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Abstract

BACKGROUND

The omentum is an organ that is easily sacrificed during abdominal surgery. The
scope of omentectomy and whether a routine omentectomy should be performed
are still unknown.

AIM

To review the literature in order to determine the physiological functions of the
omentum and the roles it plays in pathological events in order to reveal the
necessity for removal and preservation of the omentum.

METHODS

A clinical review of the English language literature based on the MEDLINE
(PubMed) database was conducted using the keywords: “abdomen”,
“gastrointestinal”, “tumor”, “inflammation”, “omental flap”, “metastasis”,
“omentum”, and “omentectomy”. In addition, reports were also identified by
systematically reviewing all references in retrieved papers.

RESULTS

The omentum functions as a natural barrier in areas where pathological processes
occur in the abdominal cavity. The omentum limits and controls inflammatory
and infectious pathologies that occur in the abdomen. It also aids in treatment due
to its cellular functions including lymphatic drainage and phagocytosis. It shows
similar behavior in tumors, but it cannot cope with increasing tumor burden. The
stage of the disease changes due to the tumor mass it tries to control. Therefore, it
is considered an indicator of poor prognosis. Due to this feature, the omentum is
one of the first organs to be sacrificed during surgical procedures. However, there
are many unknowns regarding the role and efficacy of the omentum in cancer.

CONCLUSION
The omentum is a unique organ that limits and controls inflammatory processes,
foreign masses, and lesions that develop in the abdominal cavity. Omental flaps
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can be used in all anatomical areas, including the thorax, abdomen, pelvis, and
extremities. The omentum is an organ that deserves the title of the abdominal
policeman. It is generally accepted that the omentum should be removed in cases
where there is tumor invasion. However, the positive or negative contribution of
omental resection in the treatment of abdominal pathologies should be
questioned.

Key Words: Abdomen; Inflammation; Stomach; Omentectomy; Omentum; Tumor
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Core Tip: The omentum is a unique organ that monitors and controls inflammatory
processes, foreign masses, and lesions that develop in the abdominal cavity. Omental
flaps can be used in all anatomical areas, including the thorax, abdomen, pelvis, and
extremities. The omentum is an organ that deserves the title of the abdominal
policeman. It is generally accepted that the omentum should be removed in cases
where there is tumor invasion. However, the positive or negative contribution of
omental resection in the treatment of abdominal pathologies should be questioned.
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INTRODUCTION

The omentum is the first organ to be removed in cases scheduled for cytoreductive
surgery (CRS). It is an organ that is easily sacrificed during various abdominal
surgeries. The omentum is very effective in defending the body against pathogens as
well as injuries. It is also considered to be an immunological organ[1,2].

The omentum can reach all parts of the abdomen([1-3]. It has an extensive lymphatic-
functioning cellular network of mesenchymal cells, also called milky spots. Milky
spots are primitive lymphatic tissue rich in macrophages and lymphocytes clustered
around capillaries. These cells function as lymphoid tissue[4]. For example, this
mechanism is found in many cases such as plastron appendicitis, diverticulitis,
cholecystitis and so on. Milky spots capture antigens, and pathogenic organisms that
are released into the peritoneum. Lymphatic ducts then remove them from the
environment[2,5,6]. Nevertheless, when the tumor load increases, this system does not
function well and becomes insufficient. An increase in tumor volume results in
seeding to the omentum. This, in turn, causes tumor growth and nodular forms
emerge due to the "polypeptide growth hormone" secreted by macrophages.
Attachment and growth of tumor cells is also facilitated by another factor: The
"angiogenesis factor" which is secreted from the omentum[2,6]. It not only allows
formation of adhesives and neovascularization, but also protects the body and the
organ against damage due to radiation. According to Morrison, the omentum is the
"abdominal policeman"[1]. It tries to control the process by turning it into a local
inflammation site. In cases with progression towards infection, the omentum attempts
to control the progress by forming an abscess. This is a mechanism that is seen in
diverticulitis, cholecystitis, and plastron appendicitis.

MATERIALS AND METHODS

The omentum is a unique organ due to its extraordinary functional properties in the
abdomen, but the reasons for its frequent removal rather than preservation by
surgeons have been questioned, according to literature data. With this aim, clinical
retrospective and prospective studies have been carried out as well as experimental
studies. A review of the English language literature based on a MEDLINE (PubMed)
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database was conducted using the keywords: “Abdomen”, “gastrointestinal”,
“tumor”, “inflammation”, “omental flap”, “metastasis”, “omentum”, and
“omentectomy”. In addition, reports were also found by systematically reviewing all
references in retrieved papers.

RESULTS

Our literature search of MEDLINE found 1305 articles with the keyword
"omentectomy". Articles related to the gastrointestinal system were separated with the
help of other keywords. It was found that most of the articles were on gynecological (n
= 519), stomach (n = 121), colorectal (n = 104), and appendix (n = 52) pathologies and
were mostly related to tumors. Articles related to the gastrointestinal system were
evaluated. A brief review of its use in the treatment or reconstruction of all other
clinical pathologies was also included in this article. Interestingly, 1623 articles were
identified with the keyword "omental flap". That is an interesting finding as it shows
that the properties of the omentum are being used more.

DISCUSSION

Experimental studies

Experimental studies in rats indicated that the omentum displays angiogenic activity.
Myofibroblasts in the wound area multiply due to increased blood supply. This, in
return, promotes the healing process[7]. Nevertheless, another study showed just the
opposite: In gastric ulcer-generated and omentectomy rats, the healing of ulcers was
accelerated[8]. This contradiction indicates the need for further clinical studies on this
subject.

Studies show that excess fat in the internal organs causes metabolic syndrome. In an
experimental study, overweight rats subjected to omentectomy showed that
nonalcoholic fatty liver, and metabolic syndrome were prevented[9]. C-reactive
protein and interleukin-6 are believed to mediate the omentum, which results in leptin
resistance and induces obesity.

Tumor behavior with or without the omentum has been a topic of several studies. In
an experimental study by Lawrance et al[6] in rats, tumors were detected in the colon
and omentum of 38% and 43% of rats, respectively, that underwent colon resection
and anastomosis, and intraluminal injection of tumor cells. When the same procedure
was repeated in the omentectomy group, tumors developed in 14% and 9% of rats in
the anastomosis and abdominal cavity, respectively. While 53% and 79% of rats
developed tumors in the anastomosis and abdominal cavity (omentum), respectively,
in the groups intraperitoneally injected with tumor cells, and these rates were found to
be 16% and 29%, respectively, in the omentectomy group. The omentum is believed to
have a capturing function to collect and cover tumor cells, especially colon tumors. On
the other hand, studies have reported that omentectomy rats developed fewer tumors
(26%), as in an experimental colon cancer model performed by Weese et al[10].
Yokoyama et al[11] proposed that removal of the omentum with metastases would
cause not only relapse but also tumor spread.

It was determined that dogs who underwent pancreatic resection and whose
pancreatic duct were left open, and who underwent omentectomy had reduced
survival, but those who did not undergo omentectomy lived much longer[12].

An experimental study on the role of omentectomy in the formation of adhesions
suggested that rats subjected to omentectomy had a lower level of plasminogen
activator and higher adhesions[13].

Gastrointestinal procedures

Gastrointestinal tumors: The first areas of attachment of tumors beyond the serosa,
especially gastric tumors, are the peritoneal surfaces and the omentum. The omentum
captures and surrounds (capturing function) any antigenic lesion in the abdominal
cavity[3,6] (Figure 1). There are several studies that disagree on the necessity of
omentectomy in gastric tumors. D2/modified D2 dissection is performed as a standard
procedure in patients with stomach cancer. Barchi et al[14] in their series of 284
patients who underwent omentectomy, D2 dissection, and gastrectomy due to
stomach cancer, found omental metastasis in only five patients (1.8%). They
determined that omental metastasis prevalence was higher in patients who had T3-T4
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Figure 1 The situation in which tumor cells from peritoneal seeding are captured and surrounded in a patient with gastric cancer.
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lesions. They recommended avoiding omentectomy in patients with T1--2MO0 tumors
(diameter < 5.2 cm). They also stated that tumors in the greater omentum lymph nodes
were more common in advanced stages of the disease. Hasegawa et al[15] studied 330
patients who had advanced-stage gastric tumors. They did not detect a statistical
difference between the groups with omentum-sparing gastrectomy and gastric tumor
and those who underwent omentectomy. In their study of 100 patients with gastric
tumor, Jongerius et al[16] reported that 5% of the patients had omental metastases, and
these were patients with T3 and T4 lymph node involvement. Moreover, they reported
that the probability of omental metastasis in patients who were considered operable as
a result of preoperative evaluations was very low and that omentectomy was not
required during radical gastrectomy. Kim et al[17] reported that there was no
significant difference between the groups after 38 mo of follow-up in their gastric
tumor series of 37 cases who underwent partial (n = 17) or total omentectomy (1 = 20).

Kurokawa et al[18] conducted a multicentric study involving 1204 patients with
gastric tumor recruited from 57 hospitals. They divided the patients with gastric
resection and D2 dissection into two groups: Omentectomy or bursectomy. They
observed no significant difference between the groups concerning their 5-year survival
rates. They also concluded and recommended D2 dissection and omentectomy as the
routine approach for the surgical treatment of gastric cancer. Bursectomy is not
routinely performed as it causes more complications such as fistula and bleeding and
does not provide an advantage in terms of survival. For this reason, it is only
performed in patients who suffer from posterior gastric wall tumors. On the other
hand, there are also studies in the literature suggesting preservation of the omentum
in patients with T1-T2 gastric cancer (M0). In advanced cases, however, there is a need
for prospective clinical trials; because surgeons tend to perform radical surgery and
omentectomy in advanced cases. In tumors with peritoneal involvement, such as
pseudomyxoma peritonei, complete CRS can significantly contribute to survival. It can
be an aggressive operation that involves organ resection and omentectomy[19].

Colon and rectum: There is a belief among surgeons that the remaining omentum after
colectomy will cause adhesions in the small intestine. However, studies refute this.
Ambroze et al[20] demonstrated that this belief was incorrect in their large series of
colectomy, ileoanal anastomosis, and omentectomy. They observed no significant
difference in ileus.

CRS is also performed to eliminate the macroscopic and microscopic spread of
colorectal cancers. In a large data analysis performed by Bonnefoy et al[21], they found
that 71% of patients in the colorectal cancer series of 337 cases who underwent total
omentectomy had macroscopic omental metastasis. They also found that 17% of
patients without macroscopic omental metastases had microscopic metastases in the
omentum. They recommend routine omentectomy in colorectal cancer cases with
peritoneal metastasis. Complete supracolic omentectomy is recommended as part of
CRS, especially in mucinous type colorectal cancer[22].

Hepato-pancreato-biliary: The omentum may be involved in many benign and
malignant pathologies of the liver. In inflammatory liver lesions, the omentum adheres
to the lesion and tries to limit it. In peripheral tumors and after liver surgery, the
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omentum may adhere to the liver and form new collaterals. The omentum is one of the
two organs that most commonly form a collateral circulation with the liver. Because
the omentum is free and mobile, it can reach every segment of the liver. It may
contribute to the blood supply and venous drainage with collaterals that develop in
cirrhotic or tumor patients[23]. Chu et al[24] reported that new collaterals developed in
patients with portal hypertension who underwent partial splenectomy and
retrosternal omental flap fixation to prevent complications due to esophageal varices
and may be effective against hemostasis and hypersplenism. Studies suggest repetitive
aggressive surgeries and adding omentectomy to the procedure in patients with
ruptured hepatocellular carcinoma[25]. The omentum can also be used to fill cavities
(omentoplasty) that occur during the treatment of liver hydatid cysts (Figure 2)[26].

In acute cholecystitis, the omentum surrounding the inflamed gallbladder is
commonly seen (Figure 3). As in acute appendicitis, the omentum surrounding the
gallbladder during cholecystitis attacks may form permanent adhesions even with
regression of inflammation. In the case of progression of the inflammatory process and
perforation of the gallbladder, it can contribute to pericholecystic abscess formation,
keep the infection local, and prevent the spread of infection. Cases in which bile duct
injury developed and the resulting defect was closed with an omentum flap have also
been reported in the literature[27].

Omentectomy has no place in the surgery of pancreatic tumors. However, it is often
added to the procedure, especially in locally advanced distal pancreatic tumors[28].
Although different results have been found when the anastomosis is wrapped with an
omental flap in patients who underwent pancreaticoduodenectomy, a recent meta-

analysis reported that an omental wrap might be beneficial in reducing complications
[29].

Appendix: Appendectomy is the only treatment option in acute or perforated
appendicitis. However, the management of plastron appendicitis bordered and
surrounded by the omentum is different. Plastron appendicitis occurs in 6% of
appendicitis cases. The omentum is the organ that makes the most significant contri-
bution to plastron formation. In plastron appendicitis, which manifests as a mass in
the right lower quadrant, the omentum limits the inflammatory process and tries to
keep it under control. A conservative approach is the first option in patients with
plastron appendicitis. However, the presence of tumors and inflammatory bowel
diseases that can mimic appendicitis should be investigated with colonoscopy and
computed tomography (CT) imaging in healed patients[30].

Complete omental resection is performed as a routine procedure in patients who
have decided to undergo CRS. In addition to appendectomy, cecectomy, right
hemicolectomy, and lymph node dissections are also performed in epithelial tumors of
the appendix[31,32]. On the other hand, pseudomyxoma peritonei (PMP) is one of the
most lethal complications of appendix tumors. PMP is seen in 9% of low-grade tumors,
and it is reported that PMP develops in 67.9% of perforated mucinous neoplasms. CRS
and hyperthermic intraperitoneal chemotherapy are also recommended for
appendiceal neoplasms[33,34].

Bariatric surgery: Bariatric surgery for obesity is one of the most performed
procedures in the last two decades. Gastrointestinal resections and bypass procedures
are the most preferred methods. Meta-analyses have reported that adding
omentectomy to the procedure during bariatric surgery has no positive contribution
other than a minimal reduction in body mass index[35]. Another study indicated that
omentectomy included in Roux-en-Y gastric bypass (RYGB) surgery was not
successful in reducing insulin resistance. There is literature concerning metabolically
positive feedbacks in similar cases in which omentectomy was included in the RYGB.
Still there is a need for extensive and prospective studies[36].

Reconstruction tool: The omentum promotes healing in the areas where it is placed
and in surrounding organs and facilitates the recovery of function. Omental free flaps
can be used in all anatomical areas, including the thorax, abdomen, and pelvis[37].
Fistulas are a well-known entity that can cause very complex problems and have a
high risk of morbidity and mortality.

The omentum can be used to seal, shield, wrap, to fill any defects, especially peptic
ulcer perforations. Placing and fixing the omental flap in the perforation area
(Graham’s repair) in peptic ulcer perforations is a method that has been known since
1937 and is still in use[38,39]. It has been reported that a falciform ligament was used
to close the perforation in a patient who underwent total omentectomy for intraab-
dominal tumors and developed peptic ulcer perforation over time[40]. Several clinical
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Figure 2 This image shows a patient in whom an omental flap was used to fill the cavity of the liver hydatid cyst.

Figure 3 In a patient with acute cholecystitis, the omentum appears to surround the gallbladder and adhere to it.
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studies have investigated the contribution of the omentum to healing following it
being wrapped around the anastomosis. Studies have reported that wrapping
intrathoracic esophagogastric anastomoses with the omentum decreases complications
such as anastomosis opening and stricture development. In an esophagectomy series
of 255 cases by Dai et al[38], fewer complications were reported in the group in which
the omentum was wrapped around the anastomosis. In their study of 171 cases of
colon resection in which anastomoses were protected by omental wrapping, Agnifili et
al[41] observed a positive impact of omental wraps. They concluded that omentectomy
should not be performed in colorectal surgery.

Abdominal procedures

Gynecological tumor surgery: Gynecological tumor surgery is one of the most
common abdominal operations with omentectomy. Surgeons tend to prefer aggressive
resection during laparotomy due to peritonitis carcinomatosis-like appearance.
Specifically, omentectomy has a significant role in staging of endometrium- and
ovarian-origin tumors[42-44]. In gynecological tumors, omental involvement is
observed in 9%-37.5% of cases[45-47]. Involvement of the omentum indicates a poor
prognosis. In order to reduce the tumor burden, omentectomy is added to the
procedures during CRS. Nevertheless, the contribution of omentectomy to survival is
still debated. As omental involvement is minimal in early-stage tumors, omentectomy
does not affect survival. Therefore, unless there is macroscopic involvement,
omentectomy should be avoided[48]. In the early stages, random omental biopsies can
help in reliable staging.

Adhesions: Adhesions are the most common complications after abdominal surgery.
The omentum has a tendency to gravitate towards areas of surgery. In their study,
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Ariake et al[49] focused on 113 patients who underwent surgery due to intestine
obstruction caused by adhesions. In the 5-year follow-up, they observed that in 18
patients (20.8%) the ileus recurred. They also found that 54.5% of the patients with
omentectomy and 21.3% without omentectomy developed ileus. This indicates that
omentectomy may be considered a risk factor for ileus formation.

(1) Capturing function: The omentum also has a capturing function. The omentum
tries to limit foreign bodies that remain or emerge in the abdominal cavity after
surgery by surrounding them. It wraps the stones that are spilled from the gallbladder
during cholecystectomies. It can also turn them into an inflammatory mass[50]. The
tracing of stones without clinical symptoms is possible. However, due to rarely spilled
stones, abscesses originating from the omentum may become a fistula. In such cases,
without omentectomy, drainage may suffice.

(2) Shielding system: A shielding system (omental spacer) using the omentum may
help prevent complications such as radiation enteritis, which is a severe pelvic
irradiation complication. Yamada et al[51] reported that the created omental spacer
was very useful in preventing radiation to the intestines.

(3) Hernia incarceration: The most important prognostic factor of hernia
incarceration is hernia content. With penetration of the omentum into the hernia sac,
the possibility of strangulation of the intestines decreases (Figure 4). In a study of 2184
pediatric patients, the rate of incarcerated hernia was 1.6%. Intestine (62%) and
omentum (12%) were the most common organs in the hernia sac. Partial bowel
resection was reported in four cases, and partial omentectomy in only 2 cases[52].

Miscellaneous/other conditions

Omental torsion and necrosis: Omental torsion and necrosis are infrequent entities
which can mimic many clinical pathologies. Abdominal CT is helpful in the diagnosis.
In patients who do not recover following medical treatment (Figure 5), surgery can
resolve the problem. Therefore, in cases who undergo exploration, the laparoscopic
approach should be the first option. Some surgeons also want to perform an
appendectomy while laparoscopically resecting the omental necrosis[53].

The omentum also limits and controls infections. If the infection has caused too
much damage to the omentum, omentectomy may be necessary. In the literature, there
are cases where laparotomy was performed for abscesses due to melioidosis (
Burkholderia pseudomallei). As the mass detected during laparotomy and lesions in the
omentum resemble a tumor implant, the tendency to perform omentectomy increases.
Omental involvement in patients with abdominal tuberculosis may mimic ovarian
tumor[54,55]. In order to prevent unnecessary radical surgical resection, it is more
appropriate to perform laparoscopic exploration and biopsy first.

Some clinical studies have shown that omentectomy affects inflammation-related
genes. A clinical study by Tamboli et al[56] observed that inflammation in skeletal
muscles decreased after RYGB surgery, which was greater in those who also
underwent omentectomy. Adding omentectomy to a partial jejunal resection in
patients with metabolic syndrome resulted in better-controlled type 2 diabetes mellitus
[57].

Peritoneal dialysis catheter (Tenckhoff catheter) dysfunction is a common problem
in nephrology clinics (23%-36%). Among its most commonly reported causes are
malposition and omental wrap. There are reports indicating that partial omentectomy
in some patients with catheter dysfunction contributes to the dialysis catheter being
more functional. On the contrary, in another clinical study involving 154 patients with
peritoneal dialysis catheters, it was concluded that omentectomy had no contribution
to catheter occlusion[58].

The use of omental flaps and lymph nodes in the treatment of lymphedema can
significantly contribute to patients' quality of life and wound healing[59].

As in peptic ulcer perforation and selected cases with bile duct trauma, many case
reports have undergone reconstruction with an omental flap for the treatment of
bronchopleural fistula[60].

CONCLUSION

The omentum is a unique organ with unlimited mobility and protective physiological
properties in the abdomen. However, this does not prevent the omentum from being
one of the first organs to be sacrificed in radical abdominal surgery. Omental flaps can
be used in all anatomical areas, including the thorax, abdomen, pelvis, and extremities.
It is an organ that is first affected by inflammatory and pathological events that occur
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Figure 4 Computed tomography view of omental strangulation and necrosis findings in our patient who underwent laparotomy due to
strangulated incisional hernia and right femoral hernia.

Figure 5 Computed tomography image of a patient with omental necrosis (arrow) detected in the postoperative period.

Jaishideng®

in the abdominal cavity, limits developing pathological processes, and tries to control
them, saving treatment time.

The omentum is called the “abdominal policeman”. It limits and controls inflam-
matory and infectious pathologies, and thus contributes to patient survival. It shows
similar behavior in tumors, but it cannot cope with increasing tumor burden and the
stage of the disease changes due to the tumor mass it tries to control, and therefore it is
considered an indicator of poor prognosis. Experimental and clinical studies are
needed to determine the behavior of the omentum in different pathological conditions.
During this process, the effect of omental resection on morbidity, mortality and
survival in the treatment of abdominal pathologies should be carefully calculated in
each case.

ARTICLE HIGHLIGHTS

Research background
The omentum is an organ that is easily sacrificed during various abdominal surgeries.
It is one of the first organs to be removed in cases scheduled for cytoreductive surgery.

Research motivation

As it plays an effective role in defense against pathogens and injuries, the omentum is
classified as an immunological organ. It can also reach almost anywhere in the
abdomen.
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Research objectives

The omentum is a unique organ due to its extraordinary functional properties in the
abdomen, but the reasons for its frequent removal rather than preservation by
surgeons have been questioned in the light of literature data.

Research methods
A review of the English language literature based on the MEDLINE (PubMed)

i

database was conducted using the keywords “abdomen”, “gastrointestinal”, “tumor”,

v ou A A

“inflammation”, “omental flap”, “metastasis”, “omentum”, and “omentectomy”.

Research results

Our literature search found 1305 articles with the keyword “omentectomy”. It was
found that most of the articles were on gynecological (n = 519), stomach (n = 121),
colorectal (n = 104), and appendix (n = 52) pathologies and were mostly related to
tumors. A brief review of its use in the treatment or reconstruction of other clinical
pathologies was also included in this article.

Research conclusions

The omentum tries to limit and control inflammatory and pathological events that
occur in the abdomen. As it limits and controls inflammatory and infectious
pathologies, it contributes to the survival of the patient.

Research perspectives

The omentum is not an organ that can be easily sacrificed at random. Experimental
and prospective clinical studies on the control of tumor spread, control of infection,
adhesion formation and the protective role of the omentum in patients undergoing
omentectomy are needed.
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