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The recent description of the mesentery as a continuous
structure extending from the gastroduodenal junction to the
anorectal junction1,2 contrasts with prior descriptions de-
tailing a fragmented, discontinuous structure and has
strengthened the assertion that the mesentery is a distinct
organ.

Depictions of the mesentery as a continuous structure
extend back to Da Vinci’s illustrations in the 15th century
and Toldt’s publications in the 19th century.3 The idea that
the mesentery is absent or discontinuous in the ascending
and descending colon was popularized with the publication
of Henry Gray’s book “Anatomy, Descriptive and Surgical” in
1858.4 The concept of multiple mesenteries was further
supported by the findings of the well-respected surgeon

Sir Frederick Treves in 1885.5 The emergence of Gray’s
textbook as a cornerstone of surgical anatomy reference
texts helped cement the concept of a discontinuous mesen-
tery (and hence multiple mesenteries) in the minds of
radiologists, anatomists, medical educators, and surgeons
alike. A proposed explanation of this erroneous description is
based on the fact that Toldt’s fascia (connective tissue
occupying the space between the mesentery and posterior
abdominal wall) is extremely thin and consequently not
readily identifiable on radiological imaging, intraoperatively
or following post cadaveric fixation.3 These properties led to
a perpetuation of the belief in the absence of a mesentery in
the left and right mesocolon in normality. Utilizing a pro-
spective observational cohort study design and modern
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Abstract The recent description and re-classification of the mesentery as an organ prompted
renewed interest in its role in physiological and pathological processes. With an
improved understanding of its anatomy, accurately and reliably assessing the mesen-
tery with non-invasive radiological investigation becomes more feasible.
Multi-detector computed tomography is the main radiological modality employed to
assess themesentery due to its speed, widespread availability, and diagnostic accuracy.
Pathologies affecting the mesentery can be classified as primary or secondary mes-
enteropathies. Primary mesenteropathies originate in the mesentery and subsequent-
ly progress to involve other organ systems (e.g., mesenteric ischemia or mesenteric
volvulus). Secondary mesenteropathies describe disease processes that originate
elsewhere and progress to involve the mesentery with varying degrees of severity
(e.g., lymphoma).
The implementation of standardized radiological imaging protocols, nomenclature,
and reporting format with regard to the mesentery will be essential in improving the
assessment of mesenteric anatomy and various mesenteropathies.
In this article, we describe and illustrate the current state of art in respect of the
radiological assessment of the mesentery.
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technical advancements (including high resolution laparo-
scopic imaging). Culligan et al demonstrated that the right
and left colon always have adjoining mesentery.6 These
findings were confirmed with subsequent assessment of
cadaveric models and with cross-referencing of photographs
of cross-sectional cadaveric anatomy with corresponding
axial computed tomography (CT) images.7–9

The welcome simplification and clarification of the anat-
omy of the mesentery has allowed the development of
universal nomenclature and terminology in colonic surgery
and will likely facilitate a more standardized approach to
teaching and research in this area.10 A standardized radio-
logical approach and reporting nomenclature would logical-
ly accompany.

The concept of the mesentery as a distinct organ is
supported by its substantive size, mesenteric abnormalities
causing disease,11 successful mesenteric-based treatment
strategies,12,13 ability to logically classify pathologies as
primary and secondary mesenteropathies and its contribu-
tion to systemic diseases.14,15 Numerous clinical opportu-
nities will emerge with a more consistent understanding of
the mesentery. For example, the assessment of involvement
of the mesentery in relation to colonic malignancy is essen-
tial16 and is improved with greater knowledge of the func-
tion and anatomy of the mesentery. Also, more accurate
understanding of the peritoneal spaces will improve the
assessment of the distribution and origin of peritoneal
collections.17

Radiological investigations of the mesentery in normali-
ty and diseased states now requires review. Classically, the
radiological assessment of the mesentery was considered
challenging with limited overall utility in view of the
difficulty of correlating the prevailing discontinuous model
of the mesentery with radiological findings.18 The assump-
tion the mesentery is a continuous structure means the task
of accurate and consistent radiological characterization of
the normal and diseased mesentery becomes more feasi-
ble.8 It has been shown that the sensitivity of CT in
identifying the non-diseased mesentery is 75%, 86%, and
88% for the ascending, descending, and sigmoid mesoco-
lons, respectively.8

To accurately assess a structure on radiological images, a
clear understanding of its anatomy and association with
adjacent structures is essential. The mesentery extends
from the dorsal mesogastrium and mesoduodenum proxi-
mally to involve the mesenteric root, small intestinal region
of mesentery, the right mesocolon, the left mesocolon, the
mesosigmoid and the mesorectum distally.2 The mesentery
is involved inmaintaining the position of all of the abdominal
digestive organs and achieves this with additional contribu-
tions from (1) the peritoneal reflection, (2) the connective
tissue termed Toldt’s fascia,19 and (3) from vascular
pedicles/entry points of the main vascular supply of the
mesentery i.e., superior and inferior mesenteric arteries
and veins.

In this review article, we describe and illustrate the
current state of radiology of the mesentery.

Radiology of the Mesentery

The mesentery is remotely located in the abdomen. Direct
visualization of the mesentery requires surgery, either open,
laparoscopic, or robotic.12 Radiological imaging is a non-
invasive method of assessment of the mesentery. It is chal-
lenging to routinely and consistently identify normalmesen-
teric and peritoneal structures using current radiological
techniques. However, recent advances in cross-sectional
imaging technology, in particular multi-detector CT, have
made this task easier. Notwithstanding this, typically a
section of mesentery normally becomes conspicuous or a
focus of attention only when involved in a pathological
process.

Ultrasound (US) has a limited role in the assessment of the
mesentery. US is frequently utilized to excellent effect in
investigating and treating intrabdominal fluid collections.
US can also be used to biopsy mesenteric masses and assess
mesenteric vasculature with doppler ultrasound.20 It pro-
vides increased versatility and reduced cost in comparison to
CTwith the additional benefit of no ionizing radiation being
delivered to the patient. However, the quality of images
produced is user dependent. Given the inability to image
the abdomen as a whole, however, it has limited clinical
utility in assessment of the mesentery (►Fig. 1).

As a result of its availability, speed and diagnostic accura-
cy multi-detector CT is the most common radiological inves-
tigation employed for acute or chronic abdominal pathology.
Multi-detector CT provides high-contrast, high-resolution
imaging with isotropic voxels allowing multiplanar recon-
structions and thus improved ability to interrogate an aspect
of anatomy or pathology in detail (►Figs. 2 and 3).

Magnetic resonance imaging (MRI) is less frequently
utilized due to practical limitations. For example, the
process of acquiring images in MRI is significantly longer
than that of CT and can be difficult for unwell patients to
tolerate. Patient motion artifact, bowel gas artifact and
‘chemical shift’ artifact limit the quality of abdominal
images.21 ‘Chemical shift’ artifact refers to fact that the
MRI scanner slightly misregisters and subsequently mis-
represents the anatomy of closely adherent fat and soft
tissue as a result of differences in their chemical constitu-
tion. This is particularly unhelpful when one is attempting
to assess soft tissue planes (►Fig. 4).

Angiography of the mesenteric vessels has been effective-
ly employed utilizing digital subtraction techniques, CT and
MRI. Positron emission tomography/CT (PET/CT) is frequent-
ly utilized in oncological imaging and has demonstrated
good sensitivity in the detection of mesenteric involvement
of disease.22

“Mesenteropathies” or diseases relating to the mesentery
can be classified as primary (originating in the mesentery
and may, in turn, involve other organs) and secondary
(extending to involve the mesentery from an initial patho-
logical process in another organ or organ system). Mesen-
teropathies are receiving renewed interest as a result of the
reclassification of the mesentery as a distinct organ.
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Primary Mesenteropathies

Mesenteric Ischemia
Mesenteric ischemia refers to both acute and chronic condi-
tions that result in inadequate blood supply to the intestines.
Acute mesenteric ischemia is an uncommon but critical con-
dition that requires urgent investigation and treatment as a
result of a significant associated morbidity and mortality.23

The vast majority of acute mesenteric ischemia is a result of
vascular occlusion24 and principally involves the superior
mesenteric artery as a result of its anatomical orientation.
Other causes of acute ischemia include low flow
states secondary to trauma or cardiogenic shock.25

While having good specificity, ultrasound examination
has suboptimal sensitivity for mesenteric ischemia and has a
limited role inmodern radiological assessment ofmesenteric
ischemia. The investigation of choice is CT angiography26

which is more widely available and less invasive than formal
catheter directed fluoroscopic angiography. It also allows
assessment of the intestine for secondary signs of ischemia
while facilitating alternative diagnoses in a patient with an
acute abdomen.27,28 Pertinent radiological findings include
filling defects in the lumen of the vessel, focal low density
(hypoattenuation) in the bowelwall, a segment of bowelwall
thickening, peri-colonic fat stranding, pneumatosis intesti-
nalis and portal venous gas that is typically identified in the
periphery of the liver. High signal (hyperattenuation) of the

bowel wall can also be seen as a result of localized hyper-
emia. Identifying a combination of these findings allows the
reporting radiologist to have more confidence in the diagno-
sis of acute mesenteric ischemia. Magnetic resonance angi-
ography (MRA) is being increasingly utilized in the
assessment of mesenteric ischemia and has been shown to
be quite sensitive and specific in the assessment of proximal
occlusions or stenoses in the main mesenteric arteries
however this imaging modality is limited in its ability to
identify distal pathology.29,30 As a result of the time penalty
incurred by an MRI examination, it has limited utility in the
assessment of the acute abdomen. Animal-based studies
have investigated the possible role of PET/CT in the assess-
ment of acute mesenteric ischemia by imaging the reduction
in blood flow in the liver as a result of acute mesenteric
ischemia and have prompted exploration of its potential for
clinical use.31

Malrotation/Non Rotation and Volvulus
Malrotation occurs when the normal embryological devel-
opment and positioning of the large and small bowel in the
abdominal cavity is arrested. This can result in failure of the
mesentery of the right colon to correctly adhere to the
posterior abdominal wall. This condition does not always
present pathologically and is commonly identified inciden-
tally on CT imaging.32 Radiological findings of malrotation

Fig. 1 Image depicting ultrasonographic appearance in a patient with intra-abdominal free fluid (dashed arow). The presence of fluid allows the
small bowel loops (double line arrow) and associated mesentery (solid arrow) to be clearly identified.
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include abnormal positioning of the small bowel and associ-
ated mesentery on the right side of the abdominal cavity,
failure of the third part of the duodenum to cross themidline
and abnormal anatomical orientation of the superior mesen-
teric artery and superior mesenteric vein.33 Upper gastroin-
testinal barium studies and barium enemas have classically
been utilized to investigate malrotation and are utilized to
particularly good effect in the pediatric population. In cur-
rent practice, CT is increasingly the examination of choice in
adults.33

Failure of the correct fixation of the mesentery allows the
intestine to be more mobile than normal and can predispose

the patient to intestinal volvulus. Volvulus has a character-
istic appearance on CT imaging and is readily diagnosedwith
identification of a twisted vascular pedicle (“vascular whirl
sign”) (►Fig. 5), tapering of the intestinal lumen to the
obstruction point (“bird beak sign”) and associated bowel
obstruction. Large bowel volvulus is a primary mesenterop-
athy that is potentially life-threatening and is thus a surgical
emergency.

Sclerosing Mesenteritis
A rare disease of unknown cause, sclerosing mesenteritis
characteristically presents with chronic inflammation of the

Fig. 2 Photograph depicting the appearance of a coronal section of the abdomen obtained by computerised tomographic (CT) imaging of the
abdomen. Intravenous contrast was administered and the CT was viewed in the portal phase. A large volume of intraperitoneal free fluid
(double line arrow) is demonstrated. The free fluid delineates fatty and vascular structures of the small bowel region of the mesentery (dashed
arrow) and sigmoid region of the mesentery (solid arrow).
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mesentery.34 It preferentially involves the region of the
mesentery adjoining the small bowel over that adjoining
the large bowel.35,36 Proposed pathogenesis of this condition
include autoimmune causes, trauma, infection, and ische-
mia.37,38 CT is the imaging modality of choice and imaging
findings can vary from subtle hyperattenuation in the mes-
entery to a focal distinct soft tissue mass. The most common
finding is that of a soft tissue mass in the region of the
mesentery adjoining the small bowel with the adjacent
bowel wall typically not involved. The mass can involve

mesenteric vasculature and develop collaterals. Fat around
the mesenteric vasculature is preserved and produces the
“fat ring sign,” which is specific for sclerosing mesenteritis.
This can help distinguish sclerosing mesenteritis from other
pathologies such as lymphoma or carcinomatosis.39 Calcifi-
cation and cystic change can be present in the
mesentery secondary to necrosis and lymphatic obstruction,
respectively.40,41 Mesenteric panniculitis is a term utilized
for a primarily chronic inflammatory process but is consid-
ered within the spectrum of sclerosing mesenteritis. The

Fig. 3 Panel of photographs generated from computerized axial tomographic imaging of the abdomen and pelvis (A–C) with intravenous
contrast in the portal venous phase. The sagittal aspect of the abdomen is demonstrated showing a large volume of intraperitoneal free fluid.
This fluid delineates the transverse mesocolon (solid arrow), small bowel region of the mesentery (double line arrow) and mesosigmoid (dashed
arrow).

Fig. 4 (A) Photograph of T2 weighted coronal image of the of the abdomen generated frommagnetic resonance imaging (MRI). The photograph
demonstrates how MRI can be used to depict the anatomy of the small bowel region of the mesentery in normality (solid arrow). (B) Photograph
of T1 fat-saturated coronal MRI with contrast demonstrating malrotation; the small bowel and adjoining mesentery are located on the right side
of the abdomen (dashed arrow).
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combination of hyperattenuation of the mesentery with
associated small lymph nodes, and the absence of a discrete
soft tissue mass generates an appearance termed “misty
mesentery.” The “misty mesentery” is not specific to mesen-
teric panniculitis; hyperattenuation of the mesentery also
occurs in lymphoma, hemorrhage or localized edema.42,43

Although biopsy is required to confirm sclerosing mesenter-
itis, radiological characteristics that can be useful in guiding
the differential diagnosis; lymphoma does not cause mesen-
teric vascular compromise and does not demonstrate
calcification.

Peritoneal Mesothelioma
The peritoneum is a mesothelium supported by a connective
tissue base of variable thickness.44 The parietal peritoneum
lines the free surface of the non-mesenteric domain of the
abdomen.44 Visceral peritoneum lines the free surface of
organs of the mesenteric domain of the abdomen (including
the mesentery).44 The peritoneal reflection is the mesothe-
lial junction between the parietal and visceral components of
the peritoneum and its various anatomical modifications are
termed ligaments, folds, reflections and membranes.44 Peri-
toneal mesothelioma can arise anywhere along the continu-

um of the parietal, visceral peritoneum and the reflection. It
can thus arise in association with the mesentery.

Mesothelioma is a rare malignancy that develops on
serosal membranes and is most commonly associated with
the pleural space but can also involve the peritoneal space,
including the mesentery. Peritoneal mesothelioma can be
divided into subgroups including malignant and cystic me-
sothelioma and can have a varied radiological appearance.45

With regard to malignant mesothelioma, occupational
asbestos exposure is a large contributing factor and this
disease is typically identified in males in their fifth to sixth
decade of life.46 As a result of the vague abdominal symp-
toms associatedwith peritoneal mesothelioma, presentation
is typically late with advanced disease and poor prognosis.

Overall, CT characteristics range from ‘dry’ peritoneal
masses to ‘wet’ ascites associated with peritoneal nodularity
and omentalmasses. In contrast to themore commonpleural
based disease, calcification is rarely a feature of peritoneal
mesothelioma.47 Peritoneal mesothelioma is a diagnosis of
exclusion and can be difficult to distinguish from other
peritoneal diseases that involve mesenteric soft tissue
masses such as peritoneal carcinomatosis, lymphomatosis
and tuberculosis. Prior history of asbestos exposure, absence

Fig. 5 Panel of photographs generated from computerised axial tomographic imaging of the abdomen and pelvis (A–D). Intravenous contrast
was administered and axial images were taken in the arterial phase. The images progress cranio-caudally to demonstrate the superior
mesenteric artery (solid arrow) in the mesentery adjoining the small bowel. The superior mesenteric artery is occluded by a mesenteric volvulus.
These properties collectively result in the “vascular whirl” sign (dashed arrow). There is hypoattenuation of the small bowel wall (double line
arrow) indicating small bowel ischemia.
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of liver metastases and low volume of ascites in comparison
to the level of peritoneal disease can all help guide the
diagnosis to peritoneal mesothelioma of the mesentery.48

In contrast, cystic mesothelioma presents in middle-aged
females with a history of prior abdominal surgery or pelvic
inflammatory disease and is not associated with asbestos
exposure.49 Imaging features consist of a unilocular ormulti-
locular cystic mass and typically primarily involves the
pelvis. Cysticmesothelioma is considered a benign condition,
although malignant transformation has been described.50

Mesenteric Hematoma
A spontaneousmesenteric hematoma is a rare condition that
has been described infrequently in the literature.51 This
occurs when active mesenteric hemorrhage or a cause for
hemorrhage cannot be identified on CT or formal catheter
directed angiography. The patient can be managed conser-
vatively if clinically stable.52

Crohn’s Disease
A role of themesentery in Crohn’s disease has been proposed
and is subject to some debate. It has been postulated that,
contrary to conventional theories, Crohn’s disease may be a
primary mesenteropathy and that intestinal involvement is
the end-result of disease progression from the mesentery.
Desreumauxet al demonstrated thatmesenteric changes can
be identified radiologically prior to any appreciable intesti-
nal pathology in early Crohn’s disease.15 Recent studies have
shown that partial or complete resection of the mesentery in
addition to the intestinal resection has significantly reduced
rates of recurrence requiring operation and allowed a shorter
length of bowel to be resected.12 In classical surgery for
Crohn’s disease, the intestine was normally amputated at its
junction with the mesentery and the mesentery was
retained. In April 2020, Guglielmo et al published a consen-
sus statement on preferred radiological reporting descrip-
tions and terminology with MRI and CT enterography for
Crohn’s disease of the small bowel.53 They highlighted
mesenteric findings associatedwith Crohn’s disease as being
an essential part of any radiological report. Peri-enteric
inflammation, engorged vasa recta or “comb sign,”54 fibro-
fatty infiltration,55 mesenteric venous thrombosis and
lymphadenopathy are the key mesenteric findings in the
radiological assessment of small bowel Crohn’s disease.
Adopting standardised reporting nomenclaturewill promote
consistent and reliable assessment of the mesentery in
Crohn’s disease and many other mesenteropathies.56

Secondary Mesenteropathies

Lymphomatosis/Carcinomatosis
Peritoneal lymphomatosis refers to the intraperitoneal
spread of lymphoma. Approximately 40% of lymphoma
patients will develop extra-nodal involvement with an
associated overall poorer prognosis.57 Characteristic CT
findings include caking of the omental region of the
mesentery with homogenous bulky lesions and smooth
homogenous infiltration (►Fig. 6) of the peritoneum can

also be seen. There can also be small nodules with subtle
localized infiltration with a characteristic “smudged”
appearance. Diffusely distributed enlarged mesenteric
lymph nodes and intestinal involvement are typical of
lymphomatosis.58

Peritoneal deposition of carcinoma metastasis is a well-
documented pathogenesis and typically arises from a gastric,
colonic or ovarian source.59 Differentiating carcinomatosis
from lymphomatosis can be challenging. Carcinomatosis, in
contrast to lymphomatosis, is normally associated with
localized (rather than diffuse) lymphadenopathy as well as
moderate to large volume ascites.60

Pseudomyxoma Peritonei
Pseudomyxoma peritonei is a very rare presentation of
a secondary mesenteropathy that develops from a low grade
mucinous carcinoma of the appendix and that that pro-
gresses to involve the peritoneal cavity.61 It is characterized
by the presence of a thick mucinous fluid in the peritoneal
cavity and mucinous deposits on the peritoneum. The mu-
cinous fluid has a low attenuation on CTwith occasional soft
tissue tumor deposits or compressed mesentery presenting
as regions of increased attenuation in the fluid.62 Scalloping
of visceral surfaces of the intra-abdominal organs (including
the mesentery) is a key radiological finding that is helpful in
differentiating pseudomyxoma peritonei from simple asci-
tes. Scalloping is normally most noticeable at the surface of
the liver and spleen.57

Tuberculosis
The abdomen is the most common site of extrapulmonary
tuberculosis (TB) with the mesentery being the most com-
mon intra-abdominal site of disease.63 Spread of TB occurs
either through involvement and subsequent rupture of
mesenteric lymph nodes, or hematogenously, or by direct
invasion.64 CT findings include ascites, contrast enhancing
smooth peritoneal thickening, mesenteric fat stranding and
necrotic or calcified lymph nodes.64 Radiological abnormali-
ties in carcinomatosis often have a nodular, irregular pattern
while those associated with tuberculosis are more smoothly
contoured. Intra-abdominal lymph node involvement is not
commonly associated with the peritoneal form of
tuberculosis.65

Conclusion

Historically the mesentery has been largely side-lined
and received little overall attention. With the recognition
of the mesentery as a distinct organ, a more central role
in physiology and pathology can be proposed. From a
radiological perspective this will require the establish-
ment of dedicated imaging protocols for various imaging
modalities, adoption of standard nomenclature and re-
port formatting and re-education regarding the correct
anatomy of the mesentery (and associated structures
such as the peritoneum). CT is by far the most common
and currently most useful imaging modality in use but
there is significant potential for MRI and PET/CT in
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imaging and characterizing mesenteric abnormalities.
The direction of future radiological research will be
greatly assisted by a multidisciplinary approach and in
turn will likely prove significantly beneficial to advance
patient care.

Abbreviations
CTcomputed tomography
USultrasound
MRImagnetic resonance imaging
PETpositron emission tomography
MRAmagnetic resonance angiography
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