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The omental bursa (OB), also referred to as the lesser peritoneal sac, is a natural space situated between the

stomach and the pancreas.
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1. Introduction

Ovarian cancer (OC) is a rare disease with specific tumor biology and clinical behavior. Therefore, OC represents

one of the major causes of lethality from cancer among women in developed countries . The majority of patients

with advanced epithelial ovarian cancer (AEOC) are initially diagnosed at an advanced stage of the disease .

The main routes of spread include peritoneal and lymphatic dissemination with the upper abdomen being

commonly affected in advanced stages, which, in turn, increases the rate of lymph node and peritoneal metastatic

involvement and decreases the chance for complete cytoreduction . Therefore, the surgical approach to AEOC

has changed in the last few decades . Optimal cytoreduction with no macroscopic visible disease (RO)

remains the most important prognostic factor . The proficiency and anatomical expertise of surgical teams

significantly influence the quality of optimal cytoreduction. Suboptimal cytoreduction often arises from the neglect of

potential anatomical sites predisposed to concealing macroscopic tumor residues, often left unexplored during

AEOC surgery . Omitting dissection of these particular areas can compromise complete cytoreduction .

Anatomical sites that may harbor “neglected” tumor residues include the omental bursa; Morison’s pouch; the base

of the round ligament of the liver and hepatic bridge; the splenic hilum; and suprarenal, retrocrural, cardiophrenic

and inguinal lymph nodes . A profound understanding of anatomy is a prerequisite since in most cases the

surgeon has to perform steps like liver mobilization, diaphragmatic peritonectomy and splenectomy, as well as

dissection of suprarenal, celiac and cardiophrenic lymph nodes . Consequently, oncogynecologists are

responsible for the safe, precise and complete dissection of these anatomical areas. Anatomical areas such as the

retroperitoneal pelvic and paraaortic lymph nodes, diaphragmatic peritoneum, mesentery of small intestine/colon,

gallbladder and omentum are not included in the article, as these areas are always preciously investigated in cases

of abdominal exploration during OC surgery.

2. Omental Bursa

2.1. Boundaries
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The omental bursa (OB), also referred to as the lesser peritoneal sac, is a natural space situated between the

stomach and the pancreas . The boundaries of the OB are defined as follows :

Anterior: The hepatogastric ligament (pars flaccida), the posterior wall of the stomach, the gastrocolic ligament.

Posterior: The parietal peritoneum covering the right crura of the diaphragm, the abdominal aorta, the celiac trunk,

the pancreas, the left suprarenal gland and the medial part of the anterior aspect of the left kidney and the

duodenum.

Superior: The narrow between the right side of the esophagus and the ligamentum venosum fissure.

Inferior: The fusion line of the layers of the greater omentum and the transverse mesocolon.

Left lateral wall: Lower bound—the gastrosplenic ligament and the splenorenal ligament; left gastroomental fold;

upper bound—the gastrophrenic ligament.

Right lateral wall: The epiploic foramen (Winslow’s foramen).

The OB can also be divided into an infragastric and a supragastric part. The infragastric part is located posterior to

the greater omentum, caudally and posterior to the stomach. Surgeons may encounter this part of the OB during

supracolic (total) omentectomy. The supragastric part is located posterior to the lesser sac and cranial to the

pancreas. Accessing this part is more intricate than accessing the infragastric one .

2.1.1. Recesses and Vestibule

Within the OB, three peritoneal pouches or recesses can be identified. The superior omental recess is located

between the caudal liver lobe and the diaphragm, whereas the inferior omental recess extends between the

posterior wall of the stomach, the pancreas and the transverse mesocolon. More caudally, the inferior recess

almost vanishes due to the fusion of the layers of the greater omentum. The superior recess communicates with

the peritoneal cavity through Winslow’s foramen. The splenic recess is situated between the stomach and the

hilum of the spleen .

The vestibule of the OB is located to the left of the epiploic foramen. It is bounded anteriorly by the hepatoduodenal

ligament, superiorly by the caudate lobe of the liver and postero-inferiorly by the head of the pancreas .

2.1.2. Hepatoduodenal Ligament and Foramen of Winslow

The greater omentum consists of the gastrosplenic, splenorenal, gastrocolic and gastrophrenic ligaments, whereas

the lesser omentum is composed of the hepatogastric ligament and the hepatoduodenal ligament (HDL) . The

latter is of great interest, as the portal triad (common bile duct, proper hepatic artery, portal vein) is located beneath

the two peritoneal leaves of the lesser omentum (visceral and parietal peritoneum). The HDL forms a thick right-

sided margin of the lesser omentum, connecting the porta hepatis of the liver and the superior duodenal flexure 
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. Between the two leaves of the HDL, the common bile duct runs right to the portal vein. The proper hepatic

artery runs left to the portal vein . The common bile duct and the proper hepatic artery are located anterior to the

portal vein. The HDL also contains nerves, lymphatics, and fatty and connective tissue. The anterior vagal trunk of

the vagus nerve is also a part of this complex ligamentous structure, and the lesser curvature of the stomach lies at

the left part of the HDL, in close proximity with the anterior vagal nerve .

The foramen of Winslow (also referred to as the omental or epiploic foramen) is located posterior to the HDL. As

mentioned above, this foramen is the only natural connection between the OB and the greater sac. The foramen

has the following boundaries: anterior—the HDL; posterior—the parietal peritoneum covering the inferior vena

cava, right crus of the diaphragm; inferior—the superior part of the duodenum; superior—the caudate lobe of the

liver .

The anatomy of the supragastric OB is shown in Figure 1.

Figure 1. Anatomy of the supragastric omental bursa (embalmed cadaver, authors’ own material). LL—left lobe of

the liver; RL—right lobe of the liver; LTH—ligamentum teres hepatis; QL—quadrate lobe; CaL—caudate lobe; FL—

incised falciform ligament; CL—coronary ligament of the left liver lobe; GSL—gastrosplenic ligament; HGL—

hepatogastric ligament; LV—ligamentum venosum; MP—Morison’s pouch; WF—Winslow’s foramen; CBD—

common bile duct; CHD—common hepatic duct; CD—cystic duct; RGA—right gastric artery; LHA—left hepatic

artery; RHA—right hepatic artery; GDA—gastroduodenal artery; PHA—proper hepatic artery; CHA—common

hepatic artery; CT—celiac trunk; SA—splenic artery; LIPA—left inferior phrenic artery; RIPA—right inferior phrenic

artery; AA—abdominal aorta; SMA—superior mesenteric artery; IVC—inferior vena cava; SV—splenic vein; PV—
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portal vein; SMV—superior mesenteric vein; IVM—inferior mesenteric vein; P—pancreas; S—stomach; Cr—

cranial; Ca—caudal; L—left; R—right.

2.1.3. Vessels

The celiac trunk (CT), also referred to as the celiac axis, is the first visceral anterior branch of the abdominal aorta.

It arises immediately after the aortic hiatus at the level of the T12/L1 vertebral bodies. The CT is approximately

1.5–2 cm long. It runs horizontally and above the splenic vein before trifurcating into the left gastric artery, splenic

artery and common hepatic artery. This trifurcation is referred to as the “true” tripod because all three arteries share

a common origin. When one of these arteries originates before the other two along the course of the CT, it is

termed a “false” tripod. The left gastric artery is the smallest branch of the CT and lies slightly cranial to the

remaining two arteries . It passes between the two leaves of the lesser omentum to run along the lesser

curvature of the stomach. The splenic artery, the largest branch, is slightly to the left of the common hepatic artery.

The splenic artery is a tortuous branch and follows a leftward course slightly above the neck and tail of the

pancreas. At the level of the neck of the pancreas, the artery runs horizontally before ascending and turning more

laterally to terminate in the hilum of the spleen. The splenic artery gives off branches such as the left gastroepiploic

artery and short gastric arteries. The common hepatic artery runs on the superior part of the duodenum. It divides

into the gastroduodenal, proper hepatic and right gastric arteries . The gastroduodenal artery is the first

branch that runs caudally and supplies the pylorus, pancreas and duodenum. The right gastric artery follows a

caudal course and passes within the two leaves of the lesser omentum along the lesser curvature of the stomach.

The proper hepatic artery arises just after the origin of the gastroduodenal and right gastric arteries. It runs cranially

and becomes a part of the portal triad between the two leaves of the HDL. The proper hepatic artery divides into

the left and right hepatic arteries at the level of the porta hepatis .

The portal vein is the main vessel entering the liver, responsible for carrying about 75% of the blood flow. It arises

from the confluence of the superior mesenteric vein and the splenic vein. The true origin of the portal vein begins

immediately after the splenic–mesenteric confluence, which is located anterior to the IVC and posterior to the neck

of the pancreas at the level of the second lumbar vertebra . Three drainage patterns of the inferior mesenteric

vein have been identified: into the splenic vein (type 1a), the superior mesenteric vein (type 1b) or the confluence

of superior mesenteric and splenic vein (type 2) . Notably, in the majority of cases, the inferior mesenteric vein

and the left gastric vein drain into the splenic vein . The portal vein enters the HDL and divides into left and

right branches at the level of the porta hepatis .

2.1.4. Porta Hepatis

The porta hepatis (PH) is a transverse nonperitoneal fissure located on the inferior surface of the liver from the

gallbladder neck to the fissure for the ligamentum teres hepatis and ligamentum venosum. The PH is also delimited

by the quadrate lobe in front and from the caudate process at the back. The lesser omentum connects to the PH

margins. Moving from posterior to anterior, the left and right portal veins and the left and right hepatic arteries enter

the PH. Conversely, some lymph nodes emerge from PH along with the left and right hepatic ducts .
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The vessels of the OB are shown in Figure 2.

Figure 2. Vessels of the omental bursa (embalmed cadaver, authors’ own material). RL—right lobe of the liver; LL

—left lobe of the liver; QL—quadrate lobe; CaL—caudate lobe; CL—coronary ligament of left lobe; FL—incised

falciform ligament; LV—ligamentum venosum; S—stomach; P—pancreas; GB—gallbladder; CT—celiac trunk; AA

—abdominal aorta; CHA—common hepatic artery; SA—splenic artery; GDA—gastroduodenal artery; LGA—left

gastric artery; LIPA—left inferior phrenic artery; PV—portal vein; IVC—inferior vena cava; IMV—inferior mesenteric

vein; SMV—superior mesenteric vein; PV—portal vein; SV—splenic vein; Cr—cranial; Ca—caudal; L—left; R—

right.

2.1.5. Lymph Nodes

Celiac lymph nodes are situated near the origin of the CT. These nodes are terminal, as they collect lymph from

nodes located near the common hepatic, splenic and left gastric vessels. Celiac lymph nodes also drain lymph

from most internal organs (liver, gallbladder, stomach, spleen and pancreas) into the cisterna chyli. Right and left

small intestinal lymph nodes originate from the celiac nodes and form the small intestinal lymphatic trunk 

. The number of celiac nodes varies from 3 to 15 .

The number of hepatic lymph nodes is variable. They can be divided into hepatic nodes (receiving lymph from the

celiac nodes and located near the hepatic artery), subpyloric nodes (four or five nodes near the gastroduodenal

artery) and cystic nodes (located at the neck of the gallbladder) . The hepatic lymph nodes can be identified

in both the PH and HDL . The drainage of the hepatic lymph nodes can be classified into superficial and deep

lymphatic networks. The superficial is later separated into three main groups, the most common being that passing

through the HDL and gastrohepatic ligament. The deep pathway drains the lymph nodes at the liver hilum, and

then from the hepatic lymph nodes to the nodes at the HDL. The latter can be divided into two chains—the
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posterior periportal chain and the hepatic artery chain. The hepatic chain drains into the celiac lymph nodes and

then into the cisterna chyli .

2.2. Omental Bursa and Ovarian Cancer

The spread of OC into the OB occurs primarily by two routes—transcoelomic (peritoneal) spread or progressive

lymph node involvement .

2.2.1. Transcoelomic Metastases

There are mainly two hypotheses that have been described for the transcoelomic metastasis model in OC. The

“seed and soil” theory explains that tumor cells detach from the primary tumor and circulate within the peritoneal

cavity through peritoneal fluid before seeding intraperitoneally. The peritoneal fluid and OC cells flow in particular

directions in a clockwise rotation—influenced by gravity, they tend to accumulate in the most dependent sites.

Subsequently, the intraperitoneal fluid follows a cephalad direction towards the upper abdomen due to the

movement of the diaphragm and peristalsis of the bowels. However, anatomical limitations restrict their movement

within certain parts of the peritoneal cavity. On the right side, peritoneal fluid passes from the pelvis through the

right paracolic gutter, Morison’s pouch, and the OB via the foramen of Winslow. Intraperitoneal fluid flow also

reaches the right subphrenic space, including the liver capsule and the diaphragm. However, the falciform ligament

limits the flow from the right to the left subphrenic space. Conversely, on the left side, peritoneal fluid is confined by

the phrenicocolic ligament to the left paracolic gutter at the level of the inframesocolic recces .

The “metaplasia theory” postulates that metastatic omental sites in OC are not true metastases, but rather a

synchronous malignant transformation due to the common lineage between omentum and ovarian epithelium 

.

However, both theories are insufficient to fully explain the pathogenesis of peritoneal metastases in OC. The “seed

and soil” theory does not explain the different distribution patterns of peritoneal carcinomatosis (some patients

have more peritoneal disease in the upper abdomen than in the pouch of Douglas), whereas the “metaplasia”

theory implies that ovarian peritoneal carcinomatosis spreads randomly in the abdominal cavity .

In AEOC, the OB is often affected via the transcoelomic route. Peritoneal metastases in the lesser sac can be

found in the following anatomical structures: HDL, PH, medial aspect of Winslow’s foramen, caudate lobe of the

liver, parietal peritoneum covering the posterior border of the lesser sac, fissure for ligamentum venosum,

subpyloric space, peritoneum over the transverse mesocolon, and posterior surface of the hepatogastric and

gastrocolic ligaments . The subpyloric space is a cul-de-sac, located below the pylorus. Due to gravity, ovarian

tumor cells accumulate in this space along with the peritoneal fluid or ascites .

As previously mentioned, the peritoneal spread of OC to the lesser sac is possible only through the foramen of

Winslow, which is a connection between the lesser sac and the peritoneal cavity. Thus, transcoelomic lesser sac

metastases are absent in cases of adhesions and occlusion of the epiploic foramen (e.g., as a result of previous
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surgeries in the upper abdomen, with cholecystectomy being the most common cause of adhesions and

obliteration of the foramen). Transcoelomic spread to the OB is also linked with conditions such as ascites,

peritoneal carcinomatosis, high peritoneal cancer index (PCI), involvement of Morison’s pouch and diaphragmatic

dissemination . However, tumor spread into the lesser sac does not consistently follow expected patterns.

Supragastric lesser sac metastases are observed in 70% of patients with a normal supracolic omentum.

Interestingly, the lesser omentum can remain unaffected in about one-fifth of patients with lesser sac metastases

. These findings show that there is no fully reliable predictor for the transcoelomic spread of OC to the OB.

Hence, a thorough assessment of the lesser sac is imperative in every patient undergoing cytoreductive surgery for

AEOC. If upper abdominal disease is detected, the OB should always be opened and checked. Moreover, the

surgeon must be careful of the adhesions because they may contain metastatic nodules.

The percentage of lesser sac peritoneal carcinomatosis has been estimated in a few reports; the majority of studies

combine descriptions of both peritoneal and lymph metastases . Mukhopadhyay et al. reported lesser sac

peritoneal metastases in 64% of patients with AEOC. Celiac lymph node metastases were excluded from the study.

A PCI equal to or greater than 17 and involvement of Morison’s pouch were identified as the strongest multivariate

predictors for lesser sac involvement . Raspagliesi et al. found that 67% of women with AEOC had OB

involvement, either peritoneal or lymphatic . The authors specifically estimated transcoelomic dissemination to

the OB in 59% of patients, with 81% having supragastric lesser sac involvement and 19% having peritoneal

dissemination at the HDL . Tozzi et al. investigated the dissemination of PH and hepato-celiac lymph nodes in

216 patients with AOC. Among these, 31 patients (14.3%) had a tumor on both anatomical sides, and out of these,

18 (8.3%) patients had only HDL involvement .

Transcoelomic tumor dissemination of the OB is shown in Figure 3.
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Figure 3. Pons hepatis, hepatoduodenal ligament, lesser sac area and bursa omentalis. Tumor implants will be

found in those zones. S: segment, HDL: hepatoduodenal ligament. Surgical archive of author IS.

2.2.2. Omental Bursa Lymph Node Metastases

The other pathway of OC dissemination into the lesser sac is through the lymphatics. The following lymph nodes

could be metastatic: triad (hepatoduodenal), portal and celiac lymph nodes (CLNs). The real incidence of CLN

involvement is unclear as systematic lymph node dissection is not routinely performed in this region 

. Studies have shown that patients with AOC only benefit from the removal of bulky nodes as part of optimal

cytoreduction . Therefore, the majority of studies included the rate of metastases among patients with suspicious

CLNs . Angeles et al. reported on 150 patients with AOC who underwent optimal cytoreduction.

Seventeen (11.3%) women had CLN metastases . Raspagliesi et al. reported on 3 patients (8%) with bulky

metastatic CLNs among 37 women with AOC . Gallota et al. observed metastases to the hepato-celiac lymph

nodes in 52.9% of 85 patients who underwent hepato-celiac lymph node dissection. However, in their study, the

hepato-celiac lymph nodes included also the portal and celiac triad lymph nodes . Martinez et al. dissected

CLNs in 41 women and found CLN metastases in 23 (56.1%) of the patients. However, the estimated percentage

in this study could not be accurate as the authors included women with recurrent disease . Patients with

metastatic CLNs have higher PCI and more frequent PH involvement, as well as more frequent involvement of the

mesenteric and paraaortic lymph nodes . Martinez et al. reported that 81.1% of patients with CLN

involvement had metastatic paraaortic lymph nodes . Similarly, Angeles et al. observed that all patients with CLN

metastases had metastatic disease of the paraaortic lymph nodes. The authors additionally found that more than

80% of patients with hepatic and lung recurrence had CLN involvement . Martinez et al. reported that metastases
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to the CLNs are associated with extensive upper abdominal disease, hepatic metastases and a median PCI of 21.

The authors also found that 20% of patients with CLN involvement had suspicious mediastinal lymph nodes on

imaging tests (CT and PET-CT) . Therefore, CLN dissection should be performed after a thorough preoperative

evaluation of the mediastinal lymph nodes. The prognostic impact of CLN involvement is unfavorable as it is

associated with decreased disease-free survival (DFS) and reduced overall survival (OS) due to short-term

recurrences, increased risk of lymph node progression and resistance to platinum-based chemotherapy .

Furthermore, it is important to note that patients with CLN involvement experience poor outcomes even after

undergoing optimal cytoreduction . These findings prompt us to question the appropriateness of assigning

these OC cases to FIGO stage IIIC . In fact, there is a growing suggestion that this stage should be re-

evaluated and possibly divided based on a distinct consideration of metastases to infrarenal lymph nodes and

CLNs . Notably, some experts have taken this notion a step further, advocating for classifying CLN metastases

in line with FIGO stage IVB, a classification similar to that of patients with cardiophrenic lymph node involvement

.

Comparably to the metastatic CLNs, the rate of metastases to the portal and triad lymph nodes in AOC patients is

also hard to estimate. Donato et al. reported a rate of 4.5% for portal node metastases among 55 patients with

AEOC and hepatobiliary involvement . Song et al. identified portal lymph node involvement in 1.9% of patients

undergoing primary cytoreduction for OC. However, recurrence rates in these nodes were notably as high as

16.7% . Tozzi et al. observed hepato-celiac lymph node metastases in 16.1% of patients with AEOC and

macroscopic disease at the PH and found PH and hepato-celiac lymph node involvement in approximately 15% of

studied AOC cases . In cases of paraaortic and mesenteric metastatic lymph nodes, it is essential to assess

portal and triad lymph nodes during surgery . The presence of portal or triad lymph node involvement is

associated with poorer prognosis compared to uninvolved nodes. Involvement of lymph nodes in these regions

serves as an indicator of disease severity, decreased DFS and reduced OS . Retrospective data indicate

that hepato-celiac lymph node metastases independently predict decreased progression-free survival (PFS) .

The sensitivity and specificity of different imaging modalities for detecting metastatic lymph nodes in the OB vary in

the medical literature. One study reported good sensitivity (77%) but low specificity in detecting CLN metastases

on CT, highlighting the importance of radiologist expertise (with nonexpert sensitivity at 20%) . Another study

indicated that pre-operative CT missed detecting most cases of PH and CLN metastases . Retrospective data

suggested that positron emission tomography (PET) CT scans are more sensitive than CT for detecting hepato-

celiac lymph nodes and PH peritoneal dissemination . However, another retrospective study reported low

sensitivity in the detection of CLN metastases using preoperative PET-CT and CT scans . Nevertheless, a

different retrospective study found that a combination of preoperative CT and diagnostic laparoscopy detected all

cases of hepato-celiac lymph node metastases and PH peritoneal involvement, with CT alone missing the disease

in these particular regions in 31% of cases . Nowadays, oncogynecologists deal with tumor peritoneal implants

or lymph node dissemination in the omental bursa. An exception is transcoelomic or lymph node dissemination of

the porta hepatis, where an interdisciplinary surgical approach with biliary surgeons is required .

CLN metastases are shown in Figure 4.
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Figure 4. Contrast-enhanced CT in the sagittal plane (authors’ own material). Arrows point to pathologic lymph

nodes in celiac and superior mesenteric stations. CT—celiac trunk; SMA—superior mesenteric artery.

2.3. Surgical Approaches to the Omental Bursa

2.3.1. Dissection of the Hepatogastric Ligament (Pars Flaccida)

To gain access to the supragastric part of the OB, the stomach should be retracted to the left, exposing the

superior part of the pancreas. The hepatogastric ligament lies between the visceral surface of the left liver lobe and

the lesser curvature of the stomach. The left section of the gastrohepatic ligament is thinner than other parts of the

ligament because there is almost no fatty tissue between the peritoneal layers. It is also referred to as pars flaccida

of the lesser omentum. This is the preferred anatomical entry point to the OB . This approach enables access

to the supragastric part of the OB. It is important to note potential anatomical variations of the celiac trunk.

Particular attention is warranted for cases of a left hepatic artery arising from the left gastric artery (incidence 12–

34%), and in rare instances, a common hepatic artery originating from the left gastric artery. In such scenarios, the

anomalous hepatic artery crosses the supragastric part of the OB through the midline .

2.3.2. Dissection of the Gastrocolic Ligament

The gastrocolic ligament extends from the inferior two-thirds of the greater curvature of the stomach to the

transverse mesocolon. On the left, it continues as the gastrosplenic ligament, whereas on the right, it is limited by

[12][15]
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the gastroduodenal junction. Four layers of the peritoneum that enclose the stomach and the transverse

mesocolon/colon are part of the greater omentum. The layers that descend to form the greater omentum later fuse

to become the two layers of the gastrocolic ligament at the level of the transverse mesocolon. The anterior layer of

the gastrocolic ligament attaches to the greater curvature of the stomach, and the posterior layer attaches to the

transverse mesocolon. In adults, the two layers on the right side of the ligament are in close proximity to each other

and the transverse mesocolon. On the left side, there is a distance between the two layers of the ligament.

Therefore, the left side of the gastrocolic ligament is the preferable point of dissection and entry to the OB 

.

While these two approaches are frequently employed in OC surgery, additional techniques will also be discussed. It

is important for oncogynecologists to possess a basic familiarity with various surgical accesses to the OB.

2.3.3. Anterior Trans-Omentum Approach

This approach represents a direct transection of the greater omentum at the level of the greater curvature of the

stomach . It is suitable for patients with a normal body mass index and a greater omentum characterized by

minimal adipose tissue. However, injury to the gastroepiploic vessels can potentially compromise the dissection.

2.3.4. Dissection of the Gastrosplenic Ligament

The gastrosplenic ligament forms through the lateral fusion of the peritoneal layers of the greater omentum. It is a

thin attachment between the left part of the great stomach curvature and the hilum of the spleen. During dissection

of the gastrosplenic ligament, the surgeons should be aware of the short gastric vessels and the left gastroepiploic

vessels .

2.3.5. Trans-Mesocolic Dissection

In this technique, the transverse mesocolon is dissected above the inferior border of the pancreas. Surgeons

should be aware of the possible presence of the Moskowitz artery, an anatomical variation found in up to 17% of

patients. This artery, also known as the meandering mesenteric artery, forms a collateral pathway between the left

colic and middle colic arteries, passing above the inferior border of the pancreas .

The different surgical approaches are shown in Figure 5.
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Figure 5. Surgical approaches to the omental bursa (embalmed cadaver, authors’ own material). (A) Dissection

through the pars flaccida. (B) Trans-mesocolic approach and dissection of the gastrocolic ligament. (C) Direct

dissection over the greater omentum just below the great curvature of the stomach. (D) Dissection of the

gastrosplenic ligament. PF—pars flaccida; LL—left lobe of the liver; OB—omental bursa (supragastric part); GDA—

gastroduodenal artery; CHA—common hepatic artery; CT—celiac trunk; SA—splenic artery; S—stomach; PHA—

proper hepatic artery; GCL—gastrocolic ligament; TC—transverse colon; GO—greater omentum; TMC—trans-

mesocolic dissection; GOD—greater omentum dissection just below its attachment to the great stomach curvature;

SP—spleen; GSL—gastrosplenic ligament.

2.3.6. Kocher Maneuver

Dissection of the gastrocolic and gastrohepatic ligaments provides good access to the OB and celiac trunk but is

insufficient for dissection of the HDL and PH. To fully expose these structures, a maneuver for the mobilization of

the duodenum and head of the pancreas was first described by Theodor Kocher. This approach to duodeno-

pancreatic mobilization, commonly used in visceral surgeries such as the Whipple procedure, or in emergent

surgeries for retroperitoneal hemorrhage, and can also be beneficial in gynecologic-oncological procedures in

cases of tumor dissemination involving the PH, HDL, and suprarenal lymph nodes. The Kocher maneuver starts

with the medialization of the first, second and proximal third portions of the duodenum. A vertical incision of the

parietal peritoneum is made 1–2 cm lateral to the second part of the duodenum. The incision extends

perpendicularly between the lateral aspect of the epiploic foramen and the inferior duodenal flexure. The procedure

continues with a gentle dissection of the fascia of Toldt (the peritoneal adhesion plane between the visceral

peritoneum of the ascending mesocolon and the retroperitoneum), which is located lateral to the duodenum and

the head of the pancreas. A further avascular plane containing loose connective tissue and allowing for easy and

bloodless dissection is situated below the duodenum and the head of the pancreas and corresponds to the fusion
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fascia of Treitz (the adhesion plane between the visceral peritoneum of the duodenum and pancreas and the

retroperitoneum). Both structures are covered from above by the visceral peritoneum and the fusion fascia of

Fredet (the plane between the ascending mesocolon and the visceral duodenal–pancreatic peritoneum) 

.

The Kocher maneuver allows access to the infrahepatic IVC, duodenum, abdominal aorta, superior mesenteric

artery, posterior surface of the head of the pancreas, right renal hilum and HDL. The limit of the dissection is the

medial aspect of the IVC, determined by identifying the left renal vein. The inferior mesenteric vein has also been

described as the medial limit. The dissection of the peritoneum can be carried out cranially up to the retrohepatic

IVC, thereby enabling the dissection of the posterior part of the PH . The precise incision point for

entry is critical, as a more lateral incision could open the renal fascia and lose the right plane of dissection.

Conversely, injury to the duodenum and vessels is possible if the incision is made more medially than usual .

The Kocher maneuver is often combined with the Cattel—Braasch maneuver, which represents a mobilization of

the ascending colon from the retroperitoneum after dissection of Toldt’s fascia . Currently, the Kocher maneuver

is also performed by oncogynecologists . The Kocher maneuver and fascias near the duodenum and pancreas

head are depicted in Figure 6, Figure 7 and Figure 8.

Figure 6. Dissection plane between the fusion fascia of Toldt and fusion fascia of Treitz during the Kocher

maneuver (authors’ own material—modified from reference ).

[45][46][47]

[48][49]

[5][30][46][47][48]

[47]

[46]

[47]

[48]
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Figure 7. Kocher maneuver (embalmed cadaver, authors’ own material). (A) The duodenum and stomach are

retracted medially. The incision line of the peritoneum is indicated by the interrupted black line. (B) Dissection of

the fusion fascia of Treitz. (C) Mobilization of the duodenum and pancreatic head at the level of the left renal vein.

The IVC is identified. (D) Anatomical structures after completion of the Kocher maneuver. PH—porta hepatis, GDA

—gastroduodenal artery; HP—head of the pancreas; DU—duodenum; IL—incision line; RL—right lobe of the liver;

TC—transverse colon; AC—ascending colon; PV—portal vein; Ki—kidney; FFT—fusion fascia of Treitz; LRV—left

renal vein; Cr—cranial; L—left.
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Figure 8. Anatomy for Kocher maneuver and retroperitoneal access on the (right) and (left) side. Ur: ureter, IVC:

inferior vena cava, RCIA: right common iliac artery. Surgical archive of author IS.

2.3.7. Dissection of Portal, Celiac and Triad Lymph Nodes

The full exposure of the OB is achieved through the dissection of the gastrocolic and gastrohepatic ligaments and

the Kocher maneuver. The HDL is isolated using a vessel loop through the foramen of Winslow, enabling traction of

the ligament. For hepatic resections, this vessel loop can additionally control the vascular flow of the liver (Pringle

maneuver); the loop can close the hepatoduodenal vascular flow for up to 25–30 min . Dissection begins with

peritonectomy of the HDL within a tumor-free zone. The hepatic artery and common bile duct are dissected. The

artery is identified after cranial retraction of the stomach and gentle caudal retraction of the pancreas. The

peritoneum is dissected between the superior part of the duodenum and the ligamentum teres hepatis. The HDL is

retracted medially with the vessel loop, and the posterior peritoneum of the ligament is dissected. The portal vein is

identified, and all structures of the portal triad are visualized and mobilized. Enlarged lymph nodes at the PH,

proper hepatic artery and common bile duct are meticulously separated and dissected . Suspicious lymph

nodes between the portal vein and infrahepatic IVC are removed after gentle medial traction of the portal vein with

the vessel loop. In cases of other enlarged lymph nodes, the dissection proceeds in a retrograde manner along the

gastroduodenal artery, right gastric artery and common hepatic arteries. This pathway leads to the celiac trunk,

where enlarged lymph nodes are also resected. There are various dissection techniques; however, all authors start

dissection immediately after the identification of all anatomical structures within the OB, which will prevent

inadvertent injuries and enable immediate actions for bleeding complications. Starting lymphadenectomy from the

arteries and using them as landmarks during dissection is a commonly employed approach in oncogynecology 

. Some surgeons perform cholecystectomy for better exposure of the right side of the HDL and PH . It

[18][30]

[30][33][35]

[30]

[33][35] [33]
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should be stressed that in approximately 3.5% of cases, the common hepatic artery may originate from the

superior mesenteric artery .
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