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Abstract Background: The greater omentum is frequently
involved in the course of gastrointestinal and ovarian
tumors. Therefore, common practice in surgical treat-
ment for especially gastric and ovarian cancer includes
removal of the greater omentum. Paradoxically, many
immune cells, such as macrophages that accumulate in
so-called milky spots, reside within the omentum and are
cytotoxic against tumor cells ex vivo. Consequently,
omental macrophages might play an important role in
killing tumor cells, and may hereby prevent development
into local peritoneal recurrences. In the present study,
we therefore evaluated the role of the omentum and the
clinical relevance of omentectomy in minimal residual
disease (MRD). Methods: Tumor cell dissemination
patterns on the omentum in a rat model were examined
using DiI-labelled CC531s tumor cells. Additionally,
intra peritoneal (i.p.) tumor load was investigated in rats
that underwent omentectomy or sham laparotomy fol-
lowed by i.p. injection of CC531s cells on day 21, which
represented MRD. Results: At 4 h post injection, tumor
cells predominantly adhered on milky spots. Number of
cells thereafter declined rapidly suggesting initial tumor
killing functions in these specific immune aggregates.
Despite initial reduction observed in milky spots, num-
bers of tumor cells however increased at fatty tissue
stripes that border the omentum. This indicated prolif-
eration at these locations, which corresponded to mac-
roscopic observations of the omenta on day 21 after
tumor cell injection. Omentectomy resulted in reduced

intra-abdominal tumor load, which was completely
attributable to the absence of the omentum, as tumor
development did not differ on other sites. Even in the
MRD group microscopic clusters of tumor cells located
in the omentum eventually developed into macroscopic
nodules.Conclusion: Since the ability of omental milky
spots is, even in MRD, insufficient to prevent intra
abdominal tumor outgrowth, omentectomy, which re-
duces tumor load, is recommended in surgical treatment
of intra abdominal tumors that are prone to disseminate
intraperitoneally.
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Introduction

The greater omentum is frequently involved in intra
abdominal dissemination of human malignancies, either
in primary spreading or as site of recurrent cancer after
surgical treatment. Omental disease can be observed in
several types of intra abdominal malignancies [1–4]. In
ovarian cancer the omentum is most frequently in-
volved at the time of diagnosis, which often implies late
stage disease [2]. Standard treatment practice for epi-
thelial ovarian cancer includes the removal of the (in-
fracolic) omentum as part of the surgical treatment in
more advanced stages and to allow adequate staging in
perceptible early stage disease according to the guide-
lines of the International Federation of Gynecology
and Obstetrics [1]. Likewise, peritoneal seeding involv-
ing the omentum is a frequently observed route of
dissemination in advanced colorectal malignancies
(including peritoneal carcinomatosis) [5]. Based on
these observations and retrospective data, it has
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become common practice to co-resect the omentum in
surgical treatment of ovarian and advanced colorectal
cancer [1, 4, 6].

Paradoxically, many immune cells, such as macro-
phages, reside within the omentum [7, 8]. In addition,
large aggregates of macrophages and lymphocytes,
which comprise so-called milky spots, have been shown
to represent a site for leukocyte proliferation and play
a role as source of peritoneal macrophages [9, 10].
These immune cells may have a major function in host
defense against foreign particles and bacteria. Fur-
thermore, it has been established that omental macro-
phages exhibit cytotoxicity against tumor cells ex vivo
that was enhanced after in vivo immune stimulation
with GM-CSF [11]. Therefore, omental macrophages
might play an important role in clearing minimal
residual disease (MRD) or free peritoneal (peropera-
tively spilled) tumor cells, which are present after
resection for gastrointestinal and ovarian cancer.
Hence, omentectomy may theoretically impair anti-tu-
mor immune responses. Evidence is now accumulating
that presence of MRD significantly correlates with the
incidence of recurrent peritoneal disease and worse
patient outcome after intentionally curative surgery
[4, 5, 12–14].

Previously, we and others have demonstrated that
intraperitoneal (i.p.) injection of tumor cells in rodents
resulted in preferential tumor load on the omentum [15,
16]. However, in these experiments large numbers of
tumor cells were inoculated, which resulted in massive
intra abdominal tumor outgrowth [15, 17]. It has now
been demonstrated that macrophages are not able to
efficiently kill tumor cells at low effector-to-target (ET)
ratios (Ref. 11 and data not shown). As such, macro-
phages were presumably not capable of killing the high
numbers of tumor cells, which were used in the previous
in vivo studies [15, 18]. Additionally, it has been shown
that detection of MRD does not result in recurrent
disease in all patients [12]. As in the previous described
studies all rodents developed tumors, the high tumor cell
dose that was used probably did not reflect clinical
MRD [5, 13, 15].

In the current study, we therefore used the i.p.
CC531s rat model to investigate the role of the omen-
tum, and its immune defense mechanisms, as well as the
clinical relevance of omentectomy in MRD.

Materials and methods

Animals

Male Wag/Rij rats (180–200 g) were obtained from
Charles River, Maastricht, The Netherlands. Rats were
kept under standard laboratory conditions and had free
access to standard laboratory food and water. All study
protocols were approved by the Committee for Animal
Research of the VU University Medical Center,

Amsterdam, The Netherlands, according to national
guidelines.

Tumor cell line

The CC531s is a well-defined weakly immunogenic
adenocarcinoma cell line, originating from the colon of
Wag/Rij rats exposed to methylazoxymethanol [19].
CC531s cells were cultured under standard incubator
conditions in RPMI 1640 (Invitrogen, Paisley, Scot-
land) supplemented with 10% heat-inactivated fetal
calf serum (Gibco, Irvine, Scotland), penicillin (100 U/
ml), streptomycin (100 lg/ml) and L-glutamine
(2 mmol/l). Cells were prepared by enzymatic detach-
ment from culture flasks with the use of trypsin-EDTA
solution (7 min at 37�C), centrifuged for 5 min at
500 g, counted and resuspended in RPMI. Viability, as
determined with trypan blue exclusion, always exceeded
95%.

Tumor cell attachment on the omentum

The CC531s were incubated in complete RPMI 1640 in a
concentration of 5·106 cells/ml with 50 lg DiI (Sigma-
Aldrich, St Louis, US) for 30 min at 37�C. Cells were
washed three times with Hanks’ balanced salt solution
(HBSS) and 2·105 CC531s cells (in 0.5 ml HBSS) were
injected i.p. Animals (n=3/group) were killed after four,
24 and 72 h. Omenta were excised, stretched on micro-
scope glasses and air-dried for 24 h before further
processing.

Immunohistochemistry

For immunohistochemistry, omenta were fixed in
anhydrous acetone, air-dried and incubated with PBS
containing 0.5% BSA (PBSA) and 10% normal goat
serum for 15 min. Omenta were incubated for 60 min
with primary mouse-a-CC531 antibody (Ab) (CC52,
20 lg/ml) [20] in PBSA, washed three times in PBS and
further incubated for 45 min with secondary Alexa-488-
labelled goat-a-mouse Ab (1:400) (Molecular Probes
Inc., Eugene, USA) in PBSA. Washing of omenta in
PBS (3 times) was followed by 60-min incubation with
biotin-labelled ED1 (1:250) [21] (monocyte/macrophage
marker) (4 lg/ml, Serotec, Oxford, UK) or biotin-la-
belled ED2 (1:100) [21] (mature macrophage marker)
(4 lg/ml, Serotec) in PBSA and subsequent washing
with PBS (3 times). After incubation of the omenta with
either Alexa-594 (1:400) (Molecular Probes) or Alexa-
488-labelled streptavidin (1:400) (Molecular Probes) in
PBSA for 45 min, omenta were washed in PBS (3 times)
and mounted in Vecta mount (Vector laboratories,
Burlingham, CA, USA). Immunohistochemical staining
was directly scored and images were captured with a
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Leica fluorescent microscope equipped with a CCD
camera.

Study design

Escalating dose-effect on tumor load

In order to establish the minimal tumor cell dosage re-
quired to initiate tumor growth, rats were injected with
CC531s cells at day 0 in the following doses (4/group):
2·106, 5·105, 2·105, 5·104, 1·104, 2·103. Animals were
killed 21 days after tumor cell injection, and i.p. tumor
load was semiquantatively scored according to an index
(ranging from zero to five) previously described by
Steller et al. [22]. Briefly, no tumor was indicated by
zero, a total tumor diameter per site of <5 mm indi-

cated by 1, >5, <10 mm by 2, >10 and <20 by 3, >20
and <30 by 4,and >30 mm by 5 (maximum). Two
independent observers blindly evaluated the following
sites: injection site (subcutaneous), parietal peritoneum,
mesentery, liver surface and hilum, spleen, omentum
majus, kidney and gonadal fat. Scores of all peritoneal
sites were added, resulting in total tumor score per rat.

Omentectomy versus sham operation

Rats underwent either an omentectomy or a sham
operation. Operations were performed under isoflurane
anesthesia and aseptic conditions. The greater omentum
was reached via a left paramedian transverse incision in
the upper abdomen and subsequently excised from the
hilum of the spleen (preserving the splenic artery), the

Fig. 1 Visualization of tumor cell adhesion on the omentum. a
Image of whole omentum stretched on glass showing milky spot
macrophages (ED1; green) and large numbers of DiI-CC531s (red)
cells concentrated in milky spot areas 4 h after i.p. injection (an
overview in the insert). b After 24 h numbers of DiI-CC531s (red)
cells in milky spots decreased (macrophages ED1; green). c Only

very low numbers of tumor cells were observed in milky spots after
72 h. dHowever, tumor cell clusters (red) in fatty tissue stripes were
increased in size at 72 h post injection compared to 4 h post
injection, suggesting proliferation. The very large green cells are fat
cells. All bars represent 50 lm
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greater gastric curvature including the epiploic arcade
and from the medial connection with pancreatic tissue.
Sham operated animals underwent a similar incision,
without removal of the omentum. After haemostasis, the
abdomen was closed in two layers using Ethilon stitches.
Operation time was 15 min in both groups. No animal
died as a result of the operative procedure. After a
21 days recovery period, animals were injected with ei-
ther 1·104 or 5·105 CC531s cells i.p. (n=9/group).
Animals were sacrificed 21 days after tumor cell
administration. Additionally, two groups of animals
(n=5/group) received 1·104 CC531s cells and were kil-
led on day 35 and 42, respectively, in order to investigate
outgrowth of low-dose CC531s after a longer period of
time.

Statistical analysis

Non-parametric Mann–Whitney tests were used to
compare two groups. Statistical significance was defined
as P<0.05.

Results

Visualization of tumor cells on the omentum at early
time points

To investigate the region of the omentum involved in
tumor cell attachment and outgrowth, we injected 2·105
DiI-labelled CC531s (DiI-CC531s) i.p. and removed
omenta at several early time points. In vitro, no differ-
ences in adhesion abilities and proliferation rates were
shown between DiI-CC531s cells and non-labelled
CC531s cells. DiI-CC531s displayed high signal intensity
after 4 days of culture (data not shown). Due to the type
and dimensions of the tissue (dried stretched whole
omentum with fatty tissue regions), which precluded
exact quantification, attached tumor cells were scored
semi-quantitatively (Table 1). Four hours after injection
DiI-lCC531s cells were particularly concentrated in
milky spot areas (mainly consisting of macrophage
aggregates) (Fig. 1a). In addition, many tumor cells
clusters were found in fatty tissue regions of the omen-
tum and to a lesser extent on non-milky spot areas in

thin transparent regions (Table 1). At 24 h post injec-
tion, numbers of DiI-CC531s cells declined in milky spot
areas (Fig. 1b), while in fatty tissue stripes large num-
bers of clusters were observed. After 72 h, numbers of
CC531s cells further decreased in milky spot areas and
no proliferating tumor cells were observed in milky spots
(Fig. 1c). In contrast, large cell clusters were detected in
fatty tissue stripes, which suggest that tumor cells pro-
liferated in these areas (Fig. 1d). Additionally, some
clusters that were increased in size and cell number
compared to previous time points were found in thin
transparent non-milky spot regions. Tumor spread in
animals that had been injected with 5·105 CC531s cells
showed the same pattern as observed in the 2·105
CC531s dose group. However, at 72 h post-injection few
proliferating tumor cell clusters were found in milky
spots (data not shown).

Additionally, we investigated tumor dissemination
in the mesentery, since presence of milky spot-like
structures has been described in a study using i.p.
carbon particles in mice [23]. Stainings with ED1 and
ED2 demonstrated the presence of many single (spin-
dle-shaped) macrophages. However, only very few
small aggregates (10–30 cells) were observed, which
were not supplied by convoluted small blood vessels.
As milky spots are defined as large clusters of
macrophages and lymphocytes, which are supplied by
blood vessels, these data support that the mesentery
does not contain genuine milky spots. As this is
characteristically seen in milky spots, it suggests that
established milky spots are not present. Some DiI-
CC531s cells (mostly single or small cell clusters) were
observed on the mesentery after four and 72 h post-
injection, although in much lower quantities than on
the omentum. No clear interactions with macrophages
were found (data not shown).

Escalating dose-effect on tumor load

To further explore the role of the omentum in a MRD
setting, we injected escalating numbers of CC531s cells
i.p. in rats to determine the minimum dose required for
tumor development. Injections with dosages ranging
from 1·104 to 5·105 CC531s cells resulted in well
quantifiable tumor load at day 21 (Fig. 2). No tumor

Table 1 Semi-quantatitive analysis of sequential observations of DiI-CC531s tumor cell attachment on the omentum after injection of
2·105 cells i.p

Time point Milky spots Transparent region Fatty tissue stripe

Presence Proliferation Presence Proliferation Presence Proliferation

4 h ++ n.a. ++ n.a. ++ n.a.
24 h ++ n.a. +** n.a. ++ n.a.
72 h +/* – +** + ++ +

� negative, + moderate numbers, ++ high numbers, n.a. not applicable, * very scarce single cells, ** only large clusters (>10 tumor
cells), no single cells
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load was observed after i.p. injection of 2·103 CC531s
cells, while inoculation of 1·104 CC531s cells resulted in
a small number of tumor deposits on the omentum and
liver hilum (at day 21). Significant larger tumor load was
found when higher tumor cell numbers were injected.
Large confluent tumors and omental cake were observed
in the group that received 2·106 CC531s cells, preclud-
ing exact quantification due to maximal scoring of the
index scale. The omentum, liver hilum, gonadal fat and
diaphragm were preferential sites for metastasis forma-
tion (data not shown).

The effect of omentectomy on intra-abdominal metas-
tases formation

No animal experienced a complication or died as a result
of the omentectomy or sham laparotomy. Since i.p.
administration of <1·104 CC531s cells did not result in
tumor outgrowth, we used 1·104 cells as dose to inves-
tigate the effect of omentectomy on MRD development.
Furthermore, i.p. inoculation of dosages >5·105
CC531s tumor cells resulted in massive confluent tumor
outgrowth, while tumor load resulting from injection of
5·105 CC531s tumor cells could adequately be quanti-
fied, so this dose was used as positive control. In all
groups tumor cells were injected on day 21 after surgery.

Cumulative tumor load was significantly larger in the
sham group compared with the omentectomy group
(15.1 vs. 10.1, P=0.001) in rats that received 5·105
CC531s cells (Fig. 3a). The omentum (in sham-operated
animals), liver hilum and gonadal fat pads were sites of
preferential tumor outgrowth in the high dose groups
(Fig. 3). No macroscopic tumor deposits were found on
the capsule of the liver, kidney and serosa of the intes-
tines. To investigate whether tumor outgrowth on
abdominal sites was enhanced because of omentectomy,
we also compared tumor scores of these sites (tumor
load excluding the omentum) between the omentectomy

and control group. However, no difference was found
(Fig. 3a).

In animals that received 1·104 CC531s, no difference
in macroscopic tumor load was observed between the
omentectomy and the control group (Fig. 3c). In two
sham-operated rats a single small tumor nodule was
macroscopically observed on the omentum, while none
were found on the omentum in the remaining seven
animals (Fig. 3d). Tumors were mainly found on the
liver hilum (Fig. 3e). Tumor load on peritoneal sites
other than the omentum did not differ between the two
low dose groups (Fig. 3c).

Evaluation of tumor development in the low dose group

Even though no metastases were observed macroscopi-
cally on omenta in rats receiving 1·104 tumor cells,
presence of micrometastases was investigated. On day
21, omenta were excised, dried and stained for CC531s
tumor cells with the use of immunofluorescence. In all
omenta 10–20 clusters containing 20 to >200 tumor
cells were found. Contact between tumor cells and
macrophages was seen in double stainings with ED2
(mature macrophages) markers (Fig. 4a) and ED1
(pan-macrophage) (Fig. 4b). However, no tumor cells or
clusters of tumor cells were observed in specific milky
spot areas (Fig. 4c).

To investigate whether these tumor cell clusters
eventually will grow out or get killed by macrophages,
we also investigated tumor development at later time
points. Rats were sacrificed at day 35 and 42, respec-
tively. Immunohistochemical analyses of the inflam-
matory infiltrate in these tumors showed ED1-positive
macrophages scattered throughout the tumors, while
mature ED2-positive macrophages were confined to
the peripheral zone of the tumors (data not shown).
Both CD8- and CD4-positive cells were observed to
infiltrate CC531s tumors. However, as total tumor

Fig. 2 Tumor dose–tumor load
relation. Injections with
dosages ranging from 1·104 to
5·105 CC531s cells resulted in
well quantifiable tumor load at
day 21. Tumor load was semi-
quantitatively scored according
to a previously established
index scale (see Materials and
methods). No tumor load was
observed after i.p. injection of
2·103 CC531s cells, while large
confluent tumors and omental
cake were observed in the group
that received 2·106 CC531s
cells, precluding exact
quantification as the maximum
was reached on the index scale.
Mean ± SD are depicted
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load increased over time the omental immune defense
was not capable of eliminating (all) intra abdominal
MRD (Fig. 4d).

Discussion

The peritoneum, including the omentum, is a relative
common site of either recurrent disease or primary
seeding in both gastrointestinal and ovarian cancer.
Previously, several experimental studies have reported
that cancer cells seeded in the peritoneal cavity prefer-
entially grow on the omentum [15, 23, 24]. However, the
omentum and especially milky spots that are composed
of large aggregates of macrophages and lymphocytes
have important functions in peritoneal defense [11, 25].
Moreover, peritoneal and omental macrophages have
previously been shown cytotoxic against tumor cells ex
vivo [11]. Therefore, omentectomy could theoretically
impair peritoneal anti-tumor defense against exfoliated
tumor cells, especially in MRD. This paradox prompted
us to further study tumor cell dissemination on the
omentum and the effects of omentectomy on i.p. tumor
growth.

Previously, milky spots have been reported to repre-
sent preferential sites of intra abdominal tumor cell
adhesion [15, 23, 18, 26]. In the present study, we found
tumor cells mainly adhered on milky spots 4 h after
injection. This preferred attachment may be explained
by the fact that intercellular gaps and pores (stomata)
are present on the surface of milky spots that expose
underlying connective tissue matrix, which is proposed
to represent a preferential location for tumor cell
adhesion [27–29]. Alternatively, mesothelial cells lining
milky spots showed higher levels of cellular adhesion
molecules such as intercellular adhesion molecule-1
than other omental regions, which may contribute to
enhanced adhesion as well [27]. However, 72 h after
injection a sharp decline in numbers of tumor cells was
seen in specific milky spot areas, suggesting that tumor
cells have been eliminated by the abundantly present
macrophages.

Fig. 3 Omentectomy and tumor load. a Tumor load, quantified
3 weeks after i.p. injection with 5·105 CC531s cells. Sham operated
group had a significantly higher total tumor load than omentec-
tomy group, when all abdominal scoring sites were included.
However, after excluding the omentum, no difference in tumor
development was seen on other abdominal sites. Mean ± SD are
depicted. *P=0.001. b Macroscopic image of a representative
omentum (n=9), 3 weeks after i.p. injection with 5·105 CC531s
cells. Tumor load displayed a nodular growth pattern, mainly
located along fatty tissue stripes that regularly form the margins of
the omentum. c Tumor load as scored 3 weeks after i.p.
administration of 1·104 CC531s cells, showing no significant
differences between both groups. Mean ± SD are depicted. d
Macroscopic image of an omentum, 3 weeks after i.p. injection
with 1·104 CC531s cells (n=9), showing fatty tissue stripes
bordering thin transparent regions. One small tumor nodule is
visible located in fatty tissue (arrow). e Distribution of i.p. tumor
load in sham and omentectomy animals 3 weeks after CC531s
injections (n=9/group). Tumor load was semi-quantitatively
scored according to a previously established index scale (for a, c
and e) (see Materials and methods)

b
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Shortly after injection, large quantities of CC531s
cells were observed on fatty stripes of the omentum.
Previous electron microscopic analysis showed a cell
layer with microvilli similar to that seen at milky spots
on the surface of these fatty tissue regions, which may
explain the comparable enhanced tumor cell attachment
[27]. In contrast to milky spot areas, tumor cell clusters
located in fatty tissue noticeably increased in size, sup-
porting that CC531s cells are able to grow out, which is
possibly due to the absence of large amounts of mac-
rophages. Macroscopic tumor outgrowth correlated
with microscopic observations as tumor nodules were
mainly found on fatty streaks, regularly bordering the
rat omentum.

Removal of the omentum or omentectomy resulted in
reduced intra-abdominal tumor load. The effect was
attributable to the absence of the omentum as site of
tumor implantation, indicating that presence of the

omentum or absence thereof does not influence tumor
growth on abdominal sites other than the omentum.
Although it is a common procedure in the surgical
treatment of ovarian cancers, very little experimental data
exist about the effects of omentectomy in tumor models.
Previously, it was shown that removal of omental tissue
reduced the ability of spilled tumor cells to form local
tumors after a bowel anastomosis, indicating a support-
ing role of the omentum in tumor formation at wound
(healing) sites [30]. In this experimental model, tumor
cells were however administered during intra abdominal
surgery, which strongly enhances outgrowth of tumors
[29–32] To rule out possible effects of surgery in our
model, (while exclusively focusing on the role of the
omentum) omentectomy or sham laparotomy was
followed by a 3 weeks recovery period. Indeed, no tumors
were observed in previously traumatized areas such as the
laparotomy wound or greater curvature of the stomach

Fig. 4 Long-term tumor development in the low dose group. a
immunofluorescence staining with a-CC531 Ab CC52 (green) and
a-ED2 (mature macrophages; red) of a representative omentum
(n=9), showing a large cluster of tumor cells surrounded by
macrophages 21 days after injection of 1·104 CC531s cells i.p. b
Omentum, double-stained with a-CC531 Ab CC52 (green) and a-
ED1 (macrophages; red) from the sham operated group injected
with 1·104 CC531s cells (n=9); 10–20 of these clusters of tumor

cells were found microscopically after 21 days. c A representative
double staining with a-ED1 (macrophages; red) and a-CC531 Ab
CC52 (green), revealing that no tumor cells were present in milky
spots at 21 days post injection. d Total tumor load as scored on
respectively, day 21, 35 and 42 after i.p. injection of 1·104 CC531s
(n=5/group). Tumor load was semi-quantitatively scored accord-
ing to a previously established index scale (see Materials and
methods). All bars represent 200 lm
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indicating that the prior surgical trauma did not play a
role in adhesion processes or outgrowth of cells by the
time of injection. Furthermore, very little data are
available from clinical studies addressing the role of
omentectomy in intra abdominal cancers. In a recent
randomized phase III trial, it was shown that patients
with early stage ovarian cancer that were optimally staged
(including omentectomy) had statistically better survival
than patients whowere non-optimally staged (e.g. leaving
the omentum in situ).[33] However, adjuvant chemo-
therapy improved survival in non-optimally staged pa-
tients but did not influence prognosis in optimally staged
patients, which indicates that MRD in e.g. the omentum
affects outcome in ovarian cancer. Thus, this study indi-
rectly supports the value of omentectomy in abdominal
tumors prone to disseminate intraperitoneally [33].

From preceding in vitro studies, it was shown that
macrophages were not able to efficiently kill tumor cells
at low ET ratios (Ref. 11 and data not shown). As such,
macrophages are presumably not capable of killing the
high numbers of tumor cells, which were used in previ-
ous in vivo studies. No tumor cells were found in milky
spots (in the 1·104 CC531s dose), which supported the
killing capacity of macrophages at high E:T ratios.
However, long-term observation in the MRD group
displayed microscopic clusters of tumor cells on the
omentum (but not in milky spots) of which some
developed into macroscopic nodules. Consequently,
macrophages are even in the MRD model not capable of
eliminating all tumor cells present on omental sites other
than milky spots.

In conclusion, a sharp decline in tumor cell presence
in milky spot macrophages was observed following i.p.
injection, supporting a killing function by macrophages.
However, even in MRD, the ability of omental milky
spots to prevent peritoneal tumor outgrowth remains
insufficient. As omentectomy reduced total (macroscopic
and microscopic) i.p. tumor load, removal of the
omentum is recommended in the surgical treatment of
intra-abdominal malignancies with high risk of perito-
neal dissemination, such as ovarian cancer and recur-
rences of gastro-intestinal origin.
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