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Imaging of primary retroperitoneal neoplasms

Retroperitoneal soft tissue tumors are frequently incidental findings on imaging tests as Computed tomography (CT) or
Magnetic Resonance Imaging (MRI). Retroperitoneal soft tissue tumors are rare and. therefore not common in daily radi-
ological practice. Clinician and radiologist’skills to set retroperitoneal soft tissue tumors at presentation is crucial for a
correct patient management. So far, several diagnostic algovithms have been proposed to assess retroperitoneal masses,
which have not been validated by case histories (2-5). The aim of this article is to evaluate a new classification of

retroperitoneal masses using CT and MRI.
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Introduction

Retroperitoneal soft tissue tumors are frequently inci-
dental findings on imaging tests such as Computed
tomography (CT) or Magnetic Resonance Imaging
(MRI) performed for other symptoms or diseases.
Retroperitoneal soft tissue tumors are rare and therefore
not common in daily radiological practice. Clinician and
radiologist’skills to set retroperitoneal soft tissue tumors
at presentation are crucial for a correct patient manage-
ment. The long-term survival depends, after tumor biol-
ogy, on the completeness of surgical resection; incom-
plete resections or contamination of the patient’s peri-
toneal cavity could lead to catastrophic consequences due
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to poor expertise. Therefore, these patients should be
referred to dedicated centers with a multidisciplinary
team. Moreover, radiotherapy and chemotherapy appear
to have a “new” adjuvant role .

Contrast-enhanced CT is the main imaging modality in
retroperitoneal soft tissue tumors. CT is useful for mass-
es localication, and primarily to distinguish between peri-
toneal and retroperitoneal masses. Tissue compositions
(ie, lipomatous, cystic, calcifications, or myxoid) can also
be evaluated by CT. MRI and CT have proven equal-
ly sensitive to the presence of disease with a few excep-
tions. MRI is a multiparametric tool with greater effi-
ciency than CT for soft tissue characterization, and it is
essential to assess pelvic masses extent, especially in
female pelvises. MRI can also assist when in doubt on
muscles, bones, foramina, and neurovascular structures
involvement. Although imaging findings can be nonspe-
cific, familiarity with the most relevant radiologic fea-
tures, in combination with clinical and epidemiologic
information, can aid the radiologist in narrowing the dif-
ferential diagnosis or, in some cases, provide a specific
diagnosis 2. So far, several diagnostic algorithms have
been proposed to assess retroperitoneal masses, which
have not been validated by case histories 2.

The aim of this article is to evaluate a new classification
of retroperitoneal masses using CT and MRI.
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Materials and methods
PATIENTS

Between 2015 - 2020, we retrospectively enrolled 155
consecutive patients diagnosed with retroperitoneal mass
with CT and/or MRI. The patients had signs or symp-
toms leading to a mass discovered by imagining or in
other cases, the mass had been discovered as accidental
finding, since the testing has been done for other
pathologies or nonspecific symptoms.

CT anp MRI TECHNIQUES

The patients were tested with CT (CT Revolution,
General Electric) and/or MRI 3T (Signa, Pioneer,
General Electric). CT protocol included preliminary
unenhanced scans followed by triphasic examination (arte-
rial, portal-venous, and late phase), after an intravenous
injection of 100-120 ml of iodinated contrast material.
MRI protocol included axial T1-weighted sequence, axi-
al, coronal and sagittal T2-weighted sequences, axial T2-
weighted with fat saturation sequence, and axial and coro-
nal T1-weighted sequences with fat saturation before and
after intravenous contrast media.

IMAGE INTERPRETATION

The classification of the retroperitoneal masses is difli-
cult because they are often bulky and heterogeneous at
presentation. Based on the previously diagnostic algo-
rithms 2, we proposed a new classification to set the
masses that are most frequently found in the retroperi-
toneum, i.e. liposarcomas, leiomyosarcomas, neurogenic
forms and cystic forms (Fig. 1). The retroperitoneal mass-
es has been classified as follows: group 1) solid masses
containing adipose tissue mainly to identify liposarco-
mas; group 2) solid masses without adipose tissue with
close contact with venous vessels to identify leiomyosar-
comas; group 3) solid masses that do not fall into groups
1 and 2, located in the paravertebral / presacral area
with the signs typical of neurogenic tumors; group 4)
cystic masses. The radiologists were additionally asked to
supply a precise diagnostic hypothesis of every single
mass when possible, having knowledge of age, sex, symp-
toms and reasons of imaging tests, but not of histolog-
ical examination results.

Results

Of the 152 patients with retroperitoneal masses that
reached our observation, 47 were excluded since we had
no histological test and 46 patients because of the mass-
es were secondary to other tumors. Of the 59 patients
(30 women and 29 men, age range 14-88 years; medi-
an age 60 years) enrolled, 30 patients were studied with
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CT, 13 patients with MRI, 16 patients with both CT
and MRI.

The histological result was obtained from the surgical
samples in 41 patients and the biopsy in 18 patients.
The histological form types included in the study were
22 liposarcomas, 1 lipoma, 1 angiomyolipoma of the
renal capsule, 6 leiomyosarcomas (arising from inferior
vena cava in 2 patients, superior mesenteric vein in 2
patients, right gonadic vein in 1 patient, and common
right iliac vein in 1 patient), 1 epithelioid haeman-
gioendotheioma of the inferior vena cava, 1 mixofibro-
ma, 1 malignant rhabdoid tumor, 1 clear cell sarcoma,
1 hemangiopericytoma, 1 extrauterine endometrial stro-
mal sarcoma, 10 neurogenic tumors (1 schwannoma, 2
neurofibromas, 2 ganglioneuromas, 1 malignant periph-
eral nerve sheath tumor, 4 paragangliomas), 2 rab-
diomiosarcomas, 4 cystic lymphangiomas, 4 taligut cysts,
1 cystic teratoma, and 1 extraskeletal sarcoma.

Grour 1. HETEROGENEOUS MASSES WITH MACRO-
SCOPIC FAT: LIPOSARCOMAS AND POSSIBLE DIFFERENTIAL
DIAGNOSIS

Table I summarizes clinical and imaging findings of this
group of patients, including the diagnostic hypothesis
and histological results. All masses containing adipose tis-
sue have been correctly interpreted: 20 as liposarcomas,
1 as lipoma, 1 as renal angiomyolipoma and 1 as der-
moid cyst. Of the 22 liposarcomas, 20 (90 %) were cor-
rectly classified. One myxoid and 1 pleomorphic liposar-
comas had no visible adipose component in diagnostic
tests.

Well-differentiated liposarcomas appeared at CT and
MRI as well-defined predominantly fat-containing lesions
with thick septa or soft-tissue attenuating nodularity that
could exhibit mild to marked enhancement after con-
trast material administration (Fig. 2).No necrotic or hem-
orrhage zones were detected in a mass context in any of
our cases of well-differentiated liposarcomas.

Of the 22 liposarcomas undergoing histological test, 5
resulted well-differentiated liposarcomas, 10 dedifferenti-
ated liposarcomas, 5 pleomorphic liposarcomas, and 2
myxoid liposarcomas. Diagnostic hypothesis were correct
in 3 out of 5 well-differentiated liposarcomas, and in 10
out of 10 de-differentiate liposarcomas. De-differentiat-
ed liposarcomas showed a well-differentiated fatty mass
associated with a focal dominant non-adipose compo-
nent (bimorphic lesion), clearly identifiable in 6 of the
10 de-differentiated liposarcomas of our cases (Fig. 3).
Moreover necrotic and/or hemorrhage zones were evi-
dent in 4 cases of de-differentiated liposarcomas. In two
de-differentiated liposarcomas the adipose component
was hardly perceptible and the MRI resulted superior to
the CT for a correct identification (Fig. 4). Typical find-
ings were not encountered to correctly define subtypes
of pleomorphic liposarcomas (4 cases) and myxoid
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TaBLe I - Clinical and imaging features of retroperitoneal solid masses with adipose tissue

N° Age Sex  Main symptoms / Imaging  Mass size Key radiologic Diagnostic Histology
Exam reason exams (cm) features hypothesis
1 67 F Flank pain CT 7 Fat-containing lesion without Lipoma Lipoma
thick septa
2 79 F abdominal CT 9 Fat-containing lesion with Kidney AML ~ AML renal capsule
pain/fullness thick septa, cystic and solid
components attached to renal
parenchyma
3 41 M Abdominal CT, MRI 8 Fat-fluid levels and Dermoid cyst Dermoid cyst
discomfort calcifications
4 58 F Asymptomatic CT, MRI 23 fat-containing lesion with ~ Dedifferentiated ~ Well-differentiate
abdominal mass thick septa and nodule with liposarcoma liposarcoma
avid c.e.
5 88 M No symptoms; prostate CT 8,5 fat-containing lesion without Well-differentiate  Well-differentiate
cancer staging thick septa and nodule or c.e. liposarcoma liposarcoma
6 57 F No symptoms CT 18 fat-containing lesion with  Well-differentiate -~ Well-differentiate
thick septa liposarcoma liposarcoma
7 58 F No symptoms CT 3,5 fat-containing lesion with ~ Well-differentiate ~ Well-differentiate
thick septa, cystic and solid liposarcoma liposarcoma
components;
8 81 M  Lumbar pain; dysuria CT 22 fat-containing lesion without  Dedifferentiated ~ Well-differentiate
thick septa and nodule or c.e.  liposarcoma liposarcoma
9 77 F flank pain CT 11 Bimorphic lesion Dedifferentiated ~ Dedifferentiated
liposarcoma liposarcoma
10 69 F Abdominal mass CT, MRI 21 Bimorphic lesion Dedifferentiated  Dedifferentiated
liposarcoma liposarcoma
11 73 M Abdominal mass, CT 18 large mass, avid c.e., necrosis  Dedifferentiated ~ Dedifferentiated
pain RIF and hemorrhage, low fat liposarcoma liposarcoma
12 77 M Abdominal mass, CT 15 large mass, avid c.e., necrosis  Dedifferentiated ~ Dedifferentiated
pain LIF and hemorrhage, low fat liposarcoma liposarcoma
13 58 M No symptoms CT 11 Bimorphic lesion Dedifferentiated ~ Dedifferentiated
liposarcoma liposarcoma
14 71 M No symptoms CT 16 Bimorphic lesion Dedifferentiated ~ Dedifferentiated
liposarcoma liposarcoma
15 61 F Asymptomatic CT 18 Bimorphic lesion, Dedifferentiated ~ Dedifferentiated
abdominal mass hemorrhage liposarcoma liposarcoma
16 65 F Asymptomatic CT 17 Bimorphic lesion, Dedifferentiated ~ Dedifferentiated
abdominal mass hemorrhage liposarcoma liposarcoma
17 8 M Flank pain CT, MRI 12 fat-containing lesion with  Dedifferentiated ~ Dedifferentiated
thick septa, cystic and solid liposarcoma liposarcoma
components
18 67 No symptoms; CT 7 fat-containing lesion and ~ Dedifferentiated ~ Dedifferentiated
lung cancer staging solid components liposarcoma liposarcoma
19 49 Abdominal mass MRI 8 large well defined soft-tissue  Liposarcoma Pleomorphic
masses, with necrosis and liposarcoma
hemorrhage
20 40 F Abdominal mass, CT 18 large mass, avid c.e., necrosis, ~ Liposarcoma Pleomorphic
constipation low fat liposarcoma
21 88 F Pain RIF CT, MRI 9 large mass, avid c.e., necrosis, Liposarcoma Pleomorphic
low fat liposarcoma
22 51 M Renal colic CT 8 large well defined soft-tissue ~ Liposarcoma Pleomorphic
masses, with necrosis and liposarcoma
avid c.e.
23 78 M Abdominal mass, MRI 9 Heterogeneous T2 high signal ~ Liposarcoma  Mixoid liposarcoma

asthenia

heterogeneous c.e

Legend: RIF: right iliac fossa; LIF: left iliac fossa; CT: Computed Tomography; MRI: Magnetic Resonance Imaging;c.e: contrast enhanced
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CT DENSITY / MRI INTENSITY APPEARANCE

Fig. 1: Proposed diagnostic classification.

e A

Fig. 2: Well-differentiated liposarcoma. Axial contrast-enhanced CT
image shows a large heterogeneous well-defined predominantly fat-
containing mass with thick septa (asterisk) and soft-tissue nodular
components (arrow).

Fig. 3: Well and de-differentiated liposarcoma. Contrast-enhanced
coronal (a) and sagittal (b) CT images show a large heterogencous
fat-containing mass (asterisk) with solid enhancing component
between left kidney and pancreas (arrow), according to de-differen-
tiation.
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Fig. 4: De-differentiated liposarcoma. Axial portal phase (a) and
delayed phase (b) contrast-enhanced CT images, axial in-phase (c)
and out-phase (d) T1-weighted, axial T2-weighted (e), and contrast-
enhanced axial T1-fat saturation (f) MRI images show left perirenal
mass. In-phase (c) and out-phase (d) T1-weighted MRI images
demonstrate fat content (arrows in ¢ and d) that is invisible on CT,
and in the other MRI sequences.

liposarcomas (3 cases) (Figs. 5, 6). In these subtypes
however a scarce quantity or no evidence of adipose tis-
sue, heterogeneous density/signal with hemorrhage
and/or necrosis and avid contrast medium enhancement
has been revealed. Finally, 3 masses with adipose tissue,
without signs of liposarcoma, has been correctly inter-
preted as lipoma (Fig. 7), dermoid cyst (Fig. 8) and
renal capsule angiomyolipoma (Fig. 9).

GRrOUP 2. HETEROGENEOUS MASSES WITHOUT FAT AND
INVOLVING VEINS: LEIOMYOSARCOMAS

Table II summarizes the clinical and imaging findings
of this group of patients, including diagnostic hypothe-
sis and histological results. All heterogeneous masses
without adipose tissue and with close contact and / or
involvement of veins have been correctly interpreted.
Diagnostic hypothesis of leiomyosarcoma has been con-
firmed in 5 out of 8 cases (62 %), because the masses
had an evident development along the interested vessels,
that were superior mesenteric vein (two cases) (Fig. 10),
inferior vena cava (two cases) (Fig. 11), and gonadic vein
(Fig. 12). All cases had intravascular and extravascular
components and internal necrosis. In the only case of
our series in which an inferior vena cava mass was com-
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Fig. 5: Myxoid liposarcoma. Axial
(a) and coronal (b) T2-weighted,
axial Tl-weighted (c), and axial
contrast enhanced fat saturation T1-
weighted MR images reveal right
retroperitoneal encapsulated mass.
The mass shows high signal inten-
sity at T2-weighted and low signal
intensity at T1-weighted due to the
extracellular myxoid matrix, and
patchy areas of enhancement at con-
trast enhanced fat saturation T1-
weighted indicative of solid compo-
nent (arrow).
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Fig. 6: Pleomorphic liposarcoma. Axial T2-weighted (a), T1-weighted (b), and axial contrast enhanced fat saturation T1-weighted () MR
images show a large well defined retroperitoneal heterogeneous soft-tissue mass, with central areas of hemorrhage (arrow).

Fig. 7: Lipoma. Axial contrast-enhanced CT image shows a lipoma-
tous mass occupying the retroperitoneal space into right iliac fossa
without thick septa or soft-tissue nodular components (asterisk).
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Fig. 8: Retroperitoneal mature cystic teratoma. Sagittal multiplanar reconstruction contrast-enhanced CT (a), axial T1-weighted (b), and
sagittal T2-weighted (c) MRI images reveal a encapsulated mass in the presacral space with “fat-fluid level” (arrows), a typical sign of cystic

teratoma.

Fig. 9: Angiomyolipoma arising from renal capsule. Axial contrast-enhanced (a) and axial MIP (b)CT images show fat density retroperito-
neal mass, associated with a left renal cortical defect (arrow) and prominent vessels (asterisk).

pletely intravascular, erroneously interpreted as leiomyosar-
coma, the histological study demonstrated a rare case of
primary epithelioid haemangioendotheioma (EHE) of the
inferior vena cava (Fig. 13).

A leiomyosarcoma with a clear prevalence of the
extravasal component was not included in this group.
Voluminous size and unclear relation with to a venous
vessel were the causes of the other two misinterpreted
cases.

GROUP 3. HETEROGENEOUS MASSES NOT ELIGIBLE IN
GROUPS 1 AND 2, LOCATED IN PARAVERTEBRAL / PRE-
SACRAL SPACE: NEUROGENIC TUMORS

Table III summarizes the clinical and imaging findings
of this group of patients, including diagnostic hypothe-
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sis and histological results. Of the 10 masses included
in this group, 9(90 %) were correctly classified as neu-
rogenic tumors. Radiologists have also mistakenly includ-
ed an extraskeletal sarcoma in this group, which appeared
to be a neurogenic tumor, because it was a paraverte-
bral mass with intradural extramedullary component.
The typical imaging findings of the neurogenic tumors
have been either the oval or hourglass morphology, the
capsule shape, the paravertebral and the presacral site
(Fig. 14), and the possibility to determine neural fora-
men enlargement (Fig. 15).

However, there was no finding to distinguish the dif-
ferent neurogenic forms from each other, apart from two
cases of paraganglioma (Fig. 16), in which in addition
to the radiological features there were also symptoms that
could lead to the diagnosis, later confirmed by histo-
logical examination.
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Tasre 11 - Clinical and imaging features of retroperitoneal solid masses without adipose tissue with vein involvement: leiomyosarcoma

N° Age Sex Mainsymptoms Imaging  Mass size Key radiologic Diagnostic Histology
/ Exam reason exams (cm) features hypothesis
1 46 F No symptoms CT, MRI 2,5 Intravascular Intravascular EHE ICV
components, leiomyosarcoma
heterogeneous c.e
2 56 F Pelvic pain CT, MRI 10 Extravascular/ Leiomyosarcoma Leiomyosarcoma
intravascular gonadic vein gonadic vein
components,
heterogeneous c.e,
necrosis growing along
the vessel
3 62 M Pelvic pain CT, MRI 8 Extravascular Leiomyosarcoma Leiomyosarcoma
component, iliac vein iliac vein
heterogeneous c.e,
necrosis
4 49 F Peripheral CT 13 Extravascular/ Leiomyosarcoma Leiomyosarcoma
venous intravascular ICV ICV
thrombosis components,
heterogeneous c.e,
necrosis and hemorrhage
5 78 M Lower extremity CT 11 Extravascular/ Leiomyosarcoma Leiomyosarcoma
swelling intravascular ICV ICV
components; solid
heterogenous c.e;;
necrosis
6 75 F Abdominal CT 20 Extravascular/ Leiomyosarcoma Leiomyosarcoma
pain, mesenteric intravascular superior superior mesenteric

lymph-nodes
at US

components; solid
heterogenous c.e.;

mesenteric vein

vein

growing along the vessel

Legend: CT: Computed Tomography; MRI: Magnetic Resonance Imaging; c.e: contrast enhanced; EHE: epithelioid haemangioendotheioma;
ICV: inferior cava vein

JTAL BODY
anosa

Fig. 10: Leiomyosarcoma of
the superior mesenteric vein.
Coronal (a) and MIP sagittal
(b) contrast enhanced CT
images reveal an heteroge-
neous mass developing along
the superior mesenteric vein
(arrows), causing thrombosis
(asterisk).
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Fig. 11: Leiomyosarcoma of the inferior vena cava. Axial (a) and coronal (b) contrast enhanced CT images show a heterogeneous right
g. y . . . . . . . . . g. g g
perirenal mass consisting of exophytic component without invasion of the right kidney(arrows) and intraluminal component (arrow), resul-

ting in iliac veins thrombosis (asterisks).

Fig. 12: Leiomyosarcoma of the gonadic vein. Axial (a and b) and MPR coronal (c) contrast enhanced CT images reveal an heterogeneous
mass developing along the right gonadic vein (arrows).

Fig. 13: Epithelioid haemangioendothelioma. Para-sagittal multiplanar reconstruc-
tion of venous phase of contrast enhanced CT shows an intraluminal non-enhan-
cing mass (arrowhead) with peduncolated hypervascular structure (arrow) attached
to the wall of the inferior cava vein.
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Grour 4. CYSTIC MASSES

Table IV summarizes clinical characteristics and imaging
findings of this group of patients, including diagnostic
hypothesis and histological results. Four cystic lym-
phangioma were classified correctly together with 4
tailgut cysts, while a completely cystic ganglioneuroma
(Fig. 17) was mistakenly interpreted as cystic lymphan-
gioma. A solid component indicative of malignant degen-
eration was evident in the context of one of tailgut’s
cysts (Fig. 18).

Our classification allowed to correctly categorize 80 %
(47 out of 59) of retroperitoneal masses. Diagnostic
hypothesis was correct in 32 of 59 cases (54 %). Table
V' summarizes the clinical and imaging findings of
retroperitoneal masses that did not fall into the 4 cate-
gories proposed by our classification, including cystic
ganglioneuroma that was erroneously included in group
4 and extremely rare neoplasms such as clear cell sarco-
ma, malignant rhabdoid tumor (Fig. 19), hemangioper-

icytoma (Fig. 20), extrauterine endometrial stromal sar-
coma (Fig. 21), and urogenital rhabdomyosarcomas.

Discussion

A structured radiologic approach is necessary when a
retroperitoneal mass needs to be evaluated. The proposed
classification correctly classified 80 % of the retroperi-
toneal masses in our case series. However, our results
confirm the difficulty to allocate retroperitoneal masses,
which represents a very heterogeneous group of neo-
plasms. 12 out of 59 (20%) retroperitoneal masses did
not fit into 1-4 groups planned in the proposed classi-
fication, including extremely rare neoplasms such as clear
cell sarcoma ©, malignant rhabdoid tumor 7, heman-
giopericytoma 8, endometrial stromal extrauterine sarco-
ma 7, and uro-genital rhabdomyosarcomas %12,

The accurate diagnostic hypothesis was correct in 54%
of cases. This value may seem low, but the inclusion

TasLe U1 - Clinical and imaging features of retroperitoneal solid masses not eligible for groups 1-2: neurogenic tumors

N° Age Sex Mainsymptoms/ Imaging  Mass size Key radiologic Diagnostic Histology
Exam reason exams (cm) features hypothesis
1 46 F  Adnexa massat US CT, MRI 7,5 Oval morphology, peripheral Neurogenic tumor Neurogenic tumor
avid c.e. and central cystic (Schwannoma)
degeneration
2 42 Lower back pain MRI 9 Hourglass configuration; avid Neurogenic tumor Neurogenic tumor
ce. (Neurofibroma)
3 43 Chronic pelvic pain MRI 9 Circumscribed oval mass, ~ Neurogenic tumor Neurogenic tumor
fascicular sign (Neurinoma)
4 50 Lower back pain MRI 3 Well-defined mass, myxoid ~ Neurogenic tumor Neurogenic tumor
stroma, hypointense on T1-w, (Ganglioneuroma)
hyperintense on T2-w., slow
progressive c.e.
5 42 F Lower back pain MRI 9 Oval mass, mild c.e. Neurogenic tumor Neurogenic tumor
(Ganglioneuroma)
6 67 M LIF pain CT 3 Solid mass with cystic Neurogenic tumor Neurogenic tumor
component and calcifications (Malignant
peripheral nerve
sheath tumor)
7 53 F Hypertension, MRI 6 circumscribed round Paraganglioma Neurogenic
tachycardia mass hemorrhage; cystic tumor (Cystic
component, no avid c.e. praganglioma)
8 41 M Hypertension, CT, MRI 4 Circumscribed round Paraganglioma  Neurogenic tumor
tachycardia mass; cystic degeneration, (Paraganglioma)
calcifications; no avid c.e.
9 68 F No symptoms CT 4.5 Polilobulate mass, Neurogenic tumor Neurogenic tumor
homogeneous avid c.e; (Paraganglioma)
necrosis; “lightbulb”
appearance
10 15 M Right lower back CT, MRI 6 Paravertebral and intradural Aggressive Extraskeletal
pain extramedullary, cystic neurogenic tumor sarcoma

degeneration, peripheral avid
c.e, muscles involvement

Legend: LIF: left iliac fossa; CT: Computed Tomography; MRI: Magnetic Resonance Imaging; c.e: contrast enhanced
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Fig. 14: Presacral schwannoma. Multiplanar reconstruction sagittal CT image (a), sagittal MRI T2-weighted image (b), and sagittal con-
trast-enhanced axial T1-fat saturation MRI image (c) show a solid mass with cystic components just anterior to sacrum, displacing rectum.

Tumor contiguity to sacral nerve roots is not clearly visible.

Fig. 15: Presacral schwannoma. Axial (a) and sagittal (b) T2-weighted fat saturation MR images show a huge well-defined heterogeneous
solid lesion of mixed-signal intensity in the pelvis, arising from the sacrum with foraminal extension of the mass (arrow in b).

criteria chosen, such as liposarcoma subtypes, were
very selective.

Liposarcomas are the most common primary retroperi-
toneal sarcomas, accounting for 37 % in our series
and 35% of all malignant retropritoneal masses in lit-
erature '!. Solid mass with macroscopic lipid is high-
ly suggestive of liposarcoma 2. In our study, 20 of 23
liposarcomas were correctly classified by the identifica-
tion of adipose tissue in the context of the mass. Absence
of macroscopic fat in a retroperitoneal mass does not
exclude a diagnosis of retroperitoneal liposarcoma. This
may represent disease that has dedifferentiated through-

498 Ann. Ital. Chir., 93, 5, 2022

out or a sclerosing subtype. Moreover, myxoid and pleo-
morphic liposarcomas are often predominantly non-fatty
(2), as found in our case studies, too. Histologically,
retroperitoneal liposarcomas are classified into four sub-
types: well-differentiated liposarcoma, de-differentiated
liposarcoma, myxoid liposarcoma and pleomorphic
liposarcoma. Well-differentiated and de-differentiated
liposarcomas comprise the most common liposarcomas
arising in the retroperitoneum, while myxoid and pleo-
morphic liposarcomas are rarely seen in the retroperi-
toneum 12, as our case history encountered (5/23 and
2/23, respectively).
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TaBLE 1V - Clinical and imaging features of retroperitoneal cystic masses

N° age sex Main Imaging Mass size Key radiologic Diagnostic Histology
symptoms / exams (cm) features hypothesis
Exam reason

1 48 M No symptoms CT 6 Encapsulated cystic Cystic Cystic lymphangioma

mass; no c.e. lymphangioma

2 43 F No symptoms CT 7 Encapsulated cystic Cystic Cystic lymphangioma

mass; no c.e. lymphangioma

3 40 F  abdominal pain, CT 3 Encapsulated cystic Cystic Cystic lymphangioma

fullness mass; no c.e. lymphangioma

4 39 F No symptoms CT 6 Encapsulated cystic Cystic Cystic lymphangioma

mass; no c.e. lymphangioma

5 57 F Adnexa mass MRI 4 Encapsulated presacral Tailgut cyst Tailgut cyst

at US mass with high signal
intensity on T1-w.

6 61 M Pelvic pain MRI 4 Encapsulated cystic Tailgut cyst Tailgut cyst
mass with solid with malignant with malignant
nodule; no c.e. degeneration degeneration

7 50 F No symptoms MRI 2,5 Encapsulated cystic Tailgut cyst Tailgur cyst

mass with high signal
intensity on T1-w;
no c.e..
8 53 F RIF pain MRI 9 Encapsulated presacral Tailgut cyst Tailgur cyst
mass with high signal
intensity on T1-w.

9 76 M Early satiety CT 16 Encapsulated cystic Cystic Cystic ganglioneuroma

mass; no c.e. lymphangioma

Legend: RIF: right iliac fossa; CT: Computed Tomography; MRI: Magnetic Resonance Imaging; c.e: contrast enhanced; US: ultrasound

Fig. 16: Retroperitoneal paraganglioma with cystic degeneration. Axial contrast-enhanced CT image (a) shows a low-attenuation mass with
tiny and curvilinear calcifications (arrow). Axial T2-weighted MR image (b) shows the mass to be heterogeneously hyperitense (arrowhead),
with an internal cystic formation.

We have come across radiological signs that have often
allowed correct classification of even well-differentiated
liposarcoma subtypes and de-differentiated forms, where-
as there are no radiological signs that have allowed dis-
tinction between myxoid and pleomorphic subtypes.
Retroperitoneal lipomas are rare and may be indistin-
guishable from liposarcoma, and any retroperitoneal

purely fatty lesion should be considered a well-differen-
tiated liposarcoma rather than a lipoma until it is proven
otherwise 2. However, our lipoma case did not present
septation nor wall thickening, neither increased density
after contrast medium administration, and was therefore
diagnosed as lipoma, later confirmed in bioptic exami-
nation.
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TaBLE V - Clinical and imaging features of retroperitoneal solid masses not eligible into 1-4 groups

N° Age Sex Mainsymptoms  Imaging Mass size Key radiologic Diagnostic Histology
/ Exam reason exams (cm) features hypothesis
1 65 M Abdominal MRI 15 Large mass, avid Retroperitoneal Pleomorphic
mass, dysuria, c.e., necrosis and mass liposarcoma
constipation hemorrhage (no fat)
2 81 M Abdominal mass  CT, MRI 17 Heterogenous solid, Retroperitoneal Mixoid liposarcoma
avid c.e. necrosis mass
(no fat)
3 50 F Abdominal mass  CT, MRI 20 Heterogeneity Retroperitoneal Leiomyosarcoma
hyperintensity mass inferior cava vein
T2-w. and c.e,
calcifications,
hemorrhage
4 64 M Abdominal CT 6 Solid heterogenous Retroperitoneal Leiomyosarcoma
pain C.€.; Necrosis mass superior mesenteric
vein
5 81 M Abdominal mass  CT, MRI 15 Heterogeneity Retroperitoneal Myxofibrosarcoma
c.e. with necrosis, mass
hemorrhage and
calcifications
6 67 M Abdominal CT 3 Heterogenous solid, Retroperitoneal Clear cell sarcoma
pain avid c.e.;hemorrage mass
7 69 F Lung cancer CT 16 Heterogenous solid, Retroperitoneal Hemangiopericytoma
staging avid c.e. necrosis mass
8 83 M No symptoms CT 5 Heterogenous solid, Retroperitoneal Extrarenal rhabdoid
avid c.e. necrosis mass tumor
9 59 F LIF pain MRI 5 Heterogeneity Retroperitoneal Endometrial stromal
hyperintensity T2- mass sarcoma extrauterine
w. and c.e
10 14 F Staging CT, MRI 16 Solid heterogeneous Retroperitoneal bladder RMS
mass with necrosis mass
11 50 F Abdominal CT, MRI 18 Heterogeneity Retroperitoneal bladder RMS
mass, pelvic c.e. with necrosis, mass
pain hemorrhage and
calcifications
12 76 M Early satiety CT 16 Encapsulated cystic Cystic Cystic
mass; no c.e. lymphangioma ganglioneuroma

Legend: LIF: left iliac fossa; CT: Computed Tomography; MRI: Magnetic Resonance Imaging; c.e: contrast enhanced; RMS:

Rhabdomyosarcoma

Leiomyosarcomas are the second most common
retroperitoneal sarcomas, accounting for 28% of all
malignant retropritoneal masses in adult patients !2
Leiomyosarcomas manifest as heterogeneous large mass-
es arising from contiguous vessel (eg, the inferior vena
cava) with extravascular component in 62% of cases,
intravascular and extravascular components in 33% of
cases 2, and only rarely, they are completely intravascu-
lar. In CT and MRI, heterogeneous contrast enhance-
ment is usually found secondary to necrosis and hem-
orrhage. Calcifications are not commonly found, and adi-
pose tissue is absent 2. We correctly classified 5 out of
7 leiomyosarcomas encountered in our case studies, and
the diagnostic hypothesis was histologicaly confirmed,
thanks to the disposition of the vicinity or long vascu-
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lar structure, as verified in the leiomyosarcomas arising

from inferior vena cava, superior mesenteric vena and
gonadic vena. Unfortunately, in some cases the preva-
lence of the extravasal component makes their diagnos-
tic classification difficult, as we found in one of our cas-
es. The bulky size of the mass may also mask its origin
from a venous vessel.

The case of the primary EHE of the inferior vena cava
was erroneously interpreted as completely intravascular
leiomyosarcoma.  Effectively intravascular neoplastic
growth alone is possible, but it is extremely rare in
leiomyosarcomas '2. On the other hand, EHEs are
extremely rare malignant tumors of vascular origin. Only
few cases of this tumor, arising from inferior vena cava
have been described in literature 3.
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Fig. 17: Cystic ganglioneuroma. Axial (a) and coronal (b) contrast enhanced CT images show a encapsulated homogeneous hypodense mass,
between inferior cava vein and aorta. It has cystic appearance ant it has been classified as cystic lymphangioma.

Fig. 18: Tailgut cyst with malignant transformation. Axial fat-suppressed T1-weighted (a), axial fat-suppressed T2-weighted (a) and sagittal
fat-suppressed contrast-enhanced T1-weighted (c) MR images show a large cystic presacral mass with internal nodularity (arrows).

. S R . T—

Fig. 19: Malignant rhabdoid tumor. Axial contrast-enhanced CT image Fig. 20: Hemangiopericytoma. Axial contrast-enhanced CT image
shows retroperitoneal heterogeneous soft tissue mass with central necro-  shows retroperitoneal heterogenous avid enhancement soft tissue mass
sis and increased density after contrast medium administration (arrow).  (arrow).
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Fig. 21: Endometrial stromal sarcoma extrauterine. Axial T2-weighted (a) and axial contrast enhanced T1 fat saturation (b) reveal a hete-
rogeneous encapsulate mass with high signal on T2-weighted and peripheral contrast enhancement on fat saturated T1-weighted (arrows).

Retroperitoneal neurogenic tumor commonly manifests
radiologicaly as a well-defined, smooth or lobulated mass.
Calcification may be seen in all types of neurogenic
tumors. The diagnosis of retroperitoneal neurogenic
tumor is suggested by the imaging appearance of the
lesion, including its location, shape, and internal archi-
tecture 17, Although all neurogenic tumors have sim-
ilar clinical and radiologic findings, predominant or spe-
cific features can be present in each type !°. However,
in our patients, there was no peculiar feature to distin-
guish the different neurogenic forms from each other,
apart from two cases of paraganglioma, in which in addi-
tion to the radiological features there were also symp-
toms that could lead to the diagnosis. Only one of the
10 neurogenous forms in our series was erroneously clas-
sified as cystic mass. It was a completely cystic gan-
glioneuroma that was interpreted as cystic lymphan-
gioma. This possibility, although rare has already been
described in literature >'°.

Lastly, only 9 patients were enrolled with retoperitoneal
cystic masses, which are quite uncommon with a report-
ed incidence of only 1 in 100,000 adults . This is also
a heterogeneous group of lesions that include epithelial
origin (eg, mucinous cystadenoma), mesothelial origin
(eg, cystic mesothelioma), or germ cell origin (eg, cys-
tic teratoma) 2. Other lesions include tailgut cysts, cys-
tic lymphangiomas, and epidermoid cysts. On rare occa-
sions, schwannomas and paragangliomas can be com-
pletely cystic. In our series 4 cystic lymphangiomas, and
4 taligut cysts. Cystic lymphangiomas are characterized
by thin-walled, unilocular or multilocular cystic mass,
with variable attenuation depending on their content.
Tailgut cysts are also more frequently identified in
women and they appear as the other cystic entities men-
tioned above, but unlike the previous ones, they are
always located in the presacral space. Malignant degen-
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eration of tailgut cysts is much more frequent than pre-
viously believed %, and radiological evidence of nodular
thickening of the cyst wall significantly increased the rel-
ative risk of the presence of cancer, as detected in our
case, t00.

Conclusion

The proposed classification did not correctly categorize
all primary retroperitoneal tumors that can be encoun-
tered in the retroperitoneum. In fact, retroperitoneal
masses represent a very heterogeneous group of tumors
that are difficult to classify, since radiological character-
istics can also be similar and nonspecific in many cas-
es. The knowledge of the distinctive radiological features
together with the acquaintance of clinical considerations
of retroperitoneal masses can help the radiologist to nar-
row the field of differential diagnoses and, in some cas-
es, make a specific diagnosis.

The proposed classification for defining retroperitoneal
masses needs further improvement for use in clinical
practice.

Riassunto

Le masse retroperitoneali vengono scoperte molto fre-
quentemente con le tecniche d’imaging (TC ¢ RM) ese-
guite per altri motivi o per sintomi aspecifici. Le masse
retroperitoneali sono rare e pertanto non sono frequen-
ti nella pratica radiologica quotidiana.

La capacita del Clinico e del Radiologo di inquadrarle
all’esordio ¢ fondamentale per la corretta gestione del
paziente. E’ fondamentale che il paziente venga indiriz-
zato in centri specializzati ove vi sia un approccio mul-
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tidisciplinare, dal momento che, la sopravvivenza libera
da malattia dipende, dopo la biologia del tumore, dalla
radicalita del primo intervento chirurgico. Anche l'uti-
lizzo di CHT e di RT prima o dopo l'intervento sono
opzioni che necessitano di una valutazione multidiscipli-
nare e possono fare la differenza nella sopravvivenza.
L’imaging ha molteplici ruoli nella valutazione delle
masse retroperitoneali: individuare e stabilirne la sede,
che non ¢é scontata nelle forme voluminose; valutare il
rapporto con le strutture vicine e linfiltrazione di organi,
visceri o vasi, fornendo elementi utili per il planning
operatorio; valutare la multifocalita e la presenza di
lesioni a distanza; guidare la biopsia della massa e ricer-
care un eventuale persistenza o recidiva di malattia nel
follow-up. Un altro ruolo dell'imaging ¢ quello di fornire
elementi per la caratterizzazione.

Le caratteristiche radiologiche di questo gruppo eteroge-
neo di tumori possono essere simili. La conoscenza
comunque delle caratteristiche specifiche all'imaging, uni-
ta alla conoscenza delle caratteristiche cliniche ed epi-
demiologiche delle masse retroperitoneali possono aiutare
il radiologo a restringere il campo delle diagnosi dif-
ferenziali e in alcuni casi fare una diagnosi specifica. Fino
ad ora sono stati proposti diversi algoritmi diagnostici
per inquadrare i tumori retroperitoneali basati sulla sede
e sulle caratteristiche di densitd in TC e di segnale in
RM, ma non sono stati testati su casistiche.

Lo scopo di questo lavoro ¢ stato quello di valutare I'at-
tendibilita delle tecniche d’imaging di inquadrare i
tumori retroperitoneali sulla base della classificazione che
abbiamo proposto.
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