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Summary

Background: Around the globe a new interest in the multidiscipli-
nary management of peritoneal metastases using neoadjuvant
chemotherapy, cytoreductive surgery (CRS), hyperthermic intra-
peritoneal chemotherapy (HIPEC), and adjuvant systemic chemo-
therapy has occurred. The combined use of these treatment mo-
dalities has required the creation of centers of excellence to man-
age patients with peritoneal metastases with a high level of suc-
cess as well as a low incidence of adverse events. Methods: A
2-day workshop hosted by the Center of Abdominal Surgery, Vil-
nius University Hospital, with 230 participants was organized to
explore the current practice in the Baltic states. Live surgery with
video transmission initiated the efforts. Then, presentations by
five experts from high-volume peritoneal surface malignancy
centers were made and discussed. A summary of the efforts to
date in Lithuania and Estonia was presented and collected for
publication. Results: The live surgery served as a focal point for
all subsequent presentations. The five invited speakers reviewed
the rationale, current literature, indications and contraindications,
implementation, and current European guidelines for manage-
ment. The results of CRS and HIPEC from five centers in Lithuania
and Estonia currently active revealed 127 patients treated to date,
half of whom carried a diagnosis of ovarian cancer. There was an
incidence of major complications of 11.8% and a mortality of
1.6%. Data regarding long-term survival benefits will require fur-
ther follow-up. Conclusions: Progress in peritoneal surface oncol-
ogy in the Baltic states was confirmed. With a low morbidity and
mortality, these clinical programs promise to provide continued
benefit for patients with peritoneal metastases — a condition
judged to be terminal in the past.
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Zusammenfassung

Hintergrund: Weltweit ist ein neues Interesse am fachiibergrei-
fenden Management von Peritonealmetastasen mithilfe von neo-
adjuvanter Chemotherapie, zytoreduktiver Chirurgie (ZRC), hyper-
thermischer intraperitonealer Chemotherapie (HIPEC) und adju-
vanter systemischer Chemotherapie entstanden. Der kombinierte
Einsatz dieser Behandlungsmethoden hat die Schaffung von Ex-
zellenzzentren erfordert, um Patienten mit Peritonealmetastasen
mit einem hohen Mal3 an Erfolg sowie einer geringen Inzidenz an
Nebenwirkungen zu behandeln. Methoden: Ein zweitagiger Work-
shop mit 230 Teilnehmern wurde vom Zentrum fiir Abdominalchi-
rurgie des Vilnius University Hospital organisiert, um die derzei-
tige Praxis in den baltischen Staaten zu analysieren. Live-Chirur-
gie mit Videolibertragung stellte den Beginn der Zusammenarbeit
dar. Darauf folgten Prasentationen von fiinf Experten aus «High
volumen»-Zentren fir Malignome der Peritonealoberflache und an-
schlieBende Diskussionen. Zusammenfassungen der bisherigen
Bestrebungen in Litauen und Estland wurden vorgestellt und zur
Veroffentlichung gesammelt. Ergebnisse: Die Live-Chirurgie fun-
gierte als Ausgangspunkt fiir alle nachfolgenden Prasentationen.
Die finf eingeladenen Referenten bewerteten die Vorgehens-
weise, die aktuelle Literatur, die Indikationen und Kontraindikatio-
nen, die Implementierung sowie die aktuellen europaischen Leit-
linien fir das Management. Die Ergebnisse der ZRC und HIPEC
aus fiinf derzeit aktiven Zentren in Litauen und Estland bezogen
sich auf bislang 127 behandelte Patienten, von denen die Halfte
die Diagnose eines Ovarialkarzinoms erhalten hatte. Es lagen eine
Inzidenz fir schwere Komplikationen von 11,8% und eine Sterb-
lichkeit von 1,6% vor. Daten zu langfristigen Uberlebensvorteilen
erfordern ein weiteres Follow-up. Schlussfolgerungen: Fort-
schritte im Bereich der Onkologie der Peritonealoberflache in den
baltischen Staaten wurden bestéatigt. Verbunden mit einer niedri-
gen Morbiditat und Mortalitat, versprechen diese klinischen Pro-
gramme einen weiterhin fortgesetzten Nutzen fiir Patienten mit
Peritonealmetastasen - ein Befund, der in der Vergangenheit mit
einem todlichen Verlauf assoziiert wurde.
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Introduction

On 15-17 May 2014, Vilnius University Hospital hosted 230
participants and five international experts in peritoneal surface
oncology to a workshop entitled ‘HIPEC and Complicated Colo-
rectal Surgery’. This report of the conference will focus on the
presentations concerning cytoreductive surgery (CRS) and hy-
perthermic intraperitoneal chemotherapy (HIPEC) for perito-
neal metastases. The initial portion of the program featured
presentations by the visiting experts from high-volume perito-
neal surface malignancy centers in the United States and Eu-
rope. Intermittently, a live video was transmitted to the partici-
pants from the operating room, and there was a free exchange of
questions and answers between the operating theater and the
amphitheater. On the second day, the centers in Estonia and
Lithuania performing CRS and HIPEC reviewed their initial ex-
perience in the management of peritoneal surface malignancy.
Latvia provided over a dozen participants to the workshop and
provided valuable presentations to the sessions on complicated
colorectal surgery but had not, as yet, moved to the treatment of
peritoneal metastases. This manuscript is a review of the infor-
mation made available to the conference participants.

Video Transmission from the Operating Theater to
the Amphitheater

The live surgery added greatly to the overall goals of the
CRS and HIPEC workshop for all participants. In real time, it
provided a verification of this new concept for the manage-
ment of a disease process regarded in the past as a terminal
condition only to be palliated. The patient was a 67-year-old
woman with a diagnosis of ovarian cancer with persistent dis-
ease despite the use of all traditional treatment modalities.
Her initial surgery established a diagnosis of ovarian malig-
nancy and removed the uterus, ovaries, and infracolic omen-
tum. Her initial chemotherapy treatments were interrupted by
a myocardial infarction. Her current evaluation by computed
tomography (CT) after completion of standard ovarian cancer
treatments revealed gross disease beneath the right hemidia-
phragm, in the right paracolic sulcus, and in the pelvis. Also,
according to CT, the visceral peritoneal surfaces of the small
bowel mesentery were layered by cancer.

During the surgery, peritonectomy of the right upper quad-
rant and pelvis were demonstrated. A visceral resection of the
rectosigmoid colon was performed with a colorectal anastomo-
sis. As expected from the preoperative CT, the major surgical
challenge to a complete cytoreduction was the confluence of
disease on the small bowel mesentery. As is frequently ob-
served, the small bowel itself was free of ovarian cancer im-
plants so that small bowel resection was not required. The pa-
tient’s small bowel mesentery contained copious adipose tis-
sue. Using an angulated electrosurgical tip at moderate-to-
high electrosurgical voltage, the mesenteric peritoneum with
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the overlying invasive ovarian cancer was resected a few mil-
limeters at a time. Eventually, these mesenteric surfaces were
cleared of cancer and a complete cytoreduction was observed.

Following the CRS, the tubes, drains, and temperature
probes required for HIPEC were positioned. The HIPEC was
completed with cisplatin at 75 mg/m? in 3 1 of chemotherapy
solution at 42° C within the whole abdomen for 1 h. The pa-
tient tolerated the surgical procedure and the HIPEC well
and was extubated approximately 5 h after the completion of
the procedure.

Information gathered in follow-up at the time of the writ-
ing of the manuscript revealed that the patient had no major
postoperative complications and a hospital stay of 15 days and
that a complete recovery is expected. Certainly, from the per-
spective of the participants, the added effort in conference
planning for a live intraoperative video transmitted to the au-
ditorium was greatly appreciated. It provided reality to the
conference as a whole and was often referred to during the
remainder of the meeting.

A New Goal for the Treatment of Peritoneal
Metastases Is Cure

The first international speaker was Paul H. Sugarbaker
from Washington, DC, USA. The title of his presentation was
‘Peritoneal Metastases Can Be Cured’. His thesis was that
peritoneal metastases from colorectal cancer can be cured
similar to the benefits that are expected in patients with colo-
rectal liver metastases. In 2014, gastrointestinal cancer surger-
ies require proper clearance combined with maximal contain-
ment of the malignant process in order to prevent spillage of
cancer cells; also a knowledgeable use of CRS and HIPEC in
selected patients is necessary. This new standard of care re-
quires a new chemotherapy methodology in selected patients.
The chemotherapy is used only with minimal (microscopic)
residual disease. The chemotherapy administration is intra-
peritoneal or combined intraperitoneal and intravenous. Most
importantly, the timing of this new chemotherapy strategy is
perioperative. It is neither adjuvant chemotherapy nor neoad-
juvant chemotherapy but the simultaneous administration of
cancer chemotherapy with CRS.

The paradigm for success in the management of peritoneal
metastases is appendiceal epithelial neoplasms. The best results
of treatment are complete CRS using peritonectomy and vis-
ceral resections combined with perioperative chemotherapy.
When this new strategy is compared to traditional treatments
with resection and systemic chemotherapy still used at major in-
stitutions around the world, their results are inferior to this new
strategy [1]. The explanation for these superior results with this
new timing of cancer chemotherapy rests in the tumor cell en-
trapment hypothesis. This hypothesis suggests that cancer cells,
at the time of a surgical procedure, are released from severed
lymphatic channels, from trauma to the malignancy, or from ve-
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nous blood that remains behind after the surgery. Cancer cells
from these sources will implant in the raw surfaces created by
the surgery as a local recurrence or at a distance as peritoneal
metastases. HIPEC will prevent tumor cell entrapment.

With a low-grade appendiceal malignancy with peritoneal
metastases, 75% of patients may be alive and well 20 years
after the treatment. With high-grade peritoneal metastases
from appendiceal malignancy, survival at 20 years is approxi-
mately 25% [2]. These data that have changed the history of
surgery for appendiceal malignancy are heavily dependent
upon the completeness of cytoreduction. Patients with incom-
plete removal of the tumor have a markedly inferior survival
as compared to those with complete removal. Sugarbaker’s
conclusion was that debulking of appendiceal epithelial neo-
plasms with peritoneal dissemination is no longer acceptable.
The new standard of care is CRS and HIPEC.

Peritoneal metastases from colorectal cancer can also be
cured by CRS and HIPEC. Recent data from the MedStar
Washington Hospital Center shows a median survival of 5
years in patients who have a complete cytoreduction. Patients
with an incomplete cytoreduction but a maximal surgical ef-
fort combined with HIPEC have a median survival of 27
months. This 27-month survival with small-to-moderate vol-
ume residual disease strongly suggests that the HIPEC is ca-
pable of downregulating the aggressiveness of the malignant
process on peritoneal surfaces.

Another important prognostic indicator for colon cancer
with peritoneal metastases is the peritoneal cancer index. This
index remains an important prognosticator even if the cytore-
duction has been complete. The other prognostic indicators
that are important are the lymph node status of the primary
malignancy and the use of adjuvant chemotherapy [3].

A criticism of CRS and HIPEC for colorectal malignancy
has been its morbidity and mortality. Sugarbaker showed data
on 147 consecutive patients where the mortality was 0.6% and
the rate of grade IV adverse events was 12%. His conclusion
was that CRS and HIPEC in selected patients is the new
standard of care for peritoneal metastases. Further ran-
domized trials are unnecessary. Acceptance of the resection
of liver metastases from colorectal cancer is a reality [4]. Sugar-
baker concluded that there is no evidence from the oncology
literature that systemic chemotherapy alone is an adequate
treatment for the subset of colorectal cancer patients with dis-
ease limited to the peritoneal surfaces. Until more data be-
comes available, the management strategies supported by the
literature is CRS and HIPEC. The treatment offers the results
to which all other treatment should be compared.

Building a Successful Peritoneal Surface
Malignancy Program

Vadim Gushchin from the Mercy Cancer Center in Balti-
more, USA, was asked to present on ‘Building a Successful
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Peritoneal Surface Malignancy Program’. Drawing on his own
experience as well as on prior publications, an approach de-
signed to provide long-term success in the management of this
‘final frontier’ was proposed [S]. Gushchin suggested that not
only the patients but also the institution that establishes a pro-
gram will benefit from their efforts in peritoneal surface on-
cology. The personnel working with these patients will gain
firsthand new knowledge concerning the biology of gastroin-
testinal and gynecologic malignancy. The surgical service will
of necessity acquire new technical expertise that will benefit
all patients. The surgical support services will be forced to ex-
pand in order to accommodate these high-acuity patients with
increasing efficiency. Finally, data and concepts accumulated
in the management of patients with peritoneal metastases
provide fresh clinical and basic science research activity. In
the short term, the establishment of a successful peritoneal
surface malignancy program requires time, effort, and money
for the institution; in the long term, however, there will be
large benefits both to patients and to the institution.

Gushchin emphasized the need for a surgeon as the team
leader. His/her role in the operating theater to successfully
complete the cytoreduction should not be underestimated.
There is a requirement of the cytoreductive surgeon to move
efficiently with resections and reconstructions in all parts of
the abdomen and pelvis. This is a level of surgical expertise
above that required of the general or oncologic surgeon.
However, this surgeon leader is a partner in a team that in-
volves anesthesia, nursing, and multiple levels of support per-
sonnel. In order to achieve the necessary success, knowledge-
able patient selection, critical evaluation of results, and avoid-
ance of serious complications (especially early in patient ac-
crual) are required.

Several strategies to establish a new peritoneal surface ma-
lignancy center were suggested. The core group of physicians,
administrators, and other professionals should identify the im-
mediate and long-term goals of the program and move to-
wards these goals systematically. Cooperation with an estab-
lished center for peritoneal malignancy is highly recom-
mended. Mentorship in all aspects of program development
(not only in technical aspects of the surgery) allows reducing
the number of cases to achieve oncological proficiency in
CRS/HIPEC [6]. Regional cooperation of emerging and es-
tablished CRS/HIPEC groups is another helpful strategy and
was highly encouraged.

CRS and HIPEC Perspectives in the Treatment of
Advanced Colorectal Cancer

Tom Cecil from the well-known Peritoneal Surface Malig-
nancy Program in Basingstoke, UK, presented the data sup-
porting the new United Kingdom guidelines from the Com-
missioning Board regarding the current policy for the man-
agement of peritoneal carcinomatosis from colorectal cancer.
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These guidelines were adopted in April of 2013 [7]. Data to
support this revolution in the management of colorectal can-
cer comes from animal models [8], dozens of single-institution
phase II trials [9], the Verwaal/Zoetmulder randomized con-
trolled trial [10], and international as well as French multi-
institutional data [11, 12]. Data which establishes that prop-
erly selected patients who receive CRS/HIPEC plus the best
systemic chemotherapy survive better than patients who re-
ceive systemic chemotherapy alone can no longer be ignored
by the panels formulating guidelines for standard of care [13].

From the extensive Basingstoke experience, Cecil pre-
sented his recommendations for best outcomes for the man-
agement of colorectal cancer peritoneal metastases. First, an
established program with a large experience will, by its con-
tinued ascent of the learning curve, reduce the mortality and
decrease the incidence of adverse events. Then, one must
identify by CT and or preoperative laparoscopy those patients
with a peritoneal cancer index of less than 20. Even though
the cytoreduction is complete for colorectal cancer, the peri-
toneal cancer index has profound prognostic implications.
Third, whenever possible, treat the peritoneal metastases that
occur synchronously with the primary colon or rectal cancer
definitively by a single primary cancer resection, surgical cy-
toreduction, and HIPEC. This avoids the tumor cell entrap-
ment phenomenon, an especially devastating occurrence in
patients with rectal cancer with peritoneal metastases. Fourth,
even though CRS and HIPEC seem adequate, maximally uti-
lize systemic chemotherapy.

The purpose of careful patient selection and the goal of
meticulous cytoreduction is a complete visible resection of
disease from the whole abdomen and pelvis. Cecil suggested
future perspectives to be improved patient selection through
improved radiologic imaging, improved patient selection by
more frequent laparoscopic procedures, improved periopera-
tive chemotherapy regimens designed to increase the propor-
tion of patients whose complete surgical response by cytore-
duction is preserved by HIPEC, and identification of patients
at high risk for progression of peritoneal metastases for proac-
tive management strategies.

Peritoneal Metastases from Epithelial Ovarian Cancer

Marcello Deraco from the Istituto Tumori, Milan, Italy, re-
viewed his own experience and the world literature concern-
ing the current role of CRS and HIPEC in epithelial ovarian
cancer. Deraco introduced this subject by commenting on the
many unknowns for this disease and the relatively few estab-
lished treatments. Much clinical research has established that
a dominant prognostic factor for epithelial ovarian cancer is
the extent of residual disease at the completion of the CRS.
He stated emphatically that the goal of surgery for ovarian
cancer must be complete visible clearing of the disease from
the abdomen and pelvis. This is the goal of resection at the
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time of primary cancer treatment, at the time of interval cy-
toreduction after neoadjuvant chemotherapy, and at the time
of surgery for disease progression in selected patients. Of
course, only a surgery that the patient can survive and a surgi-
cal technology with which the operator has confirmed experi-
ence should be implemented.

Data from Chi et al. [14] at the Memorial Sloan-Kettering
Cancer Center was cited. They tested the concept of complete
cytoreduction from the experience at their institution. This
group supplemented the technical expertise of the gyneco-
logic oncologist by using thoracic surgical expertise to strip
the peritoneum from the undersurface of the hemidiaphragms
or partially resect these structures. They used the hepatobil-
iary surgical expertise to clear the perihepatic regions and also
used surgical oncology expertise for bowel resections, sple-
nectomy, and occasionally partial gastrectomy. The expertise
of the Memorial Sloan-Kettering Cancer Center surgical in-
tensive care unit was utilized to keep postoperative care at its
highest level.

The survival of patients from 1996 to 1999 treated with tra-
ditional debulking surgery was compared to the survival after
the year 2000 after implementing complete cytoreduction
using all of the expertise of the surgical oncologic subspecial-
ties. The systemic chemotherapy over the decade of this data
gathering did not change. Median survival increased from
35% in the debulked group to 47% in the group with at-
tempted complete cytoreduction (p = 0.03) [14].

Long-term combined intravenous and intraperitoneal
chemotherapy has been shown to benefit ovarian cancer pa-
tients [15]. Deraco suggested that the next logical step would
include cancer chemotherapy as a part of the CRS. Deraco
and his Italian collaborators combined complete cytoreduc-
tion, HIPEC with cisplatin and doxorubicin, with the best sys-
temic chemotherapy. In this multi-institutional phase II study
with HIPEC being added up front to cytoreduction, there was
a median survival of 60 months [16]. Also, a recent multi-insti-
tutional phase II study reported by Bakrin et al. [17] shows an
excellent long-term survival when HIPEC is added to com-
plete cytoreduction.

Many of the issues regarding sequencing of treatments for
ovarian cancer remain unanswered. Should the chemotherapy
be delivered preoperatively as neoadjuvant chemotherapy or
only after the CRS? What has been established as an optimal
management is complete surgical resection of all visible dis-
ease and systemic or bidirectional chemotherapy with cispla-
tin and paclitaxel. With an abundance of publications sug-
gesting superior results with perioperative chemotherapy
using HIPEC, this treatment can be recommended by experi-
enced groups in selected patients. Until more data becomes
available from prospective and randomized trials of HIPEC
versus no HIPEC following complete cytoreduction, this
treatment strategy is the preferred strategy at institutions that
can safely and effectively perform complete CRS, HIPEC,
and the indicated systemic chemotherapy.
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Table 1. Survey of management of peritoneal metastases, cytoreductive surgery (CRS), and hyperthermic intraperitoneal chemotherapy (HIPEC)

in Estonia and Lithuania

Tallinn, North Tartu Klaipeda, Abdominal Oncologic Total
Estonia Estonia University Lithuania Surgery, Institute,
Medical Hospital, Vilnius, Vilnius,
Center Estonia Lithuania Lithuania
Reporting surgeon Arak Suuroja Soplepmann, Slepavicius Strupas Rudinskaite
Magi, Tammik
Duration of active 5 3 2.5 2 3 1
CRS/HIPEC activity, years
Total patients 37 23 24 14 25 4 127
Diagnosis
Ovarian 21 1 14 18 2 64
Colorectal 5 13 6 3 2 2 31
Appendix and PMP 2 2 2 3 5 14
Gastric 6 7 2 15
Other 3 3
Class IV complications? 2(5%) 5(22%) 3(12.5%) 0 4 (16%) 1(25%) 15 (11.8%)
Deaths 0 2(8.7%) 0 0 0 0 2(1.6%)

aReturn to OR or SICU for complications.

PMP = Pseudomyxoma peritonei; OR = operating room; SICU = surgical intensive care unit.

Indications and Contraindications for the
Management of Colorectal Peritoneal Metastases
by CRS and HIPEC

Beate Rau from the Charité Hospital, Berlin, Germany, re-
minded the group that there are multiple clinical manifesta-
tions of ‘peritoneal metastases’. It is not surprising that thera-
peutic options to be considered are palliation by best support-
ive care, single or multiple paracentesis, long-term systemic or
intraperitoneal chemotherapy, catumaxomab, or CRS/HIPEC.

Rau conceptualized the contraindications for management
of colorectal metastases by CRS/HIPEC. Naturally, a preop-
erative assessment strongly suggesting that a complete cytore-
duction is not possible is a contraindication. Also, unresecta-
ble systemic disease or unresectable hepatic metastases are a
contraindication. Patients with other conditions such as in-
creased age, severe prior treatments, or other comorbid con-
ditions that indicate a poor ‘functional recovery potential’
should be excluded.

The German healthcare system includes CRS/HIPEC as
within guidelines [18]. The German system for benchmarking
the management of colorectal cancer patients with peritoneal
metastases who receive CRS/HIPEC is part of this process.
Certification in Germany requires a high standard of care for
reimbursement for services from the national healthcare sys-
tem. Requirements for certification indicate that the multidis-
ciplinary team must be integrated into the care of patients
with peritoneal metastases. These patients cannot be treated
in isolation. Skilled performance of CRS must occur to avoid
a ‘culture of failure’. Participation in German national and
European clinical trials is required in approximately 10% of

Cytoreductive Surgery and HIPEC in the
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the patients. Data management with registry of selected items
for all patients is mandatory. The goal of the benchmarking
project is to accumulate a German database that allows for a
standard of care to which all institutions involved in CRS and
HIPEC can self-scrutinize their results.

Data from the Baltic States Regarding Clinical
Experience to Date with CRS and HIPEC

On the second day of the workshop, peritoneal surface ma-
lignancy centers from Estonia and Lithuania presented their
results to date with CRS and HIPEC. Since follow-up is rela-
tively short and the number of patients limited, data focused
on the number of patients, diagnosis of patients, morbidity,
and mortality. Survival statistics will be reviewed at a later
date. Andrus Arak reported data from the East Tallinn Cen-
tral Hospital in Tallinn, Estonia. Arak commented that his
institution is one of three centers currently performing CRS/
HIPEC in Estonia. To date, 37 CRS/HIPEC procedures have
been completed at his institution. 21 patients carried a diagno-
sis of ovarian cancer, and the other patients had primarily gas-
tric or colon cancer. Diaphragm resection was required in 7
patients, and these patients received hyperthermic thoracoab-
dominal chemotherapy (HITAC) [19]. There were no open
and closed procedures. 38% of the patients had a CC-1 and
62% of the patients a CC-0 cytoreduction. For ovarian cancer,
the single agent cisplatin was used at 90 mg/m?, and for gastric
and colorectal cancer, mitomycin C was administered at 35
mg/m?. There were two class IV gastrointestinal adverse
events (table 1).
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Although not presented at the conference, data was ob-
tained from Suuroja at North Estonia Medical Center and So-
plepmann, Magi, and Tammik at Tartu University Hospital,
Estonia. Their data is included in table 1.

Arminas Slepavicius reported the results of CRS/HIPEC
from Klaipeda University Hospital in Klaipeda, Lithuania. A
total of 14 patients have been treated so far: 8 with ovarian
cancer, 3 with colorectal cancer, and 3 with appendiceal pseu-
domyxoma peritonei. Slepavicius emphasized that close col-
laboration with medical oncology was a standard of care. The
medical oncologist determined the doses of HIPEC while
monitoring the procedure in the operating room. The project
emphasizes a multiple disciplinary team effort and a high
quality of care (table 1).

Jonas Jurgaitis from Vilnius University, Vilnius, Lithuania,
reported on 25 patients. There were 18 ovarian cancer pa-
tients, 2 colon cancer patients, and 5 pseudomyxoma peritonei
patients. They reported 3 anastomotic leaks in this group of
25 patients. There were no deaths (table 1).

Giedre Rudinskaite from the Institute of Oncology of Vil-
nius University, Vilnius, Lithuania, reported on 4 patients
treated within the last year. The open technique for HIPEC
was used. There was a single anastomotic insufficiency that
did not result in mortality (table 1).

Conclusions within a Historical Perspective

This first regional workshop in peritoneal surface oncology
hosted by the Vilnius University attests to the three decades
of efforts and continuing progress in the successful manage-
ment of peritoneal metastases. The initial success came about
through the combination of two innovations in patient man-
agement. Early in this experience it became clear that a first
requirement for benefit was the complete or near complete
resection of both parietal peritoneal and visceral peritoneal
cancer implants. The surgical concept of complete cytoreduc-
tion would evolve as peritonectomy procedures were com-
bined with visceral resections and were incorporated into the
surgical oncologists’ technological armamentarium [20]. The
second requirement for benefit was a pharmacologic rationale
for perioperative intraperitoneal chemotherapy [21-23]. This
new cancer chemotherapy is neither neoadjuvant therapy nor
adjuvant chemotherapy but perioperative chemotherapy to be
used as a planned part of the cancer resection. It is cancer
chemotherapy treatments integrated into the surgical resec-
tion of a malignancy within the abdomen and/or pelvis.

Increasing success and expansion of this combined treat-
ment has occurred over three decades. The complete cytore-
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ductive surgical procedure remains as a continuing surgical
oncologic challenge. Even in the most experienced groups,
incomplete cytoreductions occur, adverse events arise, and
mortality continues. Educational efforts in peritoneal surface
oncology were the strong motivation for the Vilnius work-
shop, in order to avoid a long and steep ‘learning curve’. The
workshop at Vilnius University was a timely event designed to
convey concepts in patient selection, techniques of cytoreduc-
tion, and results expected using combined treatments of CRS/
HIPEC.

The parietal and visceral peritonectomy procedures are an
extension of a 100 years of surgical expertise. These new sur-
gical technologies have been rapidly integrated into surgical
practice and continue to be improved. However, the HIPEC
is a relatively new cancer treatment. Its limited use began less
than two decades ago. Flessner and Dedrick established the
pharmacologic advantage for some drugs instilled directly
into the peritoneal space to treat cancer cells or minute cancer
nodules [23]. From a pharmacologic perspective and in actual-
ity, only extremely small cancer deposits can be affected by
intraperitoneal drugs entering into the cancerous tissue or the
surrounding peritoneum by simple diffusion. This fact estab-
lishes the requirement for complete cytoreduction to micro-
scopic residual disease for optimal results.

However, even today the single agent intraperitoneal mito-
mycin C, a drug with a systemic response rate of approxi-
mately 15%, is the drug of choice for hyperthermic peritoneal
lavage. In Europe, intraperitoneal oxaliplatin is widely used at
pharmacologic doses over a short duration with short-term
(30 min) hyperthermia. To date, no significant difference with
HIPEC mitomycin C versus HIPEC oxaliplatin has been re-
ported. It is possible that neither of these regimens optimally
provides the chemotherapeutic effect required to preserve the
surgical complete response achieved by cytoreduction.

New drugs and drug combinations for HIPEC are being ex-
plored. Efforts to use pharmacologic information in order to
combine intravenous and intraperitoneal cancer chemother-
apy agents are being published [24]. The goal must be for
HIPEC to more reliably preserve the surgical complete re-
sponse obtained by the complete CRS. Perioperative com-
bined hyperthermic and systemic chemotherapy and perhaps
long-term bidirectional chemotherapy may compliment the
benefits of CRS and HIPEC.
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