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Objective 12 did not receive the chemotherapy. Rates of surgical death
To evaluate the results of a prospective multicenter random- and complications were similar in both groups. Tolerance to
ized study of adjuvant intraperitoneal 5-fluorouracil (5-FU) ad- treatment was excellent or fair in 97% of the patients and poor in
ministered during 6 days shortly after resection of stages I 3%. After a median follow-up of 58 months, 5-year overall sur-
and Ill colon cancers. vival rates were 74% in group 1 and 69% in group 2; disease-

free survival rates were 68% and 62%, respectively. Survival
curves were superimposed until 3 years after treatment and be-
gan diverging thereafter. Among patients receiving the full treat-
ment, the 5-year disease-free survival rate was improved in the
treatment group in patients with stage Il cancers but was un-
changed in patients with stage Ill cancers.

Summary Background Data

Systemic adjuvant chemotherapy improves the survival of pa-
tients with stage Il colon cancer receiving treatment for 6
months. Intraperitoneal chemotherapy theoretically combines
peritoneal and hepatic effects.

Methods

After resection, 267 patients were randomized into two

groups. Patients in group 1 (n = 133) underwent resection Conclusions

followed by intraperitoneal administration of 5-FU (0.6 g/m?/ Chemotherapy with intraperitoneal 5-FU administered during

day) for 6 days (day 4 to day 10). These patients also received
intravenous 5-FU (1 g) during surgery. Patients in group 2 un-
derwent resection alone (n = 134).

a short period after surgery was well tolerated but was not
sufficient to reduce the risk of death significantly. However, it
reduced the risk of recurrence in stage Il cancers. These re-
Results sults suggest that it should be associated with systemic che-
In group 1, 103 patients received the total dose, 18 received a motherapy to reduce both local and distant recurrences.
partial dose as a result of technical or tolerance problems, and

Patients with stage Il and Ill colon cancers are consideregopulation for adjuvant therapy. Systemic postoperative
at high risk of tumor recurrence and constitute the targathemotherapy has been shown to be effective in increasing
survival rates in patients with stage Il colon cantér.
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perfusion of 5-fluorouracil (5-FU). The main advantage ofthe patient. There was no age limit for inclusion. Exclusion
locoregional chemotherapy is that it achieves high regionatriteria were procedure requiring a stoma; ischemic heart
and hepatic concentrations of drug, whereas systemic pasgisease, cardiac failure, or acute and chronic liver disease;
sage and thus toxicity are reduced because of the higpreexisting or concomitant neoplasms (with the exception
extraction by the liver. of in situ carcinoma of the cervix uteri and adequately

Dissemination of colorectal cancer to the liver throughtreated basal or squamous carcinoma of the skin); and
the portal vein makes the liver one of the major sites ofanemia (hemoglobin< 100 g/L), leukopenia (white cell
recurrence after colorectal cancer resection, accounting farount< 3.0 X 10%L), or thrombopenia (platelet court
25% to 50% of recurrencédsAs a consequence, the first 100 X 10%L). The study followed ethical rules in effect in
attempts at adjuvant regional therapy in colorectal canceFrance.
used the portal route, even though the vascularization of
micrometastases remains controversiBlespite promising
initial results® several studies of adjuvant intraportal che-
motherapy produced controversial resuit¥ Moreover, a After it was confirmed that there were no distant metas-
meta-analysi§ of 10 trials comprising 3,500 patients has tases and curative surgery could be performed, the tumor
shown that intraportal adjuvant chemotherapy offered and adjacent mesocolon and lymph nodes were resected
limited benefit. More recently, a large study comprisingwith adequate clearance, and the anastomosis was per-
1,235 patients demonstrated that low-dose intraportal 5-Ffiormed. In group 1, because it was impossible to use the
could not improve overall and disease-free survival rates ointraperitoneal route at that time, the patients were given 1 g
reduce the occurrence of liver metastases. 5-FU intravenously during surgery so that chemotherapy

There has been little experience with adjuvant intrapericould be started as early as possible. Before closure of the
toneal chemotherapy’™° It can theoretically add a local wall, a 12F silicon catheter (Laboratoires Vygon, Ecouen,
action to the liver effect and thus prevent both liver andFrance) was inserted through a zigzag course in the abdom-
peritoneal recurrences. We report in this article early andnal wall into the peritoneal cavity. The tip of the catheter
long-term results of a multicenter prospective randomizedvas positioned opposite the anastomosis. In patients in
study comparing resection and early postoperative adjuvargroup 2, the abdomen was closed.
intraperitoneal chemotherapy with 5-FU versus surgery
alone in patients undergoing resection of stage Il and Il .
colon cancers. This is the largest series of this type. It isntraperltoneal Chemotherapy
likely to remain unique: phase Il trials now cannot have a As soon as it was deemed likely that they had no post-
control arm with surgical resection alone because systemioperative complications, had passed gas, and had a temper-
adjuvant chemotherapy has become the standard treatmeature of 38°C or less, patients in group 1 were given 0.6

g/mé/day 5-FU intraperitoneally. The drug was diluted in

1.5 L peritoneal dialysis fluid and delivered using an infu-
METHODS sion pump during a 3-hour period in the morning for 6 days.
The fluid was left in the cavity until the next infusion. The
catheter was removed after the last infusion, and the patient

Patients with resectable T3NOMO (stage II) or-NI0O  was discharged the day after.

(stage Ill) colon cancer were randomized to receive either
surgery plus adjuvant intraperitoneal chemotherapy (grou
1) or surgery alone (group 2).

The presurgical workup included physical examination, Tolerance to intraperitoneal 5-FU was reviewed daily by
chest x-rays, ultrasound or CT scan of the abdomen, carcelinical monitoring, particularly during the infusion. The
noembryonic antigen serum level determination, white andolerance to the treatment was graded as excellent in pa-
red blood cell counts, platelet count, prothrombin time, andients remaining asymptomatic until the complete treatment
determinations of aspartate aminotransferase, alanine amiras administered. Tolerance was graded as poor in patients
notransferase, and alkaline phosphatase. who had symptoms suggestive of potentially life-threaten-

Patients were randomized at surgery after the surgeon hadg complications that could not be related to the surgical
opened the abdomen and confirmed that the tumor wagrocedure. In all other cases, tolerance was graded as fair.
resectable and not associated with distant metastases. Incldfter completion of the treatment, several biologic variables
sion in the study was confirmed after the pathologic reportvere recorded (white and red cell counts, platelet count,
was received and the tumor stage was confirmed. Patientgothrombin time, aspartate aminotransferase, alanine ami-
with stage | tumor were not confirmed in the study and didnotransferase, alkaline phosphatase) and compared with
not receive adjuvant intraperitoneal chemotherapy. preoperative values. Treatment was interrupted if sepsis,

Inclusion criteria were completely resected stages Il and&nastomotic leak, or a temperature of more than 38°C
[Il adenocarcinoma of the colon and informed consent ofoccurred.

Surgical Technique

Patients

IRllonitoring and Appraisal of Tolerance
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Follow-U
) P o Table 1. BASELINE CHARACTERISTICS
Patients were followed up after treatment by clinical
examination, carcinoembryonic antigen level, chest x-rays, 5-FU Control
and ultrasound or CT scan of the abdomen. Colonoscopy O o
barium enema was done 1 year after surgery, then repeatg;ﬁrfb:r 133 134
every 2 years, depending on the presence of polyps. In casge (years) 62.8 (=12.1) 63.5 (+11.9)
of recurrence, the choice of the treatment was left to thesex (M:F) 66:67 5876
surgeon, and the patient remained in the study for analysisteight (m) 1.67 (=0.09) 1.65 (x0.08)
Body weight (kg) 68.8 (+14.8) 66.6 (+12.9)
- Tumors
Statistical Methods Sﬁager I 74 77
The Student test and the chi-square test were used for i 59 57
Size (cm) 5.07 (£1.95) 5.36 (+2.08)

statistical analysis of the results. Survival, including surgi-

Location Right colon 37 42
cal deaths, was ga]culated from thg datg of surgery to the Transverse colon 7 3
date of the last visit or death. Survival without recurrence Left colon 64 59
was calculated from the date of surgery to the date of Rectosigmoid junction 21 27
diagnosis of tumor recurrence. Considering the possible Multiple sites 4 3

mechanism of action of the treatment, an analysis of sur-
vival without recurrence to the liver or to the peritoneum

was made. Survival analysis was performed by computing, group 2 (88%) df 1; chi-square= 2.91;P = .09). The

survival curves according to the Kaplan-Meier methOd-surgical death rate was 1.5% in group 1 (2/133) and 0% in
Survival curves were compared between the two group roup 2 @f 1; chi-square= 2.03:P = .15). Deaths were due
using the Iog—rgnktgst. Survival curves were first comparedy nuimonary embolism and cardiac arrhythmia and were
based on the intention to treat; then, survival analysis anglot girectly related to the treatment of colon cancer. Re-
comparisons were made according to the treatment actuallygsiple complications (Table 2) occurred in 24 patients in
received. group 1 (18%) and in 16 patients in group 2 (12%j 1;
chi-square= 2.10;P = .15).
RESULTS

Patients Intraoperative Intravenous Infusion
Of the 350 inclusions initially planned, 317 patients hadof 5-FU

treatment randomly assigned to them from December 1986

to March 1991. The trial was prematurely closed at this dat

because the option of no adjuvant treatment after resectiog The mean duration of the infusion was 91.9 minutes

of stage Il colon cancer was no longer ethical. N . .
Of the 317 randomized patients, 267 patients who under‘-1'7'4 (range 30—240). A moderate and reversible decrease in

. ) "~ arterial pressure was observed in three patients.
went surgery for a colon carcinoma were included in this
study between December 1986 and March 1991 in nine
centers. Fifty other patients had been initially randomizedntraperitoneal Infusion of 5-FU
but were not eligible because of inadequate pathologic
status (stage | cancers or distant metastases- [89],
incomplete resection of tumor [& 1], other malignancies
[n = 6]), benign lesions (= 2), need for a stoma (& 1),
and other cancer less than 5 years before inclusion ().
Of the 267 randomized patients, 133 were in group 1 an
134 were in group 2. The groups did not differ significantly o

with regard to patient characteristics or tumor features (Tafntraperitoneal 5-FU. The mean amount of 5-FU given in

ble 1). Symptoms, preoperative biochemical tests, carcinoi03 patients who received the scheduled dose was 62 g
embryonic antigen level, and surgical procedures were simé_3 whereas 18 patients received a partial dose ranging
ilar in the_ two groups (data not shown). Th_e medianfror,n 0.09 to 6.0 g (mean 2.8 2.0). The total scheduled
follow-up times were 58 month; (range 0-123) in group 1dose of 5-FU was not administered in these patients as a
and 56 months (range 2-125} in group 2. result of leaks around the catheter or through the midline
incision (n = 10), less-than-perfect tolerance to infusion
(n = 5), or postoperative complications ¢a 7). Overall,

Two hundred twenty-five patients had an uneventful posttechnical problems directly related to the catheter occurred
operative course, 107/133 in group 1 (80.5%) and 118/134 13 patients (10%).

Intravenous 5-FU was given during surgery to 132/133
%atients in group 1 and by mistake to 2/134 patients in group

The intraperitoneal infusion started between 4 and 14
days after surgery (mean 58 1.9). Twelve of the 133
patients in the 5-FU group (9%) did not receive the intra-
peritoneal infusion because of obstruction or accidental
(i/ithdrawal of the catheter (& 5), postoperative compli-

ations (n= 6), or mistake (n= 1). One hundred twenty-
ne patients (91%) received a mean dose of 577 {5 of

Postoperative Course
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tumors considered separately (88%4% vs. 79%=* 5%

Table 2. COMPLICATIONS and 57%= 7% vs. 55%+ 7%).

5-FU (n = 133) Control (n = 134) When patients who had received the full dose of intra-
peritoneal 5-FU were compared with those in group 2, the
Patients 26 (19.5%) 16 (11.9%) 5-year disease-free survival rate was significantly higher in
[A)Szg‘riinal comolcations 2 g-5) 0183) the treated group in patients with stage Il cancer (89%
Wound Sepsisp 3 6 4% and 73%*+ 5%, respectivelyP = .05) (Fig. 3), but it
Obstruction o 1 was unchanged in patients with stage Il tumors. Tumor
Persistent ileus 5 1 recurrences (Table 4) were observed in 33 patients (24.8%)
Anastomotic leak 1t — in the 5-FU group and in 42 (31.3%) in the control group.
Upper Gl tract hemorrhage 1 2
Extrabdominal complications 20 7
Fever S - DISCUSSION
Cardiac arrhythmia 2t —
Pneumopathy 5 3 Two hundred sixty-seven patients with stage Il and stage
Urinary 2 1 [ll colon cancers were included in this randomized trial
Angina , ! ! comparing surgery plus early postoperative adjuvant intra-
Pulmonary embolism 2% 1 . . .
Deep vein thrombosis 5 B perltonfeal SfFU with surgery alone. _Nlnety—one percent qf
Cutaneous allergy _ 1 the patients in the treated group received early postoperative
Psychiatric disorders 2 — infusion of 5-FU. Tolerance to intraperitoneal 5-FU admin-

istered early after resection was good. The treatment was

 One patient reoperated on day 15. simple and safe and did not compromise the healing of

1 Diagnosed before starting intraperitoneal infusion. . . .

+ Death. recent colonic anastomoses. A trend toward improvement in
overall and disease-free survival rates was observed after a
delay of 3 years after the administration of intraperitoneal
5-FU. A statistically significant reduction in the recurrence

Tolerance rate, particularly in the liver and the peritoneum, was ob-

Tolerance to treatment was excellentin 99 of 121 patient§erved in patients with stage Il cancers who had received the
treatment.

receiving intraperitoneal 5-FU (81.8%). Tolerance was con-
sidered fair in 18 (14.9%) as a result of abdominal pain and

distention (n= 12), persistent ileus (7 3), nausea and Tolerance to Intraperitoneal

vomiting (n = 5), and diarrhea (n= 2). Tolerance was Chemotherapy

considered poor in 4 (3.3%) as a result of reversible arterial . . S

hypotension, chills without sepsis, angina pectoris, and in- The present multicenter series, which includes a large

testinal obstruction. In three of these patients, the treatmerﬂ:jmber of patients, first demonstrates that intraperitoneal

was discontinued. No patient in whom tolerance was con® emotherapy with 5-FU administered during 6 days shortly

sidered fair as a result of moderate abdominal distensioﬁlﬁer surgery is feasible and safe. Complication rates were

during infusion had treatment discontinued. In 2 of the 103"t increased W_hen compared with the control group. and
patients who received the total dose of drug, the infusiorpbserved complications did not appear to be related directly

was temporarily discontinued because of mild abdominal® the treatment. ) ,
discomfort and persistent ileus. We had demonstrated in an experimental study that heal-

The variations of the recorded biochemical parametergqg of recent colonic anastomoses in the rat was not im-
were similar in both groups, except the mean decrease in
white cell count was statistically more important in group 1

(Table 3). Table 3. BIOLOGIC PARAMETERS
(VARIATION FROM BASELINE)

Long-Term Results Parameter 5-FU (n = 133) Control (n = 134)
When considering the intention to treat, although 5-yeaiRed cells (10%mm?®) —-0.16 = 2.61 —-0.35 + 0.57
overall and disease-free survival rates were higher in groupemoglobin (g/100 mL) —92 =191 0.01 = 10.12
. _ Y 3 7R N
1 than in group 2 (74%- 4% vs. 69%:+ 4% and 68%:* Pl;'te?efselﬁ(gl?m/r;nsr? ) gg; n ?'1786 » 42'28 n 3'147355
4% vs. 62%= 4%, respectively), the difference did not asat i) 10.95 + 25.69 19.51 + 38.44
reach statistical significanc® (= .30 andP = .26, respec-  ALAT (Ul/)) 3.79 + 33.35 8.73 + 30.25

tively) (Figs. 1 and 2). Overall survival curves were super-

imposed until 3 years and diverged thereafter. The CompaASAT, aspartate aminotransferase; ALAT, alanine aminotransferase.
. L . . . *P=,

isons were similar in patients with stage Il and stage Il
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paired by early postoperative intraperitoneal administratiorthis does not seem to be a problem when 5-FU is adminis-
of 5-FU® These data were confirmed in humans in thetered for a short period.

present study, after others involving smaller cohorts of Tolerance to intraperitoneal 5-FU was excellent or fair in
patientst>°In the present trial, intraperitoneal chemother-97% of the patients receiving the treatment. The relation of
apy was not started until the fourth postoperative day so thahe treatment to events reported as signs of poor tolerance is
we could be reasonably sure that there was no problem withot obvious. On the whole, adverse effects of intraperitoneal
the anastomosis. No signs of peritoneal toxicity were ob-drug administration are mild and reversible. Drug adminis-
served. Chemical peritonitis has been reported mainly inration was discontinued in only three of our patients; others
patients with advanced disease receiving intraperitoneal cigtave reported that treatment had to be modified because of
platin combined with high doses of 5-EUor long periods;  impaired tolerance, mainly abdominal pain and distention,
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in 20% to 30% of patients**® Abdominal distention and leaks around the catheter or through the wound or obstruc-
pain have been reported in 7% to 10% of pati&ht$*®  tion or retrieval of the catheter, can be reduced. Leaks were
when large volumes of fluid are infused. Nausea and vomebserved in 7.5% of patients in the present study; in another
iting are present in 4% to 25% of the patients. Diarrhea hastudy* they were found in 20% to 50% of patients despite
been more frequently observed in patients with advancethfusion of smaller volumes. Abdominal closure must be
diseas&’ than in adjuvant trial$**®Prolonged ileus seems watertight and the intraperitoneal catheter must cross the
more common after intraperitoneal 5-FU administrationwall obliquely and must be correctly fastened.
than after intraperitoneal placebd.
In this series, systemic toxicity was limited to a mild and
transient decrease in the white cell count. Hematologiq_ong_-l-‘._}rm Results
toxicity, granulocytopenia, and thrombocytopenia have
been mainly observed after prolonged administration of This is the only study that evaluates the long-term effects
intraperitoneal 5-FU, either aloheor combined with intra-  of intraperitoneal chemotherapy with 5-FU administered
peritoneal leucovorin and intravenous infusidrNo liver  early after surgery for a short period and as the sole adjuvant
toxicity has been reporteld. treatment. Other published studies have reported the results
With experience, the risk of technical problems, such asf prolonged intraperitoneal 5-FU infusion delayed after
surgery® or prolonged intravenous and intraperitoneal drug
combinations-®

Table 4. SITES OF TUMOR The reduction in liver and locoregional recurrence rates
RECURRENCE observed in our study supports the hypothesis that intraperi-
toneal infusion combines locoregional and hepatic effects.
5-FU (n = 133) Control (n = 134) Unlike the intraportal route, intraperitoneal chemotherapy
R R may theoretically prevent relapse at the site of resection or
n Delay n Delay . .
on the peritoneum; such recurrences were present in 66.7%
Liver 15 21 21 11 and 54.6%, respectively, in a necropsy sefi@heoreti-
Peritoneum 10 13.5 13 14 cally, the intraperitoneal route combines the effect of intra-
Local 4 15 11 17 portal chemotherapy on the liver with a direct effect on the
Lungs 7 42 7 19 . . FeThi b di
Lymph nodes 5 14 4 165 peritoneum and the resection siteThis was observed in
Other sites 7 18 4 21 rats: intraperitoneal 5-FU administration after resection of a
Total (patients) 33 42 chemically induced colon carcinoma prevented liver metas-
(24.8%) (31.3%) tases and peritoneal carcinomatdgisn patients, delayed

and prolonged intraperitoneal 5-FU administration was

*M delay t ths). . . .. . .
ean delay to recurrence (montns) compared with intravenous 5-FU administration; it was
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found to reduce the peritoneal recurrence rate but did not In theory, postoperative chemotherapy should be started
influence survivat?® as soon as possible after surgery to obtain the best antican-
After intraperitoneal administration, the peritoneal con-cer effectt? When this study started, participating surgeons
centration of 5-FU can be as high as two to three loggreferred to start the administration 4 days later to reduce
greater than that observed in the plasth&Because of the the risk of administering intraperitoneal chemotherapy to
peritoneal-plasma barrier, large molecules, such as mamyatients with an intraabdominal complication of surgery.
chemotherapeutic agents, take longer to clear from the perfkor this reason, intravenous 5-FU was administered during
toneal cavity than smaller ones, prolonging contact betweesurgery. It is now clear that postoperative chemotherapy
drug and tumor cell$>?*However, the limited penetration with 5-FU is safe and could be administered immediately
of the drug into the serosa makes intraperitoneal chemaafter surgery. Yu et & have shown that intraperitoneal
therapy more suitable for adjuvant chemotherapy than fochemotherapy can be administered just after gastrectomy.
treatment of established carcinomatosis. In humans, approx- The reduction of the recurrence rate observed in this
imately 60% of the 5-FU administered intraperitoneally isstudy was limited to patients with stage Il tumors receiving
delivered to the portal circulation; from there, the drug isthe treatment. This is probably due to the fact that intraperi-
extracted by the liver at a rate of approximately 98%. toneal chemotherapy has a largely regional effect that is
These characteristics allow a reduction in the drug concerprobably insufficient in patients with stage Il tumors, who
tration in plasma, thus reducing the risk of systemic toxicity,have more diffuse disease. In these patients, it seems logical
whereas high locoregional concentrations of the drug can b® combine the intraperitoneal and systemic routes of ad-
achieved, combining direct and liver antitumor effects. Al- ministration. A combination of intraperitoneal and intrave-
though measurable systemic concentrations of drugs amtbus 5-FU plus leucovorin reduced the occurrence of lo-
related grade 3 toxicity have been observed after intraperieoregional and distant sites of initial relapse in patients with
toneal administration of floxuridine and leucovotihthe  stage Ill tumors?
intraperitoneal route permitted the use of 5-FU doses as As was observed with intraportal administration of
high as 1.5 times those administered intravenously, withous-FU,”**34the effect of intraperitoneal 5-FU was observed
toxicity.*® only after several years. Systemic chemotherapy is directed
Large volumes of fluid are necessary to achieve a gootbward distant sites of recurrence, and its effects are ob-
distribution of the drug? Graf et al* confirmed by single served earlier, within the first 3 years after resection of stage
photon emission computed tomography in five of theirlll colon cancers. Locoregional chemotherapy is likely to
patients that a volume of 500 mL was not sufficient toact in patients in whom the disease is still confined to the
obtain a wide distribution of fluid. The washout effect of abdomen. This hypothesis is supported by the results of this
large volumes of fluid is probably important. It may de- study, in which improvement was observed only in patients
crease fibrin accumulation and adhesions, particularly if thevith stage Il cancers. Because systemic and intraperitoneal
fluid is left in the cavity, eliminating tumor cells before they routes of administration of adjuvant chemotherapy appear to
fix within scar tissues. The elimination of platelets, white have different targets and different times of effect, they
blood cells, and monocytes may also diminish the producappear well suited for combined use.
tion of tumor growth factor associated with the wound This is the first trial demonstrating a benefit of adjuvant
healing process. chemotherapy in patients with node-negative colon cancer.
Adjuvant treatment of colorectal carcinoma, administeredThis short treatment was not sufficient in patients with
shortly after resection of tumor, appears attractive becauseode-positive colon cancers, who should benefit from a
micrometastases are more sensitive to a given drug becausembination of locoregional and systemic chemotherapy
of a shorter cell cycle time, better accessibility to drugs, ande.g., in the recent EORTC trial 40911, in which 1,850
a smaller chance of harboring resistafté® patients have been randomized).
The perioperative period appears crucial regarding the
host's defenses against the growth of tumor cells. Th
development of detectable liver metastases from “dorman
metastatic cells has been demonstrated in a rat model of.. Efficacy of adjuvant fluorouracil and folinic acid in colon cancer:
liver resectior?’ Laparotomy per se was shown to enhance International Multicentre Pooled Analysis of Colon Cancer Trials
the growth of intraperitoneal tumor implants in mice. investigators (IMPACT). Lancet 1995; 345:939-944.
Further, although spillage of tumor cells, either through the 2. Moertel. CG, Flen_ung TR, McDonald JS, et al. Levar_msole and flu-
e ; . ! orouracil for surgical adjuvant therapy of colon carcinoma. N Engl
portal vein or from the involved peritoneal serosa, can occur  j pmed 1990; 322:352-358.
before surgery, perioperative mobilization of the tumor and 3. Sugarbaker PH, Cunliffe WJ, Belliveau J, et al. Rationale for integrat-
surgical dissection probably play a crucial role in tumor ing early postoperative intraperitoneal chemotherapy into the surgical
disseminatiorf®3° The adjuvant situation in which no ob- g;ggmggt of gastrointestinal cancer. Semin Oncol 1989; 16(Suppl
Y'OPS r_eSIdual Fumor IS_ present probably represents the besﬁ. Gilbert JM, Jeffrey I, Evans M, et al. Sites of recurrent tumour after
indication for intraperitoneal chemotherapy as a part of  «cyrative” colorectal surgery: implications for adjuvant therapy. Br J
multimodal treatment of colorectal cancér. Surg 1984; 71:203-205.
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