is to review the possible benefits of intraperitoneal chemotherapy (HIPEC) in the field of pancreatic cancer.

The concept of HIPEC
The concept of HIPEC has been widely studied in patients diagnosed with advanced stage malignancies
presenting serosal involvement of the abdominal primaries, positive peritoneal fluid or even peritoneal carcinomatosis. The method consists of introducing intraperitoneal heated chemotherapeutical agents and
maintain them inside the peritoneal cavity, at a constant temperature of 41-43o for 30-60 minutes; the duration of the process as well as the temperature differ
accordingly to the type of the chosen therapeutical
agent [7-10]. However, depending on the type of associated surgical procedure, of the biological parameters
of the patient and of the cytotoxicity of the administrated chemotherapeutic agent, the rates of success as well
as the rates of perioperative morbidity and mortality
significantly differ [8-10].

The rationale of using HIPEC in
advanced stage pancreatic cancer
Cytoreductive surgery following by HIPEC has been
proposed as part of the therapeutic strategy in patients
with resectable pancreatic cancer presenting positive
peritoneal fluid cytology or limited peritoneal disease.
Therefore, cases presenting pancreatic head adenocarcinoma with no visible peritoneal metastases have
been proposed for prophylactic HIPEC, cases presenting limited peritoneal lesions have been proposed for
debulking surgery to no residual disease followed by
HIPEC while cases presenting locally advanced tumors
have been proposed for neoadjuvant intraperitoneal
chemotherapy [11-13]. When it comes to the most frequently proposed chemotherapeutic agents, there
were represented by gemcitabine, cisplatin and mytomicin C [12].
An interesting review conducted on this issue has
been recently published in 2021 in Clinical and Experimental Metastasis. The authors reviewed eight studies
and 85 patients which were included in one of the

above mentioned situations (prophylactic HIPEC, HIPEC
after debulking for pancreatic carcinoma with limited
peritoneal lesions and neoadjuvant intraperitoneal
chemotherapy). Among the 37 patients diagnosed with
peritoneal carcinomatosis from pancreatic cancer the
peritoneal cancer index ranged from 2 to 23, complete
debulking surgery being achieved in 28 out of the 37
cases. When it comes to the most commonly preferred
cytotoxic agents, they were represented by gemcitabine, mitomycin and cisplatin. As for the rates of perioperative complications, they were reported in 37,8%
of cases while the perioperative mortality was null.
Meanwhile the authors demonstrated a median overall
survival rate ranging between 4 and 62 months; as expected the most significant factor influencing the longterm outcomes was represented by the completeness
of cytoreduction. Moreover, certain patients were also
submitted to intraoperative radiotherapy with promising results but the follow up period was rather short in
order to establish a preliminary conclusion. When it
comes to patients submitted to prophylactic HIPEC, the
authors identified 33 such cases, the postoperative
morbidity rate being of 24%; the median 5 year overall
survival rate was of 24%. As for the last group, it included 33 patients submitted to neoadjuvant intraperitoneal chemotherapy in association with neoadjuvant
systemic chemotherapy, the main administrated substances being represented by paclitaxel and S-1 for 14
consecutive days; by using this protocol eight patients
were converted into resectable disease, the median
overall survival was 27,8 months, significantly higher
when compared to 14,2 months in cases in which no
conversion therapy was performed [14].

Factors influencing the long term
outcomes after HIPEC in pancreatic
cancer
As expected, the most important prognostic factors
which influence the long-term survival after such procedures are related to the extent of the intraperitoneal
disease, to the absence of the extraperitoneal disease,
to the completeness of cytoreduction and to the biology of the tumor [15-17]. Accordingly to the above presented data, significant benefit in terms of survival has
been reported so far in cases submitted to curative surgery in association with concomitant or neoadjuvant
intraperitoneal chemotherapy. These data are impressive especially when comparing them to those reported
after oncological systemic therapy, in which the overall
survival rarely surpasses 12 months. However, we
should not omit the fact that patients submitted so far
to this combined approach consisting of intraperitoneal
chemotherapy and radical surgery are in fact highly selected cases, in which a lower tumoral burden, absence
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of extraperitoneal disease and a good general status
were presented. In this respect, we cannot draw evident conclusions, larger prospective and randomized
studies being still needed.

Conclusions
Intraperitoneal chemotherapy has been recently
proposed as part of the therapeutic armamentarium
for advanced stage pancreatic cancer with three differ-

ent purposes: with prophylactic purpose after radical
surgery, in cases in which no evident metastatic lesions
are present, with curative purpose in cases presenting a
low peritoneal carcinomatosis index and with neoadjuvant purpose in order to convert unresectable lesions
to resectable disease. The method, although is associated with a certain degree of perioperative complications, seems to offer a good control of the disease, especially in highly selected cases in which limited
tumoral burden is present.

Conflict of interest: none declared
Financial support: none declared

references
1. Rawla P, Sunkara T, Gaduputi V.
Epidemiology of pancreatic cancer: global
trends, etiology and risk factors. World J
Oncol. 2009;10(1):10–27.
2. Hishinuma S, Ogata Y, Tomikawa M, Ozawa
I, Hirabayashi K, Igarashi S. Patterns of
recurrence after curative resection of
pancreatic cancer, based on autopsy
fndings. J Gastrointest Surg.
2006;10(4):511–518
3. Younan G, Tsai S, Evans DB, Christians KK.
Techniques of Vascular Resection and
Reconstruction in Pancreatic Cancer. Surg
Clin North Am. 2016;96(6):1351-1370.
4. Oba A, Bao QR, Barnett CC, Al-Musawi MH,
Croce C, Schulick RD et al. Vascular
Resections for Pancreatic Ductal
Adenocarcinoma: Vascular Resections for
PDAC. Scand J Surg. 2020;109(1):18-28.
5. Bianco F, Sassaroli C, Delrio P, De
Franciscis S, Romano G. Vascular resection
in pancreaticoduodenectomy: is it
worthwhile? Curr Drug Targets.
2012;13(6):772-780.
6. Von Hof DD, Ervin T, Arena FP, Chiorean
EG, Infante J, Moore M et al. Increased
survival in pancreatic cancer with
nabpaclitaxel plus gemcitabine. N Engl J
Med. 2013;369(18):1691–1703
7. Klempner SJ, Ryan DP. HIPEC for colorectal
peritoneal metastases. Lancet Oncol.
2021;22(2):162-164.

104

8. Perez RO, Mattacheo A, Tanis PJ.
Prophylactic HIPEC in high-risk colorectal
cancer: do we really need a randomized
clinical trial to prove a “logical” hypothesis?
Tech Coloproctol. 2021;25(6):659-660.
9. Brenkman HJF, Päeva M, van Hillegersberg
R, Ruurda JP, Haj Mohammad N.
Prophylactic Hyperthermic Intraperitoneal
Chemotherapy (HIPEC) for Gastric Cancer-A
Systematic Review. J Clin Med.
2019;8(10):1685
10. Seshadri RA, Glehen O. Cytoreductive
surgery and hyperthermic intraperitoneal
chemotherapy in gastric cancer. World J
Gastroenterol. 2016;22(3):1114-1130
11. Yonemura Y, Canbay E, Li Y, Coccolini F,
Glehen O, Sugarbaker PH et al. A
comprehensive treatment for peritoneal
metastases from gastric cancer with curative
intent. Eur J Surg Oncol. 2016; 42(8):1123–
1131.
12. Tentes AA, Stamou K, Pallas N, Karamveri
C, Kyziridis D, Hristakis C. The effect of
hyperthermic intraoperative intraperitoneal
chemotherapy (HIPEC) as an adjuvant in
patients with resectable pancreatic cancer.
Int J Hypertherm. 2016; 32(8):895–899
13. Schwarz L, Levine EA, Morris D, Spiliotis J,
Pocard M, Kianmanesh R et al. CRS with
HIPEC for peritoneal carcinomatosis of
pancreatic adenocarcinoma. What do we

expect? Results of a Multicenter International
Study. HPB. 2018;20(2):S324
14. Brind’Amour A, Webb M, Parapini M, Sidéris
L, Segedi M, Chung SW et al. The role of
intraperitoneal chemotherapy in the surgical
management of pancreatic ductal
adenocarcinoma: a systematic review.
Clinical & Experimental Metastasis.
2021;38:187–196.
15. Chua TC, Morris DL, Esquivel J. Impact of
the peritoneal surface disease severity score
on survival in patients with colorectal cancer
peritoneal carcinomatosis undergoing
complete cytoreduction and hyperthermic
intraperitoneal chemotherapy. Ann Surg
Oncol. 2010;17(5):1330–1336
16. Winer J, Zenati M, Ramalingam L, Jones H,
Zureikat A, Holtzman M et al. Impact of
aggressive histology and location of primary
tumor on the efcacy of surgical therapy for
peritoneal carcinomatosis of colorectal origin.
Ann Surg Oncol. 2014;21(5):1456–1462
17. Yonemura Y, Canbay E, Ishibashi H.
Prognostic factors of peritoneal metastases
from colorectal cancer following
cytoreductive surgery and perioperative
chemotherapy. Sci World J. 2013:978394

