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1. Learning Objectives
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Learning objectives

LEARNING OBJECTIVES

To describe the normal anatomy of the small bowel mesentery (5BM)
using schematic illustrations with corresponding CT images.

To provide an overview of the pathologic processes that may affect the
SBM, either primary or secondary, based on our case database and explain
the CT manifestations of those various conditions.

To discuss the differential diagnosis of lesions involving the mesentery in
the acute and chronic settings.
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2. Background

Background

LEARNING OBIJECTIVES

To describe the normal anatomy of the small bowel mesentery (SBM) using
schematic illustrations with corresponding CT images.

To provide an overview of the pathological conditions that may affect the SBM,
either primary or secondary, based on the case database from our department and
to explain the CT manifestations of those conditions.

To discuss the differential diagnosis of lesions involving the mesentery in the acute
and chronic settings.
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BACKGROUND

The root of the small bowel mesentery is located deep in the abdomen, where
peritoneal and retroperitoneal pathological conditions may overlap.

It is closely related to other intraperitoneal spaces (supra and inframesocolic) and
the retroperitoneum. As such it is a common route of spread of patological
conditions, namely infections and neoplastic processes.
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REVIEWING ANATOMY

Potential space in abdormen between visceral and parietal peritoneum, usually containing only a small ameount of
peritoneal Nuid {for lebrication).

Divided in greater sac and lesser sac [omental bursa) that communicates with greater sac via epiplolc foramen [of
Winglow).

forming the anterior limits of the retroperite
these folds,
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REVIEWING ANATOMY

The small bowesl mesenteny is a double laywer of paritonaum
5 the small bowel and connects it to abdomiénal

It ks cavered on both sides by mesothelium and has a core of
loose connictive tissue containing fat, ymph nodes, blood
esdels jejunal and ileal branches of the superior mesanteric
saks), and nerves passing to and from jejunum and lleum
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REVIEWING ANATOMY

NEL I

The root of small bowel mesentery is the
conmection of this mesentery with the
posterior abdominal wall

Measures about 15 cmin length and extends
obliquely from the dusdenojejunal Nexure
[Treitz angle), on the left side of the second
lumbar wertebra o the right lower quadrant,
anterior to the upper part of the right
sacroiliac joint.

The root is a bare ares continuous with the
left anterior pararenal space superiorly, and
thi right anterior pararenal space inferiory.

In its cowrse, it passes from left to right,
succeishvily in front of the horicontal part of
the dusdenum (when: the Superior
masenternic vessels enter the mesentery], the
abdominal aorta, the inferior vena cava, the
right ureter and the right psoas muscle.
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REVIEWING ANATOMY

portal vein (1), hepatic artery
{2} and commaon bile duct
[E]]
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REVIEWING ANATOMY

71 year-old bemabe patient with large ascites. Coronal [A), sagital (B) and aadal (C) reformatted CT images show small bowel mesentery
[SBM ) delineitied by peitosesl Buld

CT. WeC i to thee vaesoulasr sEnu
b i 1 of 1hicke

3. Imaging Findings/Procedure Details



Imaging Findings
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Pictorial review of primary small bowel mesentery pathology (such
as rotation abnormalities, vascular disorders, inflommation and
edematous conditions, trauma and tumors) as well as secondary
pothology (extension of inflammatory and neaplastic conditions).
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ANOMALIES

At 6 weeks gestation, the intestinal tract is a continuous and tubular structure that Is divided inte
the foregut (supplied by the celiac artery), midgut (supplied by the superior mesenteric artery =
SMA) and the hindgut (supplied mainly by the inferior mesenteric artery — IMA).

Intestinal malrotation can be broadly defined as any deviation from the normal 270¢
counterclockwise rotation of the midgut during embryologic development.

There are 3 subtypes of rotation anomalies: non-rotation, incomplete rotation and reversed
rotation |very rare).

Malrotation results not only in the malposition of the bowel, but also in the malfixation of the
miesentery. The normally broad mesenteric attachment is shortened to a narrow pedicle that
predisposes the patient to small bowel volvulus.

Internal hernia related to abnormal peritoneal fibrous bands (of Ladd) that attach to the right colon
Is another complication of malrotation seen in adults.
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Rotation Anomalies of the Midgut

Nonrotation

The midgut returns to the
peritoneal cavity after rotating
only 180% instead of the normal
I70@
2708, -
ed relationdhip beteeen Superio qerleric artery (arrow) and superior
The all estine is the w). Wobe the duodenajejunal Nexure on the right (*).

_ e s'“:“ ".!“:" ne is on [B). CT scan obiained through mdd abdomen shows characteristic appearance of small
right side of the abdomen and Bzl o right and colan on heft.
the colon on the left side. The
ileum erosses the midline from
the right to the left to enter the
cecum. The 5MA is on the right
side of the ShV.

Most commaon anomaly and
generally asymptomatic but :
increased risk for vohaulus. X B
{C.0 and E). Same patient, with another development warisnt - Pancreas divibum.

Common bile duct (CBD) {white arrow); Dorsal duct (Santarisi) (crange anrew]; Small
wardrl duct (Wiriang) (Bioe serow). CBD stone snd Bisocivbed obstructive cholangitii.
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Rotation Anomalies of the Midgut

Incomplete Rotation

Failure of the midgut loop to complete the final 902 of rotation.

The cecum lies just inferior to the pylorus of the stomach and is fixed to the posterior
abdominal wall by peritoneal bands passing over the duodenum,

Increased risk of duodenal obstruction due to these bands of valvulus of the intestine.

Reversed Rotation

Very rare

The midgut rotates in a clockwise rather than a counterclockwise direction.
The duodenum lies anterior and the transverse colon lies posterior to the SMA.
Increased risk of obstruction of the transverse colon.
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Internal Hernia

Paraduodenal Hernia

Maost common type of internal abdominal hernias; frequency - left side 3: 1 right side
Result from congenital abnormalities in mesenteric peritoneal fixation,
Frequently symptomatic; partial or complete obstruction of the small intestine [50%)

Develops through a peritoneal defect (the paradusdenal or Landrert fossa) situated at the
ducdensjejunal junction (confluent zone of the descending mesocolon, transverse
mesocolon, and 5BM) and extends behind the descending mesocolon and the left portion of
the transverse mesocolon,

IMY it is the most important landmark of the duodenojejunal junction.
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Left Paraduodenal Hernia

CT can demonstrate an
encapsulated bowel loop
that displaces the inferior
mesenteric vein
anteriorly, suggesting
that the trapped loop is
located behind the
descending mesocolon.

The trapped small-bowel
loops are dilated; if they
are strangulated, there is
congestion of the SBM.

the pancreatic haad (P) and stamach (5 in B). The dedcending metocolon (C) and stomach
are displaced Laterally.

Thee iderior mesamieric vein & a landmark for the inderior mesooolon, which 15 located at the
antarcenedial barder of thi encagsulated jrjunal laops.
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Right Paraduodenal Hernia

ht paradusdenal hernia (RPDH]

Involves the mesentericoparietal fossa of Waldeyer, located just behind the root of the SBM.
The SMA and SMVY run along the free edge of the right paraduodenal herr
Most frequent in nonrotation of the small intestine.

The SUPEFIOF Mesentenc
artery and right colic vein
are located at the
anterior-medial border of
the encapsulated small
bowel loops and are a
landmark for right POH.

). RPDH in 8 young man with sudden of ievere diff bdomminal puakn.
Contrast-enhanced CT scan thows a i ass of Muld-filled small bowel loops
¥} st af which were jejunal and prodenal ileal laops.

18], The encapiulated bomil loops hemisbed thecugh the Fodds of Waldeyer [wi.

o v just below
the tramsverse portios of the ducdenum. The SMA k& dinplaced anteriorly by the
entrapeed bowel ksops and there is : . 4 [igreen arnows)
ini the mesentery.
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Transmesenteric Hernia

Transmesenteric (across small bowel mesentery) and transmesocalic hernias account for 8% of all internal
herndas,

Mechanical small bowel obstruction (SB0) is a common complication of these hernias.

The bowel mesenteric defect itself is not visualized,

Clustering of small bowel loops in association with proximal small bowel dilatation, with a transition zone
to a normal or collapsed intestine.

Abnormalities of the mesenteric vessels: the mesenteric vascular pedicle is characteristically engorged,
stratehed, and crowded; convenging mesenteric vessels are lacated at the entrance of the hemial sac and
there is displacement of the main mesenteric trunk.

il year-old man with SBO dee to internal
CranEMaE i neTic hbrnia

Canbradt-enhanced CT scan thows
revultiphs dilated and Nusd-Nlled loogs of
sl Bowadd with air-Nuid el

arnows). There ane $trebched and
COMATIng Ve it the herndal orifice
[ arrows aggitic Nuld in the
right Bisc lessa and perihepatie (*).

5 intennal bermila causing
focal segmaentsl Hoharmis of
the hernlated small bowel loopd.
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Transmesenteric Hernia

Contrast-enhanced CT images depict s of a cloded-locp obstrug i 3 Cras masanleric hernia, ¢

several beak-ibaped S50 loops jorange aowi) and twisting of the metentenic vediiel - “whid 1ign® (white cinches
There is also svdence of strangulation: noa-enhange ol the thiciened wall of several bowel laops to whine
engorped FEETIC Wi VRS, Madanienic cpdomay hasmorthape, ascites (eliipsa)
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VASCULAR PATHOLOGY= arterial supply: Superior Mesenteric Artery (SMA)

The 5MA comes off of the ventral abdominal
aorta, opposite to the first lumbar vertebra,
and 1 to 3 cm distal to celiac axis.
Descends in front of the 3™ part of the
duodenum, where it enters the mesenbery.
In the reot of the mesentery it runs downward
and to the right, ending in the rght |

the end of the ileum, by anas
with a branch of the fleo-colic ar tiery.

Supplies the gut from the second part of the
duodenum to the distal third of the transverse
colon):

Pancreaticoduodenal arcade - inferior
pancreaticodusdenal artery

Entire small bowel through the arcades formed
by jejunal and ileal branches

The right and proximal 2 thirds of the
transverse colon - middle colic, right colic, and
fleacolic arteries,
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VASCULAR PATHOLOGY - v

The mesenteric venous blood is drained by the portal
werin, which is fermed by the confluence of splenic vain
and superior mesenteric vein (SMV).

The mesenteric veins run parallel to the comresponding
arteries.

The inferior mesenteric vein receives supply from the
left colic, sigrmoid and superior rectal veins. It joins the
sphenic vein before its confluence with the SV,

The 5MV receives the duodenal, pancreatic, right
gastroepiploic, jejunal, ileal, right colic, and middle colic
velns. The coronary velns [right and left gastric) drain
directly into the portal vein,

slide20.jpg

Vascular Pathology — MESENTERIC ISCHEMIA

Bowel injury during mesenteric ischemia is mediated by the injury of the tissue resulting from
interruption of blood flow and by reperfusion whichi causes increased vascular and epithelial
permeability with leakage of fluid into the bowel lumen, bacterial translocation and decreased
intestinal blood flow.

Ischemic Bowel Disease (IBD) can be acute or chronic and can range from reversible to transmural
infarction with necrosis, intestinal bleeding and perforation, abscess formation and peritonitis.

MDCT = Evaluation of suspected Mesenteric Ischemia: BOWEL WALL
MESENTERIC VESSELS
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ACUTE MESENTERIC ISCHEMIA

Arterial Occlusion

Embuoiism (50%): arrhythmias; valvular disease; myocardial infarction; cardiac aneurysm; aortic
atherosclerotic disease; iatrogenic

Theombesis (10%): atherosclerotic disease; vasculitis; fibromuscular displasia; trauma; dissection

Venous Thrombosis [10%): hypercoagulable states; sepsis; malignancy; portal

hypertension; compression; pregnancy; surgery and trauma

Mon-Occlusive Mesenteric Ischemia (25%): heart failure; cardiac bypass; sepsis;

systemic hypotension; burns; pancreatitis

Eocal Segmental Ischemia (extravascular) (5%): bowel obstruction; malignancy; surgery;

radiation; vessel injury
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ACUTE MESENTERIC ISCHEMIA — smA Occlusion

Hypodense filling defect of the arterial lumen

Decreased bowel wall attenwation (submucosal edema and inflammation) AR Hlling debect
or, less commaonly, increased due to submucosal hemorrhage g

Lack of bowel enhancement of increased, delayed and

persistent enhancement due to hyperemia (= good

prognosis)

Viery thin smail b [ wrll (arterial occlusions)

vs. circumferential bowel wall thickening [most

comman in venous occlusions)

Transmural infarction: Intramural gas = Prevmatasis
Intestin nteric mnd portal venous gies;
pneumnoperitoneum (perforation of an infarcted bowel segment]

Mesenteric fat stronding and oscites (more pronounced in wvenous occlusion)
Bawel dilatation with fluid filled bowel loops
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ACUTE MESENTERIC ISCHEMIA = sMV Thrombosis

vein enlargement

g (intramural edema or hemorrhage)
ubmucosal edema and inflammation)
v I enha with prolonged venous congestion,
usied by increased hydros . ure that precludes arterial
ety
lo ov Target sign (mural stratification caused by
submucosal edema)

Engorge
due to 5
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SV filling defect

MESENTERIC ISCHEMIA — Venous Thrombaosis

thecenboaks. Audal contrast enhanded CT
i onall Bowed hoaps with diffude
riing: [green armows ) and abeormal weall

The " Fallo Sy

A hypoatienubting venous Bling thi S plin-rssbenbenic confluent
and SMY (orange arrows In A and B, respectively], cossbitent with thrombosks,
T s enganpeenent i the omal thae e

Contrast-
enhanced CT of a

metatases due
o bl avarian

ma [* in B). These
g ihow
el
theombodl of

win [PV, There i
also theombosis
of left rensl vein
and partial
theomibosds of
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AORTIC OCCLUSION
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ACUTE MESENTERIC ISCHEMIA — Mesenteric Infarction

L :
diefect in tuperior matenteric arteny [arn
{ meeteribes

B}, and gas
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TRAUMA

5% of patients who suffered a blunt abdominal trauma have a mesenteric injury.

The most common lesions are mesenteric lacerations with or without hematomas.

The mesenteric side of the intesting s more prone to vascular tears, whereas the antimesentere
side is more prone to perforations.

Mesenteric injury should be suspected (in the appropriated clinical setting) in a patient with
reticulated incre attenuation of the mesenteric fat or a hematorna in the root of the SBM on
CT.

Other CT findings are mesenteric extravasation and hemoperitoneum, irregularity in mesenteric
vessels or abrupt stop of mesenteric vessels,

slide28.jpg

Mesenteric Traumatic Injury

Audal non-pnhasoed CT
images (& and C)
demonatrabe the presenis
of extonsive and
circunfenertial
ipontaneouly
heperderds pejanal wall
thickening (*]. This Anding
I8 eoemnpatible with a focal
intramural jejunal
mematoma. There i ako a
ninbiree himitors
(orange arrow) and
hemoperitonesm (white
Brrgw)

After administration of
oonkradgt material (B and
D the btenatama is
hypodenis.
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Mesenteric Traumatic Injury

ey § = [ Aoddall (& ard B) and coronal
T Yo P (C)CT images of & masdle-
- - ¢ g 'l aped man after & car acoident
Axial CT image demonstrates the presence of ext .
wall thickaning |* in A) dus to intramural P
Nuid [orange arrow) and extralumingl padet (hematoma *) dut 18
vatcular messnteric injury.

INFLAMMATION

rry” = regional increase in mesenteric fat density that is seen frequently at
abdominopelvic CT.

Eticlogies: = Mesenteric panniculitis (part of the spectrum of sclerosing mesenterit 5]

- Disorders that result in mesenteric edema, lymphedema, hemorrhage, and
infiltration with inflammatory or neoplastic cells.

Mesenteric panniculitis belongs to a continuum of idiopathic disorders of the mesentery and
peritoneum referred to as “sclerosing mesenteritis”

12 Mhese = 3 stages/subgroups
- Mesanteric panniculitis (chronic inflammation)
- Mesenteric lipodystrophy (fat necrosis)
etractile mesenteritis (fbrosis)
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Mesenteric Panniculitis

Chronic nonspecific inflammation involving the adipose
tissue of the bowel mesentery [+ jejunal mesentery).

May occur independently or in association with other
disorders [vascullitis, granulomatous and rheumatic
diseases, malignancles and pancreatitis).

CT shows 3 mass-like a of heterogeneoushy increased
fat atbenuation that may displace local bowel loops but
typically does not displace the surrounding mesenberic
vascular structures,

Some cases demonstrate a hyperattenuating stripe
(pseudocapsule) surrounding the mass.

Mesenteric lymph nodes are often seen within the

region of segmental mesenteric stranding and may be (A and B). Cheanic abdeminal pain in am eldarly woman.
enlarged, Contradt-enhanded CT thoad infiltration of the jejunal
meesentery, sef off by a pseudocapsule (armows). A
luster of slightly enlanged modes is present, some of

The “fat halo or ring sign, refers to the preservation of thatres weith Uhe “Fat rineg sign” [* in B,

normal fat density in the fatty tissue surrounding the
mesenteric vessels and nodes.
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Retractile Mesenteritis

Chronic and fulminant subgroup of sclerosing
mesenterits,

Presence of one or more irregular fibrotic soft-tissue
mesenteric masses with stellate appearance.

The mesenteric mass sometimes shows calcifications

and there may be encasement of the adjacent bowel
loops and vascular structures,

These imaging features overlap with those of Patient with chronis abdominal pain
carcinoid tumaors, desmoid tumors and peritoneal

- t - Coronal relormatied conmtrast -emhancsd
CArcinamatoses.

CTimape shows a partially calcified,
fibrogic mads jeirche) ot the root of tha
Jefunal mesentery. The pejanal

PETIC W ppear engorged
{arrow], and the wall of the aMected
porthan of jejurum i3 thickened
avess), probably dus to obs
witing and hyrphatecs dradning this
Bovwel Begmaent
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Mesenteric Adenitis

Primary mesenteric adenitis s most freguent in children who present with right lower quadrant
abdominal pain, fever and leucocytosis.

On CT, the only finding is a cluster (more than three) of right-sided lymph nodes (usually larger than
Smm) in the small bowel mesentery or anterior to the psoas muscle, without an identifiable
inflammatory condition,

Young womsn with acute abdaminal pain i the right kower guadrant and mild fever. Adal enhanced CT images show several
enlarged mesenteric ymph nodes. (drcles], in the sbsence of other detectable abnormalities.
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Mesenteric edema is caused by many conditions: heart failure, hypoalbuminemia, liver cirrhosis,
artery or venous thrombosis (portal and superior mesenteric vein, SMA) and vasculitic processes.

In the systemic cause for mesenteric edema, the fuld infiltrates the SBM, causing attenuation of
the mesenteric fat to increase diffusely. So, there is mesenteric haziness from the serosal surface
of the intestine to the root of SBM with loss of the sharp interfaces between mesenberic vessels
and fat.

Ascitic fluid and subcutaneous tissue edema could be associated.

T casis of hear failure with mesenton:
hazineis and acites.

In the second patient there i alse
substutinioud Hisue edéma
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MESENTERIC TUMORS AND TUMOR-LIKE LESIONS

Mesenteric masses arise either from a proliferation of the intrinsic cell lines (primary tumors) or
from metastatic invasion or from cellular proliferation in response to an infectious or
inflammatory process.

Primary tumors arising in the mesentery are rare. Their discovery is most often fortuitous or
occurs during evaluation of vague non-specific abdominal symptoms,

The wide diversity of different types of mesenteric masses is due to the multitude of cellular
lines that compose the mesenteric structures: peritoneal surfaces, connective tissue, fatty
tissue, lymphatic vessels, lymph nodes and blood vessels,

Secondary tumors are relatively frequent as the mesentery is a frequent route of spread for
malignant neoplasms through the peritoneal cavity and between the peritoneal spaces and the
retroperitoneunm.,
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Desmoid Tumor (Fibromatosis)

Benign proliferation of fibrous tissue
Rare: only 8% of desmoid tumors are
localized to the mesentery

Non-encapsulated
Histologically proven desmold tumor in 2 4% year-old man

with insidious abdominal pain and Bictory of fTarmalisl

. . sdencmatoul polypoill fyndrome. (A Snd B) Axisl éontrait-
Occurs spuradltally, but common in enhandced CT images of the lower sbdomen ibire & Soft-Hidwe

patients with Gardner Syndrome (who 33 In the masgntery (armow in A), The atfiesuation of the

have undergone abdominal surgery). mass i similar to that of the proas muscles. Thene afe central
sredd of lower aftenuation |® in B).

Soft-tissue mass with well-demarcated or
poorly defined borders and strands
radiating into the adjacent mesenteric fat.

Can infiltrate adjacent organs or grow into
the abdominal wall musculature — locally
aggressive.

lsoattenuating relative to muscle with

areas of low attenuation caused by Anciher case of 3 detmeid Uamor in (e meseniery, YOung man
necrosis ﬁﬂ Iarger Iesiuns]. without hiitody of Familial sdencmatoul polrpo: yidiome.
Theere Is a well defined soft tisue mass in the mesentery (arrow).
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Gastrointestinal Stromal Tumor (GIST)

Mast common mesenchymal nesplasms of the
gastrointestinal tract: occur from the esophagus
to the anus (stomach 70% > small bowel
20-30% » anorecturn 7%) and also occur
prirmarily in the omenturm, mesentery and
retroperitoneum (rare).

Ex| lon of KIT (CD117), a tyrosine kinase
growth factor receptor enables the distinction
from true leiomyamas, bei a §
schwannomas and nevrofibromas

) Sreall intositnal GIST im 2 &F-

Patients with newrofibrormatosis type 1 (NF1) r-old man with a palpable

have an ncréeased F'"."J'i['l:'nEE gf GISTS, abdominal mass and abdomingl
BN,
Unenhanced CT utan (&) thowd &
buge intrapeditoneal mads. The
mass b5 well chreumseribed,
multicbul sted o corlaing
Birpe areas of low sthenuation
after infr uE contrast
adeinistration [* in 8, Cand O}
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seinal GIST [orange arrows in A and ) with medentenic onigin and secondarily involvemaent of the imall intestine. The
of recent hemorrhage curved anow im A), mecrosis [green annows in © and 0] and oysfic change in these fumors results in
0L Mls ON CECRR-SaCtional imaging.
Thife &he sdjacnt metastats ons in the medestery [Ped armew im B)

The imaging appearamoe of mesenteric GIST: B indistinguithable from that of otfeer sarcomas that may anise in these locations.
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Sarcoma (Lipossarcoma)

el and sagittal CT ienages
septatioss, fibrous ttrands ans
The cranial porthen of the necplastic pro
dufinnd solt tisue

Hyitopathaological analyiid revesled a dediferentiated lipodiacoms

the mesentery of jejusum, is compesed of a relathvely well

Neuroendocrine Tumor _Carcinoid Tumor

Mast common primary tumaer in the small
boweel [+ ileumn)
Usually malignant

Typically small and usually not identifiable
on CT

Diagnosis based on typical appearance of
the metastatic mesenteric root hmph
nodes that appear as spiculated, often
centrally calcified masses in the mesentery
- local desmoplastic reaction, with
retraction of the mesentery, kinking of
adjacent small bowel and mural thickening.

carcinobd tu

spacul ated

codrgn and o
cabtifications [arow]

In this maenteric root
does nol represent the
iy tamor bt
mietaatathc lymph nodes.
Thie primary ks often small
and Fat been, & in this
cale.

enhancing mass at the root
of the mesentery with an
associated des

and fibrobic rea

dMerental dlagno

considerations are few and
uge both carcanaid and

Ptractle rrELen e
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Neuroendocrine Tumor _Carcinoid Tumor

sally ¢
ndl bo Srmadl carc
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Mast commen solid

malignant neoplasm -

affecting the mesentery: g | 3 contrast-enhanced
30%~50% of patiants with N r _' d CT shows a large,
nen-Hodgkin lymphoma 5 d

harbor disease in the

mesenteric lymph nodes

Multiple, rounded, mildly
enhancing homogeneous
masses that often encase
the mesenteric vassels

and produce the
“sandwich

sign  (differential
diagnosis with post-
transplantation
lymphoproliferative
disorder);

ot it ecclada

obulated, “cake-
elerogeneous
mass with low-
attenuation areas of
necrosis displacing small
bowel loops;
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Lymphoma

l-defined infiltration of the mesenteric fat that resembles the appearance of misty fat seen
in patients with mesenteric panniculitis (particularly seen after successful chemotherapy)

Bulky retroperitoneal adenopathy commonly accompanies the mesenteric

Mletenteric mass kesions condistent with hmphadenopathy in 3 patient with non-Modghin hmphoma.

Thetsrie are mistiphe, enlanped and round nodules [arrows in A snd B) of 1he mesenteric root and scaflened theoughout the peripheral
ounding mebentens weidel. Some of the nodes formed 8 conglomerate soft-tdiue mais with mildly and bomageneous
in C). The appearance of the lver and spleen was nomal.
nation and flow cytometry findings allowed us to confirm a diagnosis of Tolligular lymphama.
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Extramedulary Plasmocytoma

) | # Coronal reformatted
Only 3% of plasma cell tumors : - iemapes [ and B) show a

originate outside the bone marrow z -~y ritliithnly Boibin il

= iy o TR I St teiue bedin
tramedullary plasmacytoma =

(EMIPs), R

g Cleivigl
the panonead

The majority develop in the soft — demor BTN

tissue of the head and neck and of NS [arvow]. Theere
aheo i v aion of

only 10% of EMPs develop in the ; T g ‘ cetlataral
gastrointestinal tract (+ stomach),

mondclonal plasmocytic
imfiltration and afterwards
Fystemic mysloma wik
enchadied.
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Castleman

Castlerman disease or angiofollioular yrmph node

hyperplasia, is a rare, generally benign disease
characterived by atypical proliferation of
Iymiphoytes.

Maost often found in the mediastinum (6

neck (10-15%); abdomen and pels {10-15%).

Most commonly manifests as a localized mass or

Wyrmiphadenopathy)
Smaller tumaors (<5 cm) display homogeneous
contrast enhancement; langer turmors (>5 em)
show heterogeneous enhanctment correlated
with central necrosts and degenerathon.
Striking contrast enhancement of enlarged
nodal masses at CT represents the only
suggestive feature of this entity,

Can lay a warigty of calcification patternns:
punciate, coarse and peripheral.

Increased risk of lymphoma

amced CT Image demonstrating a well-defined
madd with punctate calclications (armow in A)

Aler Infravenous confrast adminlsiration there was ilight
Blaropenous enhancement (low atheruation central area) (anrow
1] 1]

Thene were two other small rounded nodules, adjacent to the
previous mass deseribed (cursed arrows in C and D)

Mesenteric Cyst

Generic descriptive term for cystic mass arising in mesentery or omentum.
May refer to cystic lymphangioma unless otherwise specified.

CT appearance is that of a circumscribed cystic mass in mesentery or retroperitoneum with variable

density and non-enhancing content.

‘Water-density (near 0 HUJ, chlous (< -20 HU), rarely hemomrhagic.
+ fine calcifications along cyst wall, with or without septa.

should be differentiated from loculated ascites, gastrointestinal duplication cysts, pancreatic
peeudocyst, oystic pancreatic tumor and peritoneal inclusi

of revultipd §

CT shewws @ netarwaber-dersity n

thir meserieny (whibe arrow in A) without

£ enharamen (B and C], that correspand to a hrmphoepahslial oyt
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Acessory spleen

One or more small splenic masses may develop in one of the peritoneal folds early in fietal life.

An accessory spleen is present in about 10% of individuals, commaonly situated near the hilum of
the spleen or adjacent to the tail of the pancreas.

A J.5om well-defined round mads (orange arrows) was incidentally dcovensd in @ 35 year-old man. Its aflesuation i3 idengical 1o that of
e, Bsoyth before (A) and after ads abion of contrast medium (B - arterial phase; C - portal phase; D~ late phade].
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Malignant Peritoneal Mesothelioma

Rare neoplasm with a rapidly fatal course. Half of the cases are related to asbestos exposure

Solid, enhancing soft-tissue mass within the mesentery, omenturn, of peritoneum; infiltrating m
multiple small nodules.

3 typais: . ‘dry-p;uin[ul" typ: multiple small peritonsal ma ¢ or 3 single dominant mass, Litthe
or no ascites is identified

- “wet” type: ascites associated with widespread small nodules and plaques, without a
dominant solid mas

- combination of these dinical subtypes, in which patients may present with pain and
ascites
It has a tendency to spread along serosal surfaces and for direct invasion of both solid and hollow intra-
abdominal organs [+ colon and lver).

enhanced CT scan

malignan peritoneal mesothelioma
In a T3-year-cld man,

Theer i & domingel madds in the
fight abdomingl guadrants snd
other maltiple small peritoneal,




slide49.jpg

Secondary Involvement : Infectious and
Inflammatory, Neoplastic and Tumor-Like lesions

The pathologic conditions that may secondarily affect the peritoneum and peritoneal cavity, the
mesenteries and omentum, can be categorized into three broad groups: metastatic neoplasms,
infectious and inflammatory lesions, and miscellaneous tumeors and tumorlike lesions.

The root of the mesentery is a connecting way betwaen several intraperitoneal compartments
and the retroperitoneum, namely lesser sac, supramesocolic compartment, both inframesocolic
compartments and inferior retroperitoneum.

There are different ways of involvement:
Direct extension

Extension along ligaments and peritoneal folds
MNeural plexus extension

Lymphatic vessel extension.

Closely related to retroperitoneal pathology because there is not a clear limit between the
retroperitoneum and the mesentery.
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Mesenteric Metastases

Metastases from carcinomas of the colon
ovarian, breast, lung and melanoma can
spread to mesenteric lymph nodes.

The most common malignant process in
the peritoneal cavity.

However, the degree of nodal
enlargement seen in mesenteric
metastatic disease is less pronounced
than that seen in mesenteric lymphoma.

Mbatastatic mielasoma in a S5-year-chd man, Al post-contrast €T
Image demondtrates several enhancing masses in the srmall bowel
The distribution of involved nodes is mesentery (amows] that represented mesentens mplants of
i ] T mielanoma
“’""’“"’F"‘"‘_"" more localized in The small irtesting and its mesentery are the mest common site of
metastatic disease, gadtrointesing Metidtiied M melindimi.
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Carcinomatosis

hetastatic tumoral seeding of peritoneal ; c
surface, peritoneal Hgaments, omentum, e | TPopmarcid
and mesentery. J : 1
Primary intrape Flﬁnta as= . \ ] enlargement and
mast commanly from gastroinbest A 3 i —
[stomach and colon) and ovarian ,
malignancies.
i . image of the mid-
Can occur as: albvclomrasn Shorert

- et endive and
Peritoneal deposits: Multiple nodules or diffus i
plagues on peritoneal surface (+ pouch of 'y ::I’::T:;':h“
Douglas, Morrison pouch and right 4 . |n;i|.‘;= arrows) =

subphrenic space). ; ; N S | stellaze
SPOEAFENcE
Ormental cak

Omental cake; Large conglomerate soft sy

tissue mass on peritoneum/omentum. ! . also pe
[green arnows).

Mesenteric infilbration: Infiltration of
mesenteric leaves with thickening: may
Eive “sunburst™ appearance.
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Peritoneal Lymphomatosis

Peritoneal lyrmphomatosis refers to multiple intra-abdominal organ infiltration or disseminated
peritoneal lymphoma,

Lymphoma can occur at any site in the body, but diffuse and extensive involvement of the
peritoneal cavity and presentation as peritoneal carcinomatosis is very rare.

On CT scan, patterns of tumor involvement of mesentery, omentum and peritoneum are
indistinguishable from those seen in peritoneal carcinomatosis or tubercubous peritonitis.

Pertoneal lymphomatosis in a 71-pear-old man with
yningl pads and disbenthan fof 15 davi
CT scam thows sscites and Innumerable seeding nodules In
eum, omentum and mesentery forange armows In

Miultiphs enlarped laph node

seen in the retroperitoneal

There i also extensive and diffisse solt-tssss infltration o
el EREEETERE 14,

The wall of the rectum was very thickened due to
irvolvement by Ehe neoplatm [ in DL
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Tuberculosis

Lymphadenopathy (+ mesenteric, omental and
peripancreatic nodes) is the most common
manifestation of abdominal tuberculosis.

The nodes are usually large and multiple and
most commaonty demonstrate peripheral
enhancemaent with central areas of low
attenuation at contrast-enhanced CT.

Tuberoulous
Lymphadenits &n a 35
Yidr-0ld wormen with

coanbragt
riaitiph,

b ceniral bow-

o s 1o
CATPOUS Mo, 3nd
peripheral im
anFIRETEnT (2T ows).
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Acute Pancreatitis

In severe pancreatitis, glandular mflammation and necrosis results in the release of pancreatic entymes
and autodigestionof the gland and peripancreatic fat. Consequently, there are usually large amounts of
free abdominal fluid and collections.

Fluid in pancreatitis extends inferiorly through the root of the mesentery and transverse mesocolon
(the SBM is continuous with the transverse mesocolon at the inferior portion of the pancreas). For the
pathway of pancreatic fluld via the transverse mesocolon, there are lateral limits of the hepatic flexure
on the right side and the splenic lexure on the left side. For the pathway of pancreatic fluld via the
SBM, thene i3 an inferior limit - Heoot gion. Mhe flwid can acoe dirgcthy the left anterior pararenal

plicatied pancreatits in
a 62 year-obd man, cauied by
biliary sto im Bl
Coronal-reformatied CT
ate rraltiphe M

[arrows in & and ).
There i & drainage catheter
inside it
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4, Conclusion

Acute Pancreatitis

Mecno-Femorr aghc
pan reatibs.
nhanoid CT

Sarcoidosis

The liver, spleen and ymph nodes are
the most commionly involved sites in
the abdominal compartment.

Imaging findings usually consist of
either homogeneous organomegaly
or nodular infiltration,

although much rarer than hilar
adenopathy, can ocour,

Imaging findings in these nodes are
usually nenspecific, and
differentiation from metastatic
carcinoma or malignant lymphoma
may be difficult.

generally minirma d vl Con L ai-enha CT 5éa f planaenagaly with multisle well-
ate in the course of disease nodules wcattered diffusely throughout the spleen.
yevs lymphadenopathy of warious nodes,
Ty Fool and ponal mis
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5. References

CONCLUSIONS

A thorough understanding of peritoneal anatomy, specifically the SBM and its
communications with other intraperitoneal spaces and retroperitoneum, results in a
more accurate radiological interpretation of CT images.

For radiologists, is important to understand not only the anatomy of the root of the
mesentery and the small bowel mesentery itself, but also to know the many
pathological conditions by which it could be affected.
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LEARNING OBJECTIVES

To describe the normal anatomy of the small bowel mesentery (SBM)
using schematic illustrations with corresponding CT images.

To provide an overview of the pathologic processes that may affect the
SBM, either primary or secondary, based on our case database and explain
the CT manifestations of those various conditions.

To discuss the differential diagnosis of lesions involving the mesentery in
the acute and chronic settings.

LEARNING OBIJECTIVES

To describe the normal anatomy of the small bowel mesentery (SBM) using
schematic illustrations with corresponding CT images.

To provide an overview of the pathological conditions that may affect the SBM,
either primary or secondary, based on the case database from our department and
to explain the CT manifestations of those conditions.

To discuss the differential diagnosis of lesions involving the mesentery in the acute
and chronic settings.
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BACKGROUND

The root of the small bowel mesentery is located deep in the abdomen, where
peritoneal and retroperitoneal pathological conditions may overlap.

It is closely related to other intraperitoneal spaces (supra and inframesocolic) and
the retroperitoneum. As such it is a common route of spread of patological
conditions, namely infections and neoplastic processes.

REVIEWING ANATOMY

Potential space in abdomen between visceral and parietal peritoneum, usually containing only a small amount of
peritoneal Nuid {for lubrication).

Divided in greater sac and lesser sac [omental bursa) that communicates with greater sac via epiplolc foramen [of
Winglow).

The peritoneurm 5 8 serous membrane that consists of twa layers which are continuous with each other. One
parietal, attached to the posterior abdominal wall and one visceral, ining the external surface of viscera.

The parietal peritonewm has reflections or folds. that fix intraperiteneal argans to the posterior abdominal wall,
forming the anterior limits of the retroperitoneum. The mesenteric root corresponds to the attachment of one of
these folds,
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REVIEWING ANATOMY

The small bowesl mesenteny is a double laywer of paritonaum
5 the small bowel and connects it to abdomiénal

It ks cavered on both sides by mesothelium and has a core of
loose connictive tissue containing fat, ymph nodes, blood
esdels jejunal and ileal branches of the superior mesanteric
saks), and nerves passing to and from jejunum and lleum
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REVIEWING ANATOMY

The root of small bowel mesenter
conmection of this mesentery with the
posterior abdominal wall

Measures about 15 cmin length and extends
obliquely from the dusdenajejunal lexure
(Treitz angle), on the left side of the second
|lumbar wertebra to the right lower quadrant,
anterior to the upper part of the right
sacroilise joint.

The root is & bare area continuous with the
left anterior pararenal space superiorly, and
the right anterior pararenal space inferiarly.

I its cowrse, it passes from left to right,
SUCTE L y in front of the horizontal part of
the dusdenum [wharne the Supenior
masenternic vessels enter the mesentery], the
abdominal aorta, the inferior vena cava, the
right ureter and the right psoas musche.
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REVIEWING ANATOMY

portal vein epatic artery
and comemon bile duct
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REVIEWING ANATOMY
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IMAGING FINDINGS

Pictorial review of primary srmall bowel mesentery pathology (such
as rotation abnormalities, vascular disorders, inflommation and
edematous conditions, trauma and tumors) os well as secondary

pathology (extension of inflammatory and neaplastic conditions).
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ANOMALIES

At 6 weeks gestation, the intestinal tract is a continuous and tubular structure that is divided into
the foregut (supplied by the celiac artery), midgut (supplied by the superior mesenteric artery =
SMA) and the hindgut (supplied mainly by the inferior mesenteric artery — IMA).

Intestinal malrotation can be broadly defined as any deviation from the normal 270*
counterclockwise rotation of the midgut during embryologic development.

There are 3 subtypes of rotation anomalies: non-rotation, incomplete rotation and reversed
rotation (very rare).

Malrotation results not only in the malposition of the bowel, but also in the malfiation of the
mesentery. The normally broad mesenteric attachment is shortened to a narrow pedicle that
predisposes the patient to small bowel volvulus.

Internal hernia related to abnormal peritoneal fibrous bands (of Ladd) that attach to the right colen
is another complication of malrotation seen in adults
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Rotation Anomalies of the Midgut

Nonrotation

The midgut returns to the
peritoneal cavity after rotating
only 180% instead of the normal
2708,

The small intestine is on the MEsEsEnbenic vein |E'-j|. Mobe the duodenajejunal fi
2 [B). CT szan obtained through mid abdomen shows characteristic appaarancs of small
right side af the abdomen and becravedl o right and colian on left.
the colon on the left side, The
ileurmn crosses the midline from
the right to the left to enter the
cecum. The 5MA is on the right
side of the SMV.

Most common anomaly and
generally asymptomatic but ;
increased risk for vohaulus. R 2
{C 0 and E). Samse patient, with another development warksnt - Pancreas divitum.

Comamon bile dusct (CBD] (white arrow]; Dorsal dsct (Santoriad] (crange anrew]; Small
wendral duct [Wiriang) (Bioe serow). CBD stone snd Bisacivbed obstructive cholangitii.
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Rotation Anomalies of the Midgut

Incomplete Rotation

Failure of the midgut loop to complete the final 0% of rotation.

The cecum lies just inferior to the pylorus of the stomach and is fixed to the posterior
abdominal wall by peritoneal bands passing over the dupdenum,

Increased risk of duodenal obstruction due to these bands or volvulus of the intestine.

Reversed Rotation

Very rare

The midgut rotates in a clockwise rather than a counterclockwise direction.
The duodenum lies anterior and the transverse colon lies posterior to the SMA.
Increased risk of obstruction of the transverse colon.
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Internal Hernia

Paraduodenal Hernia

Maost common type of internal abdominal hernias; frequency - left side 3: 1 right side
Result from congenital abnormalities in mesenteric peritoneal fixation,
Frequently symptomatic; partial or complete obstruction of the small intestine [50%)

Develops through a peritoneal defect (the paradusdenal or Landrert fossa) situated at the
ducdensjejunal junction (confluent zone of the descending mesocolon, transverse
mesocolon, and 5BM) and extends behind the descending mesocolon and the left portion of
the transverse mesocolon,

IMY it is the most important landmark of the duodenojejunal junction.
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Left Paraduodenal Hernia

T can demenstrate an
encapsulated bowel loop
that displaces the inferior
mesenteric vein
anteriorly, suggesting
that the trapped loop is
located behind the
descending mesocolon.

The trapped small-bowel
loops are dilated; if they
are strangulated, there is
congestion of the SBM.

LPOH in & S0-year-old man with acute, intermiftent eplgastnc pain. Contrast-enhanced CT
scan of the upper abdomen shows 3 sag-like mas of dilated jejunal loops (cirgle) Bepwean
the pancreatic head (P} and stamach (5 in B). The descending metocoion (C) and stomach
are displaced Laterally.

The inderior mesenderic vein & a landmark for the isferior mesooolon, which & located at the
antaroemedial border of the encagsulated jejunal loops.
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Right Paraduodenal Hernia

ht paradusdenal hernia (RPDH]

Involves the mesentericoparietal fossa of Waldeyer, located just behind the root of the SBM.
The SMA and SMVY run along the free edge of the right paraduodenal herr
Most frequent in nonrotation of the small intestine.

The SUPEFIOF Mesentenc
artery and right colic vein
are located at the
anterior-medial border of
the encapsulated small
bowel loops and are a
landmark for right POH.

). RPDH in 8 young man with sudden of ievere diff bdomminal puakn.
Contrast-enhanced CT scan thows a i ass of Muld-filled small bowel loops
¥} st af which were jejunal and prodenal ileal laops.

18], The encapiulated bomil loops hemisbed thecugh the Fodds of Waldeyer [wi.

o v just below
the tramsverse portios of the ducdenum. The SMA k& dinplaced anteriorly by the
entrapeed bowel ksops and there is : . 4 [igreen arnows)
ini the mesentery.
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Transmesenteric Hernia

Transmesenteric (across small bowel mesentery] and transmesocalic hernias account for B% of all internal
herndas,

Mechanical small bowel obstruction (SB0) is a common complication of these hernias.

The bowel mesenteric defect itself is not visualized.

Clustering of small bowel loops in association with proximal small bowel dilatation, with a transition zone
to a normal or collapsed intestine,

Abnormalities of the mesenteric vessels: the mesenteric vascular pedicle is characteristically engorged,
stretched, and crowded; convenging mesenteric vessels are located at the entrance of the hernial sac and
there is displacement of the main mesenteric trunk.

i year-old man with SB0 dee to internal
tranEmEEeaTic ernia

Contrast-enhanosd CT scan thows
multiphs dilated and Nud-Mlled loogs of
srmall Boswal with air-Nuld levels [orangs
arngwi). There e strebched and
COMETEIng ves the herndal orifice
[green armows asgitic fuid in the
right Bac fhedda Snd perthepatie ().

As shown, this internal bermnia causing
SBO b focal segmental Bohemis of
the herniated small bowel loopd.
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Transmesenteric Hernia

..u'-.wal ht:al- sl'-d:-:d 0 lum: nr.:rlgl: mmlland bwidting of the rrnumlﬁ-ru-'luls whlrlllnr-' 1\'.rh|lt'- ki)
There s also sddence latize: Aof-enhande ol the thiciened wall of several bowel laops to whine
engorped FEETIC Wi VRS, Madanienic cpdomay hasmorthape, ascites (eliipsa)
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VASCULAR PATHOLOGY- F y: Superior Mesenteric Artery [SMA)

The 5MA comes off of the ventral abdominal
aorta, opposite to the first lumbar vertebra,
and 1 to 3 cm distal to celiac axis.

Descends in front of the 3" part of the
duodenum, where it enters the mesentery.

In the roeot of the mesentery it runs downward
and to the rlhhl urll:llrlg in the rght i

mear the e e, by anastome

with a branch of 1h|: fleo-colic artery.

Supplies the gut from the second part of the
duodenum to the distal third of the transverse
colon):

Pancreaticodwodenal arcade - inferior
pancreaticoducdenal artery

Entire small bowel through the arcades formed
by jejunal and ileal branches

The right and proximal 2 thirds of the
transverse colon - middle colic, right colic, and
fleacolic arteries,
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VASCULAR PATHOLOGY - v

The mesenteric venous blood is drained by the portal
werin, which is fermed by the confluence of splenic vain
and superior mesenteric vein (SMV).

The mesenteric veins run parallel to the comresponding
arteries.

The inferior mesenteric vein receives supply from the
left colic, sigrmoid and superior rectal veins. It joins the
sphenic vein before its confluence with the SV,

The 5MV receives the duodenal, pancreatic, right
gastroepiploic, jejunal, ileal, right colic, and middle colic
velns. The coronary velns [right and left gastric) drain
directly into the portal vein,
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Vascular Pathology — MESENTERIC ISCHEMIA

Bowel injury during mesenteric ischemia is mediated by the injury of the tissue resulting from
interruption of blood flow and by reperfusion which causes increased vascular and epithelial
permeability with leakage of fluid into the bowel lumen, bacterial translecation and decreased
intestinal blood flow.

Ischemic Bowel Disease (IBD) can be acute or chronic and can range from reversible to transmural
infarction with necrosis, intestinal bleeding and perforation, abscess formation and peritonitis.

MDCT - Evaluation of suspected Mesenteric Ischemia: BOWEL WALL
MESENTERIC VESSELS
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ACUTE MESENTERIC ISCHEMIA

Arterial Occlusion

Embuoiism (50%): arrhythmias; valvular disease; myocardial infarction; cardiac aneurysm; aortic
atherosclerotic disease; iatrogenic

Theombesis (10%): atherosclerotic disease; vasculitis; fibromuscular displasia; trauma; dissection

Venous Thrombosis [10%): hypercoagulable states; sepsis; malignancy; portal

hypertension; compression; pregnancy; surgery and trauma

Mon-Occlusive Mesenteric Ischemia (25%): heart failure; cardiac bypass; sepsis;

systemic hypotension; burns; pancreatitis

Eocal Segmental Ischemia (extravascular) (5%): bowel obstruction; malignancy; surgery;

radiation; vessel injury
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ACUTE MESENTERIC ISCHEMIA — smA Occlusion

Hypodense filling defect of the arterial lumen

Decreased bowel wall attenwation (submucosal edema and inflammation) SRAA Hlling difect
or, less commaonly, increased due to submucosal hemorrhage -

La f bowel enhancement orf increased, delayed and

persistent enhancement due to hyperemia (= good

prognosis)

Viery thin smail b wall [arterial occlusions)

vi. circumferential bowel wall thickening [most

comman in venous occlusions)

Transmural infarction: Intramural gas = Prevmatosis
Intestinalis; mesenteric and portal venous gas;
pneumnoperitoneum (perforation of an infarcted bowel segment])

Mesenteric fat stronding and ascites (more pronounced in wenous occlusion)
ilatation with fluid filled bowe loops
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ACUTE MESENTERIC ISCHEMIA = sMV Thrombosis

defect +/- vein enlargement

kening (intramural edema or hemorrhage)
wation (submucosal edema and inflammation)
1 L el W nhancement with prolonged venous congestion,
caused by increased hydrostatic ure that precludes arterial
supphy.
Halo or Target sign (mural stratification caused by
submucosal edema)

SV filling defect

Engorg : veins of mes
due to sta

Vieaais & EDERE IR AUl
Transmural infarction: Intramural gas — Pr
i mesenteric and p nous -ﬂi
A3

eurn |perfaration of an infarcted bowel segment)

Mesenteric fat stranding and tes
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MESENTERIC ISCHEMIA — Venous Thrombosis

Contrast-
enhanced CT of a

metastases due
1o b befy ovarian
eyttadenotarcing
ma |* in B). These
e thow
ol
thrombosi of

nd portal
shn [PV, Theere (4
CT findings of mesemeric venous thrombogis, Asial contrast enhanced CT i i ¥ | also thromnbosis
imiged demondtribe several dilated omall Bowel hoops with diffuse af beft renad vein
umniferential beovsel wall Ehickening (green armows ) and absormal wall . and partial
enhancement. a y theoenbogis of
The “halda sign™ (white * in D) is slso present . i f irderion wera
A hypoatienudting venoud Fling en in the Splene-metentens confluent 4 . L=
and SN {orange anmows in A and B, respect
niE SNgangeeBant in The o
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AORTIC OCCLUSION
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ACUTE MESENTERIC ISCHEMIA — Mesenteric Infarction
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TRAUMA

5% of patients who suffered a blunt abdominal trauma have a mesenteric injury.

The most common lesions are mesenteric lacerations with or without hematomas.

The mesenteric side of the intesting s more prone to vascular tears, whereas the antimesentere
side is more prone to perforations.

Mesenteric injury should be suspected (in the appropriated clinical setting) in a patient with
reticulated incre attenuation of the mesenteric fat or a hematorna in the root of the SBM on
CT.

Other CT findings are mesenteric extravasation and hemoperitoneum, irregularity in mesenteric
vessels or abrupt stop of mesenteric vessels,
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Mesenteric Traumatic Injury

Audal non-anhanged CT
images (& and C]
ate the prasence

cirounbenential
ipontaneouthy
hyperdars jejanal wall
thickening (*]. This nding
I8 cxenpatible with a focsl
Ingramural fejunal
hematoma, There ks ako a
mrbenbiric hematoms
[orampe arrow) and
hemoperitonesm (white
BrTEw)

After administration of
contrast material (B and
D) thet Bebmnatama &
hypodense.




slide29.jpg

Mesenteric Traumatic Injury

ey § = [ Aoddall (& ard B) and coronal
T Yo P (C)CT images of & masdle-
- - ¢ g 'l aped man after & car acoident
Axial CT image demonstrates the presence of ext .
wall thickaning |* in A) dus to intramural P
Nuid [orange arrow) and extralumingl padet (hematoma *) dut 18
vatcular messnteric injury.
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INFLAMMATION

ey = regional increase in mesenteric fat density that is seen frequently at
abdominopelvic CT.

Eticlogies: - Mezenteric pannicilitis (part of the spectrum of sclarosing mesenteritis)

- Disorders that result in mesenteric edema, lymphedema, hemorrhage, and
infiltration with inflammatory or neoplastic cells.

Mesenteric panniculitis belongs to a continuum of idiopathic disorders of the mesentery and
peritoneum referred to as “sclerosing mesenteritis”

Sclerosing Mesenteritis = 3 stages/subgroups
= Mesanteric panniculitis (chronic inflammation)
- Mesenteric lipodystrophy (fat necrosis)

acti senteritis (fibrosis)
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Mesenteric Panniculitis

Chronic nonspecific inflammation involving the adipose
tissue of the bowel mesentery [+ jejunal mesentery).

May occur independently or in association with other
disorders [vascullitis, granulomatous and rheumatic
diseases, malignancles and pancreatitis).

CT shows 3 mass-like a of heterogeneoushy increased
fat atbenuation that may displace local bowel loops but
typically does not displace the surrounding mesenberic
vascular structures,

Some cases demonstrate a hyperattenuating stripe
(pseudocapsule) surrounding the mass.

Mesenteric lymph nodes are often seen within the

region of segmental mesenteric stranding and may be (A and B). Cheanic abdeminal pain in am eldarly woman.
enlarged, Contradt-enhanded CT thoad infiltration of the jejunal
meesentery, sef off by a pseudocapsule (armows). A
luster of slightly enlanged modes is present, some of

The “fat halo or ring sign, refers to the preservation of thatres weith Uhe “Fat rineg sign” [* in B,

normal fat density in the fatty tissue surrounding the
mesenteric vessels and nodes.
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Retractile Mesenteritis

Chronic and fulminant subgroup of sclerosing
mesenterits.

Presence of one or more irregular fibrotic soft-tissue
mesenteric masses with stellate appearance.

The mesenteric mass sometimes shows calcifications
and there may be encasement of the adjacent bowel
loops and vascular structures,

These imaging features overlap with those of Patient with ¢hronie abdominl pain
carcinoid tumaors, desmoid tumors and peritoneal

. taci Coronal reformatbed contrast-emhanosd
Carcinomatoses.

CT imnage shows a partially calcified,
fibrogic mads fcirche) ot the root of the
Jejanal mesent Foe jefpanal
ppear engonped

e, snd the wall of the aMected
porton of jejurum is thickened (turved
aroears), probably due to obstruction of
wiHing and lymphathcs drassing this
bowel segment
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Mesenteric Adenitis

Primary mesenteric adenitis s most freguent in children who present with right lower quadrant
abdominal pain, fever and leucocytosis.

On CT, the only finding is a cluster (more than three) of right-sided lymph nodes (usually larger than
Smm) in the small bowel mesentery or anterior to the psoas muscle, without an identifiable
inflammatory condition,

Young womsn with acute abdaminal pain i the right kower guadrant and mild fever. Adal enhanced CT images show several
enlarged mesenteric ymph nodes. (drcles], in the sbsence of other detectable abnormalities.
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Mesenteric edema is caused by many conditions: heart failure, hypoalbuminemia, liver cirrhosis,
artery or venous thrombosis (portal and superior mesenteric vein, 5SMA) and vasculitic processes.

In the systemic cause for mesenteric edema, the fuld infiltrates the SBM, causing attenuation of
the mesenteric fat to increase diffusely. 5o, there is mesenteric haziness from the serosal surface
of the intestine to the root of SBM with loss of the sharp interfaces between mesenteric vessels
and fat.

Ascitic fluid and subcutaneous tissue edema could be associated.

Tae eagis of Bear fallure with mesenten:
haziness and sicited.

In the second patient there i also
substutineous tssue edema




slide35.jpg

MESENTERIC TUMORS AND TUMOR-LIKE LESIONS

Mesenteric masses arise either from a proliferation of the intrinsic cell lines (primary tumors) or
from metastatic invasion or from cellular proliferation in response to an infectious or
inflammatory process.

Primary tumors arising in the mesentery are rare. Their discovery is most often fortuitous or
occurs during evaluation of vague non-specific abdominal symptoms,

The wide diversity of different types of mesenteric masses is due to the multitude of cellular
lines that compose the mesenteric structures: peritoneal surfaces, connective tissue, fatty
tissue, lymphatic vessels, lymph nodes and blood vessels,

Secondary tumors are relatively frequent as the mesentery is a frequent route of spread for
malignant neoplasms through the peritoneal cavity and between the peritoneal spaces and the
retroperitoneunm.,
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Desmoid Tumor (Fibromatosis)

Benign proliferation of fibrous tissue
Rare: only 8% of desmoid tumaors are
localized to the mesentery

Mon-encapsulated
s Histologically proven desmold tumor in 2 45 year-old man

all padn and history of famdlial

. . yridroene. (A and B) Axisl contrast-
Occurs sporadically, but common in enhanded CT imaged o lowrer ahdomen thow & Lot Hidee

patients with Gardner S'.-ndmn‘u!- "whil' mass in the mesentery (armow in A), The atiesuation of the

have undergone abdominal surgery). 53 k5 similar to that of the proas masches. Thens ane central
sredd of lower aftenuation |* in B).

Soft-tissue mass with well-demarcated or

poorly defined borders and strands

radiating into the adjacent mesenteric fat.

Can infiltrate adjacent organs or grow into

the abdominal wall musculature — locally

aggressive.

lsoattenuating relative to muscle with

areas of low attenuation caused by Anciher case of 3 desmeid Uamor in (ke meseniery, Young man

ne:msisﬁn Iarger Iesiuns]. without history of familial sdencmatous polypo: droemie.
Theere |5 @ well defined solt tiesue mass in the mesenteny (armow).
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Gastrointestinal Stromal Tumor (GIST)

Mast common mesenchymal nesplasms of the
gastrointestinal tract: occur from the esophagus
to the anus (stomach 70% > small bowel
20-30% » anorecturn 7%) and also occur
prirmarily in the omenturm, mesentery and
retroperitoneum (rare).

Ex| lon of KIT (CD117), a tyrosine kinase
growth factor receptor enables the distinction
from true leiomyamas, bei a §
schwannomas and nevrofibromas

) Sreall intositnal GIST im 2 &F-

Patients with newrofibrormatosis type 1 (NF1) r-old man with a palpable

have an ncréeased F'"."J'i['l:'nEE gf GISTS, abdominal mass and abdomingl
BN,
Unenhanced CT utan (&) thowd &
buge intrapeditoneal mads. The
mass b5 well chreumseribed,
multicbul sted o corlaing
Birpe areas of low sthenuation
after infr uE contrast
adeinistration [* in 8, Cand O}

seingl GEST [orange arrews in A and E) with metentenic ongin and secondarily invobsamen

of recent hemorrhage [oerved armow in AL, mecrasts (green arrows in € and 0] and oyific change i these fumors results in
the appearance of 3 comphex or heliToapEnEous Mads On ok thonal imaging.
Thare ane adjscent metastatic besions in the masenteny |red o i 6]

The imaging appearamce of mesenterkc GI5Ts & indistingutihable from that of other sarcomas that may arke In these loc
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Sarcoma (Lipossarcoma)

el and sagittal CT ienages
septatioss, fibrous ttrands ans
The cranial porthen of the necplastic pro
dufinnd solt tisue

Hyitopathaological analyiid revesled a dediferentiated lipodiacoms

the mesentery of jejusum, is compesed of a relathvely well

Neuroendocrine Tumor _Carcinoid Tumor

Maost common primary tumor in the small
bowel {4+ ilewm)

Usually malignant

Typically small and usually not identifiable
on CT

Diagnosis based on typical appearance of
the metastatic mesenteric root ymph
nodes that appear as spiculated, often
centrally calcified masses in the mesentery
- local desmoplastic reaction, with
retraction of the mesentery, kinking of
adjacent small bowel and mural thickening.

il nesn-oondrast-

carcinokd fu
spaculated m
coMDE and

does not represent the
iy turmor bt
mietastatic hmph no

Thee primary is often small
and ot L, 3 in this
cale.

[BL Coranal contr
enhanced imag

enhancing mass af the root
of the masentery with an
associated des

and fibrobic rea

rabractibe st an it
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Neuroendocrine Tumor _Carcinoid Tumor

Maost common solid
malignant neoplasm
affecting the mesentery:
30%—50% of patients with
non-Hodgkin lymphoma
harbor disease in the
mesenteric lymph nodes

Multiple, rounded, mildly
enhancing homogeneous
masses that often encase
the mesenteric vassels
and produce the
“sandwich

sign  (differential

diagno ith post-
transplantation
lymphoproliferative
disorder);

attenuation areas of
necrosis displacing small
bowel loops;

sally ¢
Eor Srmall carc

Another case
i ch
i A A

cheavage plam w

small bo
[arrows in B)
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Lymphoma

l-defined infiltration of the mesenteric fat that resembles the appearance of misty fat seen
in patients with mesenteric panniculitis (particularly seen after successful chemotherapy)

Bulky retroperitoneal adenopathy commonly accompanies the mesenteric

Mletenteric mass kesions condistent with hmphadenopathy in 3 patient with non-Modghin hmphoma.

Thetsrie are mistiphe, enlanped and round nodules [arrows in A snd B) of 1he mesenteric root and scaflened theoughout the peripheral
ounding mebentens weidel. Some of the nodes formed 8 conglomerate soft-tdiue mais with mildly and bomageneous
in C). The appearance of the lver and spleen was nomal.
nation and flow cytometry findings allowed us to confirm a diagnosis of Tolligular lymphama.
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Extramedulary Plasmocytoma

i Coronal reformatted
Only 3% of plasma cell tumors : - imapes (A and B) show a
originate outside the bone marrow " 'y nelithntly homapenoud

- BT e TELE - . it i bk
extramedullary plasmacytoma : _ (B3] aelsing I the

[EMPs). i ’ . oot of mesenteny,

The majority develop in the soft
tissue of the head and neck and
only 10% of EMPs develop in the
gastrointestinal tract [+ stomach).

mondaclonal plasmacytic
imfiltration and afterwards
Fpttemis myeloma was
exchedied.
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Castleman Disease

Castlerman disease or angiofollioular yrmph node
hyperplasia, is a rare, generally benign disease
characterized by atypical profiferation of
Iymiphoytes.

Maost often found in the mediastinum [(67%) =
neck (10-15%); abdomen and pels {10-15%).

monly manifests as a localized mass or

[yriphadenopathy)
Smaller tumaors (<5 cm) display homogeneous
contrast enhancement; langer turmors (>5 em)
show heterogeneous enhanctment correlated
with central necrosts and degenerathon.
Striking contrast enhancement of enlarged
nodal masses at CT represents the only
suggestive feature of this entity,

#Axlal unenhamced CT image demonstrating a well-defined
PSR nRRe 3 with punctate calcihications [armow in A)

Afer intravencus confrast administraion there was it
Pl oerits. Sehanoars [heva antrua han comviral area) (arow
1] 1]

Thene were two other small rounded nodules, adjacent to the
previous mass described (cureed arrows in Cand D).

Can display a variety of calcification patterns:
punciate, coarse and peripheral.

Increased risk of lymphoma
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Mesenteric Cyst

Generic descriptive term for cystic mass arising in mesentery or omentum.
May refer to cystic lymphangioma unless otherwise 5 ed.

CT appearance is that of a circumiscribed cystic mass in mesentery or retroperitoneum with variable
density and non-enhancing content.

‘Water-density (near 0 HU), chiylous (< -20 HU), rarely hemaomrhagic.

+ fine calcifications along cyst wall, with or without septa.

should be differentiated from loculated ascites, gastrointestinal duplication 15, pancreatic
peeudocyst, cyitic pancreatic tumor and peritoneal inclusion cyst.




slide47.jpg

Acessory spleen

One or more small splenic masses may develop in one of the peritoneal folds early in fietal life.

An accessory spleen is present in about 10% of individuals, commaonly situated near the hilum of
the spleen or adjacent to the tail of the pancreas.

A J.5om well-defined round mads (orange arrows) was incidentally dcovensd in @ 35 year-old man. Its aflesuation i3 idengical 1o that of
e, Bsoyth before (A) and after ads abion of contrast medium (B - arterial phase; C - portal phase; D~ late phade].
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Malignant Peritoneal Mesothelioma

Rare neoplasm with a rapidly fatal course. Half of the cases are related to asbestos exposure

Solid, enhancing soft-tissue mass within the mesentery, omenturn, of peritoneum; infiltrating m
multiple small nodules.

3 types: - “dry-painful” type: multiple small peritoneal mas single dominant mass, Litthe
or no ascites is identified

- “wat” type: ascites associated with widespread small nodules and plaques, without a
dominant solid m

- combination of these dinical subtypes, in which patients may present with pain and

ascites
It has a tendency to spread along serosal surfaces and for direct invasion of both solid and hollow intra-

abdominal organs [+ colon and lver).

gnhanced CT sLan

malignant peritoneal mesothelioma
year-old man,

Thette i & Sominaa mads in the

right abdominal quadrants and
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Secondary Involvement : Infectious and
Inflammatory, Neoplastic and Tumor-Like lesions

The pathologic conditions that may secondarily affect the peritoneum and peritoneal cavity, the
mesenteries and omentum, can be categorized into three broad groups: metastatic neoplasms,
infectious and inflammatory lesions, and miscellaneous tumeors and tumorlike lesions.

The root of the mesentery is a connecting way betwaen several intraperitoneal compartments
and the retroperitoneum, namely lesser sac, supramesocolic compartment, both inframesocolic
compartments and inferior retroperitoneum.

There are different ways of involvement:
Direct extension

Extension along ligaments and peritoneal folds
MNeural plexus extension

Lymphatic vessel extension.

Closely related to retroperitoneal pathology because there is not a clear limit between the
retroperitoneum and the mesentery.
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Mesenteric Metastases

Metastases from carcinomas of the colon
ovarian, breast, lung and melanoma can
spread to mesenteric lymph nodes.

The most common malignant process in
the peritoneal cavity.

However, the degree of nodal
enlargement seen in mesenteric
metastatic disease is less pronounced
than that seen in mesenteric lymphoma.

Matastatic melanoma in a 55:-year-phd man, Axdal post-conbrast CT
imagge demondtrates several enhancing massed in the small bowel
Thl! dis:rihurin-n f,f il‘l'u'ﬁl'.'!d nudes it meseniery (arcws) that represent ed meesentenc mplants of
e % 1 melanoma
compa "’F""'"_"" more localized in The small intessine and its meserery 3 the Mot common site of
metastatic disease, gastrointestngl metaatases from melinoma.
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Carcinomatosis

hetastatic tumoral seeding of peritoneal ; c

surface, peritoneal Hgaments, omentum, e | TPopmarcid

and mesentery. J : 1
Primary intrape Flﬁnta as= . %, ] enlargement and
mast commanly from gastroinbest A - s abdasmingl
[stomach and colon) and ovarian s

malignancies.

_ - image of tha mid-
Lan oocur as: abdomen shows

exendive and
Peritoneal deposits: Multiple nodules or diftus i
plagues on peritoneal surface [+ pouch of 'y :_"'::T:t":h“
Douglas, Morrison pouch and right 4 g In;irge R

subphrenic SP:‘II:!Z':I- 4 } o o] bellate
SppEarEnce
Omental cak

Ormental cake: Large conglomerate soft : ard asche

tissue mass on peritoneum/omentum. 4 : also pr
[green arrowe).

Mesenteric infilbration: Infiltration of
mesenteric leaves with thickening: may
Eive “sunburst™ appearance.
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Peritoneal Lymphomatosis

Peritoneal lyrmphomatosis refers to multiple intra-abdominal organ infiltration or disseminated
peritoneal lymphoma,

Lymphoma can otcur at any $ité in the body, but diffuse 3 endive invohament of the
peritaneal cavity and presentation as peritoneal carcinomatosis is very rare.

On CT scan, patterns of tumor involvement of mesentery, omentum and peritoneum are
indistinguishable from those seen in peritoneal carcinomatosis or tubercubous peritonitis.

CT scam thows sscites and innumerable seeding nodules in
eum, omentum and mesentery forange arrows n

seen in the retroperitonsal sp

Thisrs i also sxtensive and diffizes solt-rissss infitration of
bl EREEETERE 13,

The wall of the rectum was very thickened due ta
irvolvement by Ehe neopladm [ in DL
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Tuberculosis

Lymphadenopathy (+ mesenteric, omental and
peripancreatic nodes) is the most common
manifestation of abdominal tuberculosis.

The nodes are usually large and multiple and
most commaonty demonstrate peripheral
enhancemaent with central areas of low
attenuation at contrast-enhanced CT.

Tuberoulous
Lymphadenits &n a 35
Yidr-0ld wormen with

coanbragt
riaitiph,

b ceniral bow-

o s 1o
CATPOUS Mo, 3nd
peripheral im
anFIRETEnT (2T ows).
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Acute Pancreatitis

In severs pancreatitis, glandular mflammation and necrosis results in the release of pancreatic entymes
and autodigestionof the gland and peripancreatic fat. Consequently, there are usually large amounts of
free abdominal fluid and collections.

Fluid in pancreatitis extends inferiorly through the root of the mesentery and transverse mesocolon
(the SBM is continuous with the transverse mesocolon at the inferior portion of the pancreas). For the
pathway of pancreatic fluld via the transverse mesocolon, there are lateral limits of the hepatic flexure
on the right side and the splenic flexure on the left side. For the pathway of pancreatic fluld via the
SBM, there is an inferior limit - leocecal region. The Muid can acoess directly the left anterior pararenal
—_—

Az plleatid panoneabits in
a &} year-old man, cauied by
i B],
ormated CT
ate maltiphe Muid
collections, one of them
SERTETIC Pt

[arraw in & and B).
There i a drainage catheter
inside it
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Acute Pancreatitis

Mecno-Femorr aghc
pan reatibs.
nhanoid CT
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Sarcoidosis

The liver, spleen and lymph nodes are
the most commionly involved sites in
the abdominal compartment.

Imaging findings usually consist of
either homogeneous organomegaly
or nodular infiltration,

Abdominal lymphadenopathy,
although much rarer than hilar
adenopathy, can ocour.

Imaging findings in these nodes are
ic, and
differentiation from metastatic

carcinoma or malignant lymphoma
may be difficult.

an with fatigue and e merting
engrally minirma ' iyl o I CT scan $hows 5p by wiith Prultighe w
Gecurs late in the course of d nodules tcattered diffusely thme thee spleen.
hanced CT scan also 5 oy of warlous nodes,
vall masentery root and prjonal mes
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CONCLUSIONS

A thorough understanding of peritoneal anatomy, specifically the 5BM and fts
communications with other intraperitoneal spaces and retroperitoneum, results in a
more accurate radiological interpretation of CT images.

For radiologists, is important to understand not only the anatomy of the root of the
mesentery and the small bowel mesentery itself, but also to know the many
pathological conditions by which it could be affected.
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