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Abstract

Foramen of Winslow hernia (FWH) is an extremely rare entity accounting for up to 8% of internal hernias and 0.08% of all
hernias. Only 150 cases of FWH have been described in the literature to date with a peak incidence between the third and sixth
decades of life. Three main mechanisms seem to be implicated in the FWH pathogenesis: (a) excessive viscera mobility, (b)
abnormal enlargement of the foramen of Winslow, and (c) changes in the intra-abdominal pressure. The presence of an abnor-
mally long bowel, enlargement of the right liver lobe or cholecystectomy, a “wandering cecum,” and defects of the gastrohepatic
ligaments are some reported predisposing factors. Timely diagnosis through computed tomography facilitates the appropriate
treatment before complications are evident. Although open repair has been mostly utilized, recently laparoscopic approach seems
to gain ground due to the encouraging preliminary results. To date, the debate continues as to whether prophylactic measures to
prevent recurrence of the FWH need to be undertaken: closure of the foramen, fixation of the highly mobilized viscera, or both.
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Introduction

Internal hernia is a rare category of abdominal hernias ac-
counting for only a small percentage (0.2-0.9%) of all in-
stances of intestinal obstruction.' Due to the difficulty in early
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diagnosis and timely treatment, internal hernias could present
at the time of treatment as strangulating closed-loop obstruc-
tion and delay in surgical intervention is responsible for a high
mortality rate (49%).> Foramen of Winslow hernia (FWH) is
an extremely rare kind of internal hernias. Due to its rarity, it is
often overlooked and can be related to a high mortality rate.
The foramen of Winslow, otherwise known as the epiploic
or omental foramen, is a normal orifice that allows virtual
communication between the greater and lesser peritoneal
cavities.> Anatomically, it is defined by the right, free border
of the hepatoduodenal ligament anteriorly, the inferior vena
cava covered by the peritoneum posteriorly, the caudate lobe
of the liver superiorly, and the first portion of duodenum and
the hepatic artery inferiorly. Under normal circumstances, the
foramen of Winslow remains closed as a result of the intra-
abdominal pressure that does not allow viscera to herniate.'
Due to its rarity, there are no established algorithms for the
management of patients with FWH. In the previous decades,
the majority of FWH diagnoses were set during laparotomies
for small bowel obstruction.” With the widespread availability
of cross-sectional imaging, early diagnosis and prompt man-
agement can be achieved.” In this setting, surgical intervention
can be offered before ischemia occurs. Experience, however,
remains sparse, and technical difficulties may be encountered.
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The aims of this review are to present, analyze, and criti-
cally evaluate the epidemiology, the predisposing factors, the
role of imaging, the treatment strategy, and the current debates
on the management of patients with FMH, highlighting the
emerging role of laparoscopy.

Epidemiology and Classification

Hernias through the foramen of Winslow are extremely rare
accounting for up to 8% of internal hernias and 0.08% of all
hernias in general.” Nearly 150 cases of FWH have been de-
scribed in the literature to date® 7 showing a slight predomi-
nance in males (male/female ratio = 2.5:1).> FWH displays a
peak incidence between 20 and 60 years of age™; yet, sporadic
neonatal cases of FWH associated with rotation abnormalities
of the mid-gut have been reported.® In about 2/3 of FWH
cases, small bowel (including ileum) is the herniating viscus
followed by the cecum or ascending colon.” '

The classification of FWH is based upon the organ in-
volved (Fig. 1): type I, small bowel (~65% of all cases)"" >
11; type II, terminal ileum, cecum, and ascending colon (~
25%); type 111, transverse colon (~ 7%)12; and, finally, type
IV, gallbladder, or any other intra-abdominal structure such as
the greater omentum.'> '* This condition is rare, is difficult to
diagnose, and does not always have obvious risk factors to
predict which organ will be affected. Given its nonspecific
symptomatology, delayed diagnosis is often observed,
resulting in high morbidity and mortality rates (36-49%).”

Predisposing Factors

Herniation through the foramen of Winslow is rare due to the
normal architecture of the internal organs that prevents them
from entering into this orifice and the normal intra-abdominal
pressure that keeps the peritoneal orifice closed. Although risk
factors for internal herniation still remain unclear, quite a few

Fig. 1 Illustration of the mechanism of herniation in foramen of Winslow

@ Springer

have been described in the literature so far (Table 1). Three
main mechanisms seem to be implicated in the FWH patho-
genesis: (a) excessive viscera mobility, (b) abnormal enlarge-
ment of the foramen of Winslow, and (c) changes in the intra-
abdominal pressure.

Increased mobility of the bowel occurs with the presence of
an abnormally long bowel mesentery or the persistence of the
ascending mesocolon." ** '? In addition, enlargement of the
right liver lobe or cholecystectomy may direct the mobile intes-
tinal loops into the foramen® and the failure of fusion between
the right colon and the parietal peritoneum (“wandering
cecum”)!! enhances the possibility of herniation,'! as do the
defects in the gastrohepatic ligament. Moreover, greater omen-
tum atrophy and a short transverse mesocolon confer to the
reduced tension and increased mobility of those structures.®

Abnormal enlargement of the foramen is another strong
determinant of the FWH occurrence. This is predefined genet-
ically with an orifice of about 3 cm sufficient to permit viscera
herniation." '* On the other hand, an acquired factor is the
increase in the abdominal pressure as occurs during pregnancy
or immediate postprandial periods.> ” In that context, distal
obstructive colonic lesions could increase intra-abdominal
pressure and predispose formation of FWHs. Of note, over-
eating has also been described as a risk factor.” Although the
aforementioned risk factors have been postulated to date,
these have only been described on the basis of case reports
or case series and not verified through larger cohort studies.

Symptoms

Generally, symptoms are nonspecific and may be triggered by
changes in the intra-abdominal pressure (pregnancy, postpran-
dial period). This usually leads to misdiagnosis and significant
delay in appropriate clinical management. In most cases,
symptoms are related to bowel obstruction and occasionally
to gastric outlet obstruction; acute pain in the upper abdomen
often radiating to the left hypochondrium, the left shoulder, or
the back, and less frequently nausea and vomiting are
present.'> A few may have a history of chronic or recurrent
abdominal pain before the acute episode, presumably due to
incomplete, self-reducing herniation. Jaundice due to the com-
pression of extrahepatic biliary tract is not always evident.®
The severity of the pain is related to the presence of bowel
strangulation with subsequent necrosis. Palpation of the her-
niated mass is rarely possible, while peristalsis is often present
or hypoactive; therefore, clinical examination rarely helps.’

Diagnosis

Timely diagnosis is mandatory to prevent the possible
complications of a herniated organ such as the
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Table 1 Risk factors for the development of FWH

Mechanism Comments

Excessive viscera mobility

Abnormally long bowel mesentery or the persistence of the ascending mesocolon

1,3, 12

Enlargement of the right liver lobe or cholecystectomy directs the mobile intestinal loops into the foramen®
Failure of fusion between the right colon and the parietal peritoneum

(“wandering cecum™)'" enhances the possibility of herniation,'' as

do the defects in the gastrohepatic ligament
Greater omentum atrophy and a short transverse mesocolon confer to the

reduced tension and increased mobility of those structures®

Enlarged foramen of Winslow Genetically predefined

An orifice of about 3 cm is sufficient to permit viscera herniation

Changes in intra-abdominal pressure

This occurs during pregnancy or immediate postprandial periods™

Distal obstructive colonic lesions can also increase intra-abdominal pressure and
provide a substrate for the formation of FWHs
Overeating has also been described as a risk factor’

FWH, foramen of Winslow hernia

strangulation or necrosis associated with compromised pa-
tient outcomes.” In the past, diagnosis was mostly
established during emergency laparotomy, since plain ab-
dominal radiography cannot provide details about the ex-
act anatomic location of the hernia. Abdominal plain film
may be valuable only when small bowel obstruction is
present. In a world literature review up to 1977,
Ohkuma et al. found that only 11 out of 115 (9.6%) cases
were correctly diagnosed preoperatively on the basis of
either plain abdominal radiographs or contrast studies.'®
The key point on supine and erect abdominal radiographs
is the presence of gas-containing intestinal loops in the
left upper abdomen, medial to the lesser curvature of the
stomach causing displacement of the stomach laterally
and anteriorly. The transverse colon may be displaced
inferiorly by the hernia and lie below this abnormal gas
collection.” If the large bowel, particularly cecum and
ascending colon, is involved in the hernia, no bowel gas
or fecal material will be evident in the right iliac fossa.
However, x-ray is neither sensitive nor specific in diag-
nosing a FWH.

Nowadays cross-sectional imaging is considered the
diagnostic modality of choice. The recent advent of
multi-detector computed tomography (MDCT) has
completely altered the course of the FWHs, given the high
accuracy, high-resolution images, multiplanar reconstruc-
tions, and vascular volume rendering this modality
provides.!! Classical findings are the following: (a) the
presence of mesenteric adipose tissues and intestinal loops
behind the hepatic pedicle, (b) abnormal localization of
the cecum, (c¢) gas and/or fluid in the lesser sac with a
“bird’s beak” pointing towards the epiploic foramen, (d)
evidence of bowel obstruction in the lesser sac, associated
with mesenteric vessels stretching anteriorly to the inferi-
or vena cava and posteriorly to the portal vein, and (e)
displacement of the stomach anteriorly and laterally® '

(Fig. 2). When the ileum is the herniated organ, it often
creates a closed-loop obstruction behind the portal vein
and this may cause portal vein compression and
narrowing by the herniated ileum. Thus, portal vein
narrowing could be other useful sign in diagnosing the
hernia through the foramen of Winslow.*

Another possibility of the CT scan is the accurate detection
of bowel ischemia or necrosis. This can be seen even in the
case of intraperitoneal gas or bowel wall thickening, ascitic
fluid, and absence of intestinal mural enhancement after con-
trast injection. 1-3 11 On the other hand, abdominal ultrasounds
are not appropriate in the FWH setting since the interference
of gas does not permit visualization of the lesser sac.'" Finally,
although barium enema study may efficiently show the herni-
ated bowel in the foramen of Winslow, this is not considered
first option imaging modality in the setting of acute
abdomen. '

Fig. 2 Coronal CT of the abdomen. White arrow identifies the herniated
cecum and red arrow identifies the stomach

@ Springer



J Gastrointest Surg (2019) 23:2093-2099

2096

pauodar Jou ‘YN {AW030[0TIAY JYSII ‘)FTY ‘BTUIOY MO[SUIA\ JO USWIRIO} ‘FIMA

QUON AN Aw012315£03101 ) ON ON 19ppEIq[[BD  600C umnzy
QuoON AN AN ON ON ooy  600¢ q9em
QUON sAep 9 QUON OoN ON uoj0o Y3 ‘WNdd) [107  O[PB( UBA
‘s1odseid onewmnene
puUE USWIOPQE 31} JO OPIS
1J9[ 93 uo syod FunjIom WW-G OM],  SYIUOUW 4 QuUON ON ON UO[00 9SIOASUBI], 10T ysnop)
QuoN  sAep ¢ JuoN ON  BIWAYDSI 0} dNP UONOISAT WN[| wno[l €107  OJIYSeWwex
QUON AN QUON ON ON W[l [eUIULIDY,  €10C ury
QUON skep / QINSO[O USWEIO ] ON ON [omoq [ews €102 KeN
paimound Joppe[qen
ouoN  sAep /] Aw0309)sK29101) ON ON Ioppe[qeD €10T BjRWNN
QUON AN Awoyoodrpuaddy ON ON uo[0d W3ITY +107 ueky
UONOEIAI JOAI] J0J UOISIOUT
ww-g proydrxqns [euonippe ue
‘suorgar oiqnderdns pue jeurwop
-qe [exoye] JoI A ur paderd suod
Sunpiom ww-g oMy ‘Onbruyod)
uMOp N0 Y[es [edrIquIn
oy ursn uonysod [earjiquuneldns
oy ur pod [eondo wiw-g|  syuowr g QINSO[O USWIRIO| SOx BIWAYOST 03 onp DHY WnoI [BUILLIA) ‘WNJY) [(7 IoSIoqsureyq
yod ww ¢ [ereye]
1J9[ duo pue pod ww ¢ [eIe] Ax2d0290
JySt1 ouo “pod [esrIqUINEUI U || Kep 1 ‘Awoyooorpuadde ‘amsopo uowreIo ON oN x1puadde ‘wnar [eurIs) ‘Wnod) 910¢ S1en
suorga1 omses
-1do pue requuny JYSII ‘requuny [
ot ur spod Sunjrom ww-G 1Y) Awoyoootpuadde
pue 310d [edriqunerdns ww-g[  sypuowt 9 onoejAydoid ‘Axodooa)) SOA oN xIpuadde ‘wnafl [euruId) ‘wndd) 910¢ Joyeq
SUON  stpuoul 9 2INSO[O UAWERIO ] AN ON uo0[0d SUIPUAISY 9107 Jomnoyum(g
QUON Syuow G 2INSO[O USWERIO ] ON ON UO0[00 SIQASURI], 9107 oepuelg
suorgar requuny 331 pue
‘eurpuoyoodAy ySu ‘winimsedido
ot ur spod Jursprom wiw-g
a1y pue 3od [edIIquIn UIu-g | skep 9 QUON ON ON wmno[ L1007 BMEBYIYO]
sjuowo)  dn-mofjoq 90UQLINDGAL JO UONUAARIJ  UOISSAIdWO0dap [omog uonoaasal [amog BIOOSIA PJRIUIOY  Jedx  JOUINe ISII|

HMA Jo owoeuew ordoosorede] g 9jqel

pringer

Qs



J Gastrointest Surg (2019) 23:2093-2099

2097

Surgical Treatment: Open Approach

Operative management is the treatment of choice for FWHs.
Although spontaneous reduction of the hernia may occur, sur-
gical management is considered mandatory in order to avoid
the consequences of viscera strangulation, necrosis, and even-
tually bowel resection.> > Throughout the literature, urgent
laparotomy has been consistently reported as a treatment
method, although laparoscopic approach seems to gain
ground recently.'® 14 18

Most reports describe reduction of the herniated organ via
gentle traction or by opening the lesser sac.> > 7 '° The latter
may be necessary in case the reduction is difficult due to
massive colonic dilatation; in that setting, a wide Kocher’s
maneuver or opening of the gastrohepatic ligaments may be
necessitated.'® Needle decompression is another useful meth-
od to facilitate gentle reduction.”” *! When signs of necrosis
are present, it is imperative to perform bowel resection with
primary anastomosis.* 2! Tt is, therefore, advisable that urgent
laparotomy be performed before irreversible ischemia occurs,
since this reduces morbidity and mortality HFW rates.’
Besides reduction of the hernia, closure of the foramen of
Winslow or right colonic fixation or cecopexy may be per-
formed in order to avoid further recurrences.

However, there are no definite criteria on these preventive
strategies yet.

Laparoscopic Treatment of FWH

Since the first successful reports of laparoscopic FWH repair
in 2009,'* 2% several studies have advocated that laparoscopic
approach should be performed for preoperative diagnosis and
if feasible for the bowel resection. In order to assess the role of
laparoscopy in the treatment of FHW, we performed an exten-
sive literature search and identified 15 case reports on the
field.* 13 14 18 2030 Taple 2 summarizes the characteristics
of the procedure, type of visceral herniation, concomitant
bowel resection, bowel decompression, and methods to pre-
vent hernia recurrence. The most frequent viscera herniating
through the foramen of Winslow was the ileum [40% (6/15)]
followed by the cecum [26.7% (4/15)]. Right/ascending colon
was implicated in 3 cases, while transverse colon in 2. Bowel
resection was employed in 2 cases both due to the presence of
ischemia (1 right hemicolectomy, 1 ileum resection).
Regarding the technical aspects of the procedure, four tro-
cars were routinely placed, one 12-mm supraumbilical (or
infraumbilical®®) and another three 5-mm ports in the left
and right lumbar regions as well as the epigastrium. Overall,
bowel decompression was used in 2 cases (13.3%), while
gallbladder puncture was necessary in one case to reduce a
highly tense gallbladder hernia."* In order to prevent hernia
recurrence, closure of the Winslow foramen was employed in

4 cases either with simple stitches® or with mobilized
omentum.?" * 2* Cecopexy was also utilized in 2 cases.””
26 Of note, Garg et al. performed both foramen obliteration
with omentum and cecopexy.”® On the contrary, no prophy-
lactic measures were taken in 5 cases.* 2* 2 ?* 3 None of the
patients—with or without foramen closure—experienced
postoperative complications and all were healthy at the time
of last follow-up (range, 1 day-21 months).

Debates

The debate continues as to whether prophylactic measures to
prevent recurrence of the FWH need to be undertaken: closure
of the foramen, fixation of the highly mobilized viscera, or
both. Although some surgeons oppose the closure of the fora-
men due to the potential significant negative consequences
such as portal vein thrombosis or damage to the portal vein,
hepatic artery, or bile ducts, others are in favor of the closure
but with great caution. Controversy on the usefulness of this
preventive measure may be justified by the fact that no evi-
dence on recurrent herniation exists to date, probably due to
adhesions obliterating the foramen and tethering the remain-
der of the small bowel.> However, if closure is decided,
whether simple stitches® or mobilized omentum?"* >* % has
to be utilized is another issue. Instead, fixation of the
hypermobile colon to the parietal peritoneum or cecopexy to
the lateral abdominal wall may be an alternative®® 2°; yet the
effectiveness of these measures still needs to be established
through larger cohort studies.

Conclusions

FWH is an extremely rare entity that needs to be managed
operatively. Timely diagnosis through computed tomography
facilitates the appropriate treatment before complications are
evident. Laparoscopic approach seems to be a safe and effi-
cient alternative to laparotomy. However, whether or not the
foramen should be closed still remains under question.
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Learning Objectives for patients with Foramen of Winslow Hernia
(FWH)

1. To define its epidemiology and pathogenesis

2. To describe the diagnostic approach including classification,
symptoms and imaging algorithms

3. To describe current practices in its surgical treatment

4. To describe the role of laparoscopy in the treatment armamentarium
of such patients

CME/MOC Questions:

1. Foramen of Winslow is an anatomic space which is defined by all
the below EXCEPT:

A) hepatoduodenal ligament anteriorly

B) inferior vena cava

C) caudate lobe of the liver

D) Second portion of duodenum

2. Which is the most common organ involved in FWH?
A) Cecum

B) Greater omentum

C) Small bowel

D) Stomach

3. Which of the below is not a risk factor for FWH?
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A) excessive viscera mobility

B) abnormal enlargement of the foramen of Winslow

C) changes in the intra-abdominal pressure

D) Female gender

4. Which of the therapeutic options below should not be considered in

the majority of patients with FWH?

A) Laparoscopic repair

B) Open repair

C) Watchful waiting and conservative management

D) Bowel resection and cecopexy

5. Which of the following best represents the prevalence of FWH?
A) 0.1-0.5%

B) 5-10%

C) 15-20%

D) more than 20%

6. Which of the following is NOT a CT finding indicative of FWH?
A) Abnormal localization of cecum

B) Gas and/or fluid in the lesser sac

C) Mesenteric adipose tissue & intestinal loops behind hepatic pedicle
D) Presence of intestinal loop in the greater sac

7. What is the most sensitive imaging modality for the detection of

FWH-related acute abdomen?

A) CT-scan

B) Ultrasound

C) Barium enema

D) Abdominal X-ray

8. Which age period is associated with the peak incidence of FWH?
A) <20 years

B) 20-60 years

C) 60-80 years

D) >80 years
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