
ABSTRACT
Introduction: in 1981, Dr. PH Sugarbaker, challenging on-

cological orthodoxy, considered carcinomatosis to be a locore-
gional stage of the disease that was still susceptible to treatment
with curative intent.

To this end he developed a new therapeutic alternative based
on the combined treatment.

The macroscopic disease treated by maximum radical oncolog-
ical cytoreductive surgery (through the peritonectomies described
by him), followed by treatment of the residual microscopic disease
with the direct intra-abdominal application of intraoperative
chemotherapy with locoregional intensification, modulated by hy-
perthermia and early normothermic postoperative intra-abdomi-
nal chemotherapy.

Using this new therapeutic regimen, known as “Sugarbaker’s
Protocol”, his group has reported 45% survival rates in carcino-
matosis of colorectal origin at 5 years, and, in selected groups of
patients, 50% survival rates at 5 years. The scientific community,
however, has criticized these results considering that: it is a per-
sonal experience, with a not homogenous treatment protocol with
developmental modifications over time, that it is a retrospective
non-randomized study, and finally that the cytostatics used in his
protocol are obsolete. Various European groups have replied to
these main criticisms confirming the good results that this new
therapeutic alternative offers for patients with carcinomatosis of
colorectal origin. The purpose of this article is to present these
contributions.

Material and methods: all the articles published in the Eng-
lish language by European groups in the world’s medical literature
have been reviewed using the Pubmed-MEDLINE database to
identify the relevant articles related to the treatment of carcino-
matosis of colorectal origin using cytoreduction and intraperi-
toneal chemotherapy from January 1980 to January 2008.

Results: the European contribution during these 25 years in
favour of the “Sugarbaker’s Protocol” has consisted fundamental-
ly in: a) one multicenter retrospective study; b) two randomized
prospective phase III studies; and c) the use of oxaliplatin and
irinotecan as new cytostatic agents in the protocols for intraperi-
toneal chemotherapy.

At the same time, two new transcendental European contribu-
tions have been made in which the possibility has been considered
of combined simultaneous treatment for patients with hepatic
metastases and carcinomatosis, and the introduction, as a selec-
tion factor, of patients responsive to intravenous induction
chemotherapy within the regimen of sandwich treatment (with
systemic neoadjuvant and adjuvant chemotherapy) complemen-
tary to intraperitoneal chemotherapy.

Conclusions: the results obtained by European groups using
“Sugarbaker’s protocol” and “Elias’ protocol” with oxaliplatin
compel us to request that these treatments be considered by all
professionals involved in the treatment of patients with colorectal
carcinomatosis as the best treatment currently available for this
condition. Furthermore a randomized, prospective, multicenter
study should be carried out to clarify its value and the degree of
scientific evidence. A validation of this treatment will change, in
the future, the dogmatic consideration of carcinomatosis as an in-
curable disease stage.
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INTRODUCTION

Dr. P. H. Sugarbaker, challenging oncological ortho-
doxy in 1981, considered carcinomatosis to be a locore-
gional disease stage still susceptible to treatment with cu-
rative intent (1). To this end he developed a new
therapeutic alternative based on the combined treatment.
The macroscopic disease treated by maximum radical on-
cological cytoreductive surgery (CS) (by means of the
peritonectomies described by him) (2-4). Followed by
treating residual microscopic disease with a direct in-
traabdominal application of intraperitoneal chemotherapy
(IC) with locoregional intraoperative intensification, us-
ing hyperthermic intraoperative intraperitoneal
chemotherapy (HIIC) and/or administered under nor-
mothermia by means of early intraabdominal postopera-
tive chemotherapy (5) (EPIC). With this new therapeu-
tic regimen, known as “Sugarbaker’s protocol”, his group
has published therapy results in patients with carcino-
matosis of colorectal origin with survival rates of 45% at
5 years (6), and, in selected groups, of 50% at 5 years (7).
The morbidity and mortality associated with this com-
bined treatment is high. Although there is great variation
in reported morbidity and mortality rates, with indices of
0-43% for the former and 0-20% for the latter (8-13),
those of Sugarbaker’s group still remain the best results
with a morbidity of 25% and a mortality of 1.5% in carci-
nomatosis of colorectal origin. More recently other
groups have improved these results in carcinomatoses of
other origins (14). A majority of patients will suffer from
abdominal or systemic recurrence, and will finally die
from disease progression, but some may be recovered af-
ter a second or further cytoreduction (15,16). Some fortu-
nate patients may exceptionally remain free of disease
and be completely cured. The scientific community has
criticized these results on the grounds of this being a per-
sonal experience with changes over time in the treatment
protocol. Also, it is not based on a randomized prospec-
tive study, and finally some consider that the cytostatics
used in his protocol are obsolete. However various Euro-
pean groups have answered these objections confirming
the good results that this new therapeutic alternative of-
fers to patients with carcinomatosis of colorectal origin.
The purpose of this article is to present these contribu-
tions.

MATERIALAND METHODS

We reviewed all the articles published in the world’s
medical literature in English by European groups using
the Pubmed-MEDLINE database to identify the relevant
articles related to the treatment of carcinomatosis of col-
orectal origin using cytoreduction and intraperitoneal
chemotherapy from January 1980 to January 2008; key
words included: colorectal carcinomatosis, cytoreductive
surgery, intraperitoneal chemotherapy, and hyperthermia.

RESULTS

During these 25 years, the European contribution against
objections to “Sugarbaker’s Protocol” has consisted funda-
mentally in a multicenter retrospective study of the applica-
tion of CS + IC, two randomized prospective phase III stud-
ies, and the use of oxaliplatin and irinotecan as new
cytostatic agents in the protocols for IC.

At the same time, two new transcendental European con-
tributions have come about, in which the possibility has
been considered of combined simultaneous treatment for
patients with hepatic metastases and carcinomatosis, and
the introduction, as a factor for the selection, of patients re-
sponsive to intravenous induction chemotherapy within the
regimen of sandwich treatment (with systemic neoadjuvant
and adjuvant chemotherapy) complementary to IC.

Multicenter international study of the application of
CS for the treatment of colorectal carcinomatosis

In 2004 Glehen et al. (17) published the results of a mul-
ti-institutional, international, retrospective study of the ex-
perience worldwide with this new alternative treatment in
patients suffering from colorectal carcinomatosis treated
with IC, excluding those with carcinomatosis originating in
the appendix. Five hundred and six patients treated in 28 in-
stitutions with CS and perioperative IC made up the group
for study. With an average follow-up of 53 months, the av-
erage survival rate was 19.2 months, with a 72% survival
rate at one year, of 39% at three years, and of 19% at five
years. Thirty-eight patients had survived for 5 years after
cytoreduction, in spite of having diffuse peritoneal carcino-
matosis. Cytoreduction extent was the chief determinant
factor for the prognosis, as shown in table I.

Randomized, prospective phase-III studies of the
application of intraperitoneal chemotherapy in the
treatment of colorectal carcinomatosis

The main objection raised to “Sugarbaker’s protocol”
has been that studies were always retrospective and non-
randomized. Only two randomized, prospective studies
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Table I. Survival according to cytoreduction extent.
Multi-institutional International Study (17)

Grade Patients (%) Follow-up Median
cytoreduction survival

1 year 3 years 5 years
CCR-0 271 (53.5%) 87% 47% 31% 32.4 months
CCR-1 106 (20.9%) 79% 29% 15% 24 months
CCR-2 129 (25.4%) 38% 6% 0% 8.4 months
Global 506 72% 39% 19% 53 months

CCR-0: no visible residual disease; CCR-1 residual disease less than 2.5 mm;
CCR-2 residual disease greater than 2.5 cm.

06. OR 1378 A. GOMEZ:Maquetación 1  10/3/09  12:10  Página 98



have been carried out and published so far on this subject
(18,19). However, in spite of being ethically and scientif-
ically correct, in the study carried out by the Institut Gus-
tave Roussy, Paris (18), patients refused to be included in
the random group for conventional treatment, which led
to terminate the study when only 35 patients had been re-
cruited. In spite of that, this study demonstrated the supe-
riority of intraperitoneal chemotherapy over any other
available treatment, with survival rates of 60% at 2 years,
as well as the superiority of HIIC over EPIC. In the
Netherlands Cancer Institute, a phase-III study was com-
pleted in patients with carcinomatosis of colorectal ori-
gin, which compared intraperitoneal chemotherapy ver-
sus systemic chemotherapy. In this study (19), 105
patients were included; the control group received con-
ventional treatment with systemic 5 FU /leucovorin; and
the study group received CS, and intraoperative intraperi-
toneal treatment was administered with mitomycin C
(MMC) modulated by hyperthermia and followed by sys-
temic chemotherapy with 5-FU/ leucovorin. In the study
group, the grade of oncological cytoreduction achieved
was complete (R1), without residual macroscopic dis-
ease, in only 18 patients (38%). Residual disease was less
than 2.5 mm (R2a) in 21 patients (43%), and in 9 patients
(19%) an adequate cytoreduction was not achieved (more
than 2.5 mm of macroscopic disease left). Average sur-
vival was more than a year in both groups. The average
survival was almost twice in the group with cytoreduc-
tion plus intraperitoneal chemotherapy as compared with
the group treated with systemic chemotherapy (22.4
months compared to 12.6 months). These partial results,
in spite of having been achieved with very poor cytore-
ductions (only 38% of the cytoreductions were the equiv-
alent of complete cytoreduction, CC0-CC1) and having
received intraperitoneal chemotherapy exclusively intra-
operatively for 60 minutes with MMC, showed such im-
portant benefits that it was mandatory to terminate the
study, as it would not have been ethically correct to offer
treatments other than this new intraperitoneal therapeutic
alternative. The grade of cytoreduction obtained was the
main prognostic factor in this study. The long-term fol-
low-up of these patients (20) showed survival rates of
75% at one year, 28% at three years, and 19% at 5 years,
respectively. Such percentages cannot be reached with
any of the presently available treatments.

New cytostatic agents, oxaliplatin and irinotecan, in
the CS protocols

The use of oxaliplatin and irinotecan as new cytostatic
agents in CS protocols has been developed and intro-
duced by Dr. Elias’ group in the Gustave Roussy Hospi-
tal, Paris (21-29). In spite of being administered exclu-
sively during HIIC for only 30 minutes, but modulated
by hyperthermia at 43 ºC, the effectiveness of these drugs
was verified. In addition, in the studies with oxaliplatin,

cytoreduction grade was the principal prognostic factor.
Thus, when complete cytoreduction was achieved, sur-
vival was 83% at one year, 74% at 2 years, and 65% at 3
years. The use of intraperitoneal irinotecan has been
hampered by high hematological toxicity in up to 58% of
patients, which still necessitates a cautious approach to
the use of this cytostatic (25,26). The most recent results
published with “Elias’ Protocol” using oxaliplatin show
that, in the best of situations, complete cytoreduction-
CC0, survival reaches 54% of patients at 5 years (27,28).
These results are consistent with those published by Sug-
arbaker. The main advantage of this treatment regimen,
known as “Elias’ Protocol”, is that it enables similar re-
sults to be attained without EPIC, even reducing postop-
erative complications and peritoneal recurrences (18).

Combined simultaneous treatment of patients with
hepatic metastases and carcinomatosis

The presence of hepatic metastases has until now put
a limit to the treatment of patients with peritoneal dis-
semination as this is considered to be systemic disease
spread via the portal circulation. However, Elias (30-
33) has demonstrated that occasionally the simultane-
ous approach to peritoneal disease in the course of
surgery for hepatic metastases proved to be a treatment
that was tolerated and effective when a complete cy-
toreduction of the disease was achieved. Twelve of their
initial patients were treated by hepatectomy together
with complete cytoreduction of the accompanying peri-
toneal disease and early postoperative intraperitoneal
chemotherapy. There was no mortality or systemic com-
plications from chemotherapy in their series. After an
average follow-up of 14.4 months, no recurrence of the
peritoneal disease was detected in any patients, and sev-
en of them are free of disease. His position as a hepatic
surgeon has created a favorable situation for the combi-
nation of hepatectomy and cytoreductive surgery in the
treatment of advanced disease in colorectal cancer, and
this may currently become a logical and feasible treat-
ment. Some promising survival results have been
achieved, 41.5% at 3 years and 26.5% at 5 years in pa-
tients with an average of 3.4 hepatic metastases (range 1
to 15) and a peritoneal carcinomatosis index of 12.4
(range 2-25) (33). Other groups have achieved similar
results, with survivals of 44% at 4 years in patients
treated simultaneously for carcinomatosis and hepatic
metastases (34). Thus, we can claim today that the pre-
sent limit for the treatment of colorectal disease is when
the disease is confined to the abdominal cavity (locore-
gional recurrence, peritoneal dissemination or hepatic
metastases), and surgery ensures a radical curative on-
cological resection of the disease; however, it should al-
ways be accompanied by treatment of the residual mi-
croscopic disease by the simultaneous administration of
perioperative intraperitoneal chemotherapy.

Vol. 101. N.° 2, 2009 THE EUROPEAN CONTRIBUTION TO “SUGARBAKER’S PROTOCOL” FOR THE TREATMENT 99
OF COLORECTAL PERITONEAL CARCINOMATOSIS

REV ESP ENFERM DIG 2009; 101 (2): 97-106

06. OR 1378 A. GOMEZ:Maquetación 1  10/3/09  12:10  Página 99



Selection of patients responsive to intravenous
induction chemotherapy

The criteria for inclusion of candidate patients in this
new treatment have classically been as follows: patients
aged between 18 and 75 years; with a good general con-
dition, an ECOG of 1 or 2; without limiting comorbidi-
ties, this being understood to mean correct cardiorespira-
tory, hepatic and renal functioning; with a definitive
diagnosis of abdominal disease confirmed by histological
studies; with no extra-abdominal disease; not having re-
ceived radiotherapy or chemotherapy within 30 days be-
fore cytoreduction, and with a signed informed consent
(35). The great demand for this type of treatment, togeth-
er with institutional limitations for its application, made it
advisable to administer intravenous chemotherapy up to
the time of applying the combined treatment. Disease
progression in this waiting interval is a sign of a poor
prognosis. And as with the treatment of hepatic metas-
tases, patients who react well to neoadjuvant induction
chemotherapy with a total or partial response are those
who achieve best results. Complete cytoreduction is
achieved in 90% of them, compared to only 52% in the
group of non-responsive patients (36). This could be es-
tablished as a new criterion in addition to classic criteria
for the selection of candidates to receive this new thera-
peutic alternative, i.e., that patients undergoing neoadju-
vant systemic treatment show no disease progression
while they are waiting for cytoreductive surgery.

DISCUSSION

There are few studies published on the natural history
of carcinomatosis of colorectal origin. Average survival
in patients suffering from colorectal carcinomatosis was
5.2 months in the multicenter EVOCAPE study by
Sadeghi et al. (37), 6 months according to Chu et al. (38),
and 9 months in the most important and recent series by
Jayne et al. (39). Since the late fifties 5-FU has been
practically the only effective chemotherapeutic option for
patients with advanced colorectal cancer (40), and is still
considered a basic drug. Although it only induces com-
plete responses in 10% of patients, with an average sur-
vival between 9 and 12 months, and only 5% of the pa-
tients are alive 3 years later (41).

Five new drugs have changed the treatment horizon
for advanced colorectal disease in the last decade:
irinotecan, oxaliplatin, capecitabine, bevacizumab, and
cetuximab. The combinations of 5-FU/LV with oxali-
platin or irinotecan (CPT-11) added to the target drugs are
currently the most active treatments available in ad-
vanced colorectal cancer. However, average survival is
up to 24 months (42-50). In spite of the advances in
chemotherapeutic drugs, satisfactory treatments for peri-
toneal carcinomatosis are nowhere to be found. The main

reason for these pessimistic results may be that cytostatic
drugs do not reach peritoneal metastases in sufficiently
high concentrations (51). In contrast to these results, in
the worldwide multicenter study with “Sugarbaker’s pro-
tocol”, average survivals of 32.4 months were achieved
when complete cytoreductions were carried out (17).

In the Phase-III study of the Netherlands Institute of
Cancer, in the group with complete macroscopic cytore-
duction and intraperitoneal chemohyperthermia the aver-
age survival was 42.9 months (19). Finally, Dr. Sugar-
baker’s group have reported an average survival of up to
60 months in a selected group of patients in which com-
plete control of the macroscopic disease was obtained, as
50% of their patients have survived more than 5 years
(1,7), as shown in figure 1.

There is no doubt that without treatment no patient suf-
fering from carcinomatosis of colorectal origin can be ex-
pected to be alive 5 years after diagnosis. The same can be
affirmed on patients treated with conventional regimens by
systemic chemotherapy protocols; regardless of drugs, reg-
imens, and doses employed, patients living longer than 5
years are anecdotic. However, both with “Elias’ protocol”
and with “Sugarbaker’s protocol” these authors
(7,27,28,52-54) have achieved survivals at 5 years of
54 and 50% respectively in selected groups of patients
(Fig. 2), results that are unimaginable and unattainable
with orthodox conventional treatments.
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Fig. 1. Average survival in patients with colorectal carcinomatosis ac-
cording to treatment received.
Mediana de supervivencia en pacientes con carcinomatosis colorrectal
según el tratamiento recibido.
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CONCLUSIONS

The results obtained by European groups using Sugar-
baker’s protocol and Elias’ protocol with oxaliplatin
compel us to request that these treatments be considered
by all professionals involved in the treatment of patients
with colorectal carcinomatosis as the best treatment
available at present for this condition. Furthermore, a
randomized, prospective, multicenter study should be
carried out to clarify its worth and the degree of scientific
evidence. The validation of this treatment will allow, in
the future, to change the dogma of considering carcino-
matosis as an incurable stage of disease.
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