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Retroperitoneal sarcomas
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Abstract

Retroperitoneal sarcomas are rare neoplasms. CT or MR imaging is performed in patients with these tumors to detect
local extent and distant metastases of the tumor and for preoperative surgical planning. Most sarcomas cannot be
characterized as to cell type with CT or MR, with the exceptions being liposarcomas and intracaval leiomyosarcomas.
Similarly histological grading cannot be made definitively with imaging alone, the exception being liposarcoma since
well differentiated liposarcomas contain more macroscopic fat than do less differentiated liposarcomas. After surgery,
follow up imaging with CT or MR and careful scrutiny of the tumor bed and resection site are essential to detect early
recurrences, which can often be managed with re-resection.
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Incidence and statistics

Retroperitoneal sarcomas are rare tumors accounting for
only 1%–2% of all solid malignancies. Of all sarcomas,
the majority occur outside of the retroperitoneum. Only
10%–20% of sarcomas are retroperitoneal sarcomas, and
the overall incidence is 0.3%–0.4% per 100 000 of the
population[1] . The peak incidence is in the 5th decade of
life, although they can occur in any age group.

The most common types of retroperitoneal soft tissue
sarcomas in adults vary from study to study. However,
in most studies, the most frequently encountered cell
types are liposarcomas, leiomyosarcomas and malignant
fibrous histiocytomas (MFH)[2] . Recently, the frequent
diagnosis of MFH in the retroperitoneum has been-
disputed. With the use of immunohistochemistry, many
of these fibrous tumors have now been shown to
represent other sarcoma types such as leiomyosarcomas
or dedifferentiated liposarcomas[3,4]. For this reason, it is
anticipated that the number of these neoplasms that will
be considered as MFH will be dramatically reduced in the
future.

Patients with sarcomas present late, because these
tumors arise in the large potential spaces of the retroperi-
toneum and can grow very large without producing
symptoms[5,6]. Moreover, when symptoms do occur, they
are nonspecific, such as abdominal pain and fullness,
and are easily dismissed as being caused by other less
serious processes[7] . Retroperitoneal sarcomas, therefore,
are usually very large at the time of presentation.

What the surgeon needs to know

Imaging is important in the diagnostic workup of these
patients, being required not only for tumor detection,
staging, and operative planning, but also for guiding
percutaneous or surgical biopsy of these tumors.

As other neoplastic processes, such as lymphoma
and metastatic disease, which are treated differently,
may mimic retroperitoneal sarcomas, tissue diagnosis is
of paramount importance. Therefore, image-guided and
surgical biopsies have a relatively greater role to play in
the diagnosis of retroperitoneal sarcomas than is the case
for sarcomas elsewhere in the body[8–11].
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Figure 1 Contrast-enhanced axial CT shows two
large retroperitoneal heterogenous neoplasms with
areas of low density due to degeneration or necrosis.
These proved to be malignant: a peripheral nerve
sheath tumor (a) and retroperitoneal leiomyosarcoma
(b), respectively.

Once the diagnosis is made, the surgical team needs to
determine if the retroperitoneal sarcoma can be resected.
Therefore one of the first determinations to be made is
whether the tumor is localized, its local extent, and also if
there is evidence of intra- or extra-abdominal metastatic
spread of tumor. The location and size of the tumor,
its relationship to adjacent organs, presence or absence
of local extension, relationship to and/or involvement
of major vascular structures, as well as the presence
of normal anatomic variants and anomalies of major
abdominal arteries and veins, are all crucial pieces of
information that need to be provided. Since resection of
one kidney is not uncommon, any radiographic evidence
of unilateral renal dysfunction involving the kidney that is
not adjacent to the tumor should be relayed to the surgical
team. While it may be unavoidable that the patient will be
left with a single poorly functioning kidney, the surgeon
must be provided with all relevant information prior to
attempted tumor resection.

Table 1 Classifications

Histological grade (G)

G1 Well differentiated
G2 Moderately well differentiated
G3 Poorly or very poorly differentiated

Primary site (T)

T1 Tumor less than 5 cm in diameter
T1a Superficial tumor
T1b Deep tumor
T2 Tumor 5 cm or more in diameter
T2a Superficial tumor
T2b Deep tumor

N.B. Retroperitoneal and pelvic sarcomas are classified as deep
tumors

Nodal involvement (N)

N0 No histologically verified metastases to lymph nodes
N1 Histologically verified regional lymph nodes

Distant metastasis (M)

M0 No distant metastases
M1 Distant metastases present

In evaluating preoperative imaging studies, the radi-
ologist should be cognizant of two facts: (A) up
to 75% of retroperitoneal sarcoma resections involve
concomitant resection of at least one adjoining intra-
abdominal visceral organ (commonly large or small
bowel or kidney); (B) the most common types of vascular
involvement precluding resection are involvement of the
proximal superior mesenteric vessels or involvement of
bilateral renal vessels. Accordingly, since these tumors
tend to invade organs with which they are contiguous,
such contiguity must be mentioned even in the absence
of imaging evidence of gross tumor invasion of these
organs. Also, the mesenteric and renal vessels must be
carefully examined and their relationship to a mid or
upper retroperitoneal tumor described.

Tumor staging

Accurate staging is important as it facilitates determi-
nation of appropriate surgery, establishes prognosis, and
provides a guide for adjunctive therapy.

The American Joint Committee Staging System
(Tables 1 and 2) of extremity soft tissue sarcomas, which
is based on the TNM classification, is most commonly
used for most retroperitoneal soft tissue sarcomas,
although it is better suited for extremity sarcomas[12].
This staging system takes into consideration histological
grade, tumor size and depth relative to the superficial
muscular fascia, presence or absence of lymph node
involvement, and the presence or absence of distant
metastases (Table 2). Nearly all retroperitoneal sarcomas
are large and>5 cm and are deep to the superficial fascia.
Therefore localized retroperitoneal sarcomas are nearly
always classified as Stage IIB (large, low-grade, and
deep) or stage III (large, high-grade and deep) neoplasms,
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Table 2 American Joint Committee staging of soft tissue sarcomas

Stage Classification Description

IA GI, T1, N0, M0 Grade 1 tumor,<5 cm in diameter no regional lymph nodes and/or distant metastases
IB GI, T2, N0, M0 Grade 1 tumor, 5 cm or more in diameter, no nodes and/or metastases
IIA G2, T1, N0, M0 Grade 2 tumor,<5 cm in diameter, no nodes and/or metastases
IIB G2, T2, N0, M0 Grade 2 tumor, 5 cm or more in diameter, no nodes and/or metastases
IIIA G3, T1, N0, M0 Grade 3 tumor,<5 cm in diameter, no nodes and/or metastases
IIIB G3, T2, N0, M0 Grade 3 tumor, 5 cm or more in diameter, no nodes and/or metastases
IIIC G1–3, T1, 2, N1, M0 Tumor of any grade and/or size, with regional involved nodes, but no metastases
IVA G1–3, T3, N0, N1, M0 Tumor of any grade invading bone vessels/nerves, with/without nodes, no metastases
IVB G1–3, T1–3, N0, N1, M1 Tumor with distant metastases

with the distinction between these two stages being made
only on the basis of histologic grade.

Figure 2 Liposarcoma. Contrast-enhanced axial CT
shows large right retroperitoneal liposarcoma (arrow)
composed predominantly of fat but also has areas of
soft tissue density and calcific components.

Role of imaging in sarcoma
characterization, grading and prognosis

Imaging cannot be reliably used to predict the cell types
of most sarcomas (Fig. 1(a), (b)), with rare exceptions
being liposarcoma and intracaval leiomyosarcomas. The
presence of macroscopic fat enables one to make the
diagnosis of a liposarcoma (Fig. 2). However, not all
liposarcomas demonstrate macroscopic fat on imaging
(Fig. 3). Some of these tumors may be composed almost
entirely of soft tissue and fluid components. In these
instances, the tumors cannot be differentiated from other
types of sarcomas[13–15]. A tumor within the lumen
of the inferior vena cava with expansion of its lumen
and enhancing tumor thrombus is pathognomonic of an
intracaval leiomyosarcoma (Fig. 4(a), (b))[16,17].

Fortunately, it has been shown that in the vast majority
of sarcomas, cell type has no impact on treatment and
long-term survival. The major factors that affect survival
are the tumor grade and resectability[10,11]. Patients who

have had a successful complete resection and also have
low-grade tumors have the best survival rates.

Figure 3 High-grade liposarcoma. Contrast-
enhanced axial CT shows left-sided predominantly
soft-tissue density abdominal tumor (arrow) which
proved to be a high-grade pleomorphic liposarcoma.

Only rarely can imaging predict sarcoma grade and
prognosis. The exception is a liposarcoma, and, in gen-
eral, if a liposarcoma contains mostly fat and very little
soft tissue, it is likely to be a low-grade tumor (Fig. 5(a),
(b)). However, the converse is not true. A liposarcoma
containing a large amount of soft tissue and with little
or no macroscopic fat, may be a low-, intermediate- or
high-grade tumor. Calcification or ossification within a
liposarcoma has been shown to be a poor prognostic
feature, often indicating dedifferentiation.

CT is the most commonly used modality for iden-
tification, localization, and staging of retroperitoneal
sarcomas[5,8,18–20]. The use of magnetic resonance
imaging is generally reserved for selected problem
solving; such as to address questions regarding vascular
invasion, and evaluate problematic indeterminate liver
lesions.

More recently PET-FDG imaging has been used in an
effort to assess the tumor grade as well as to evaluate
patients for tumor recurrence (Fig. 6(a), (b))[21–23].
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Figure 4 Intracaval leiomyosarcoma. Large inferior
vena caval leiomyosarcoma (arrow) seen on (a)
contrast-enhanced CT and (b) coronal contrast-
enhanced gradient echo MR image (arrow). Note
intraluminal tumor extension on both images.

Treatment

The definitive treatment of primary retroperitoneal
sarcomas is surgical resection[5] . Chemotherapy and
radiotherapy without surgical debulking have rarely been
beneficial, when used alone or in combination[5] . Pre-,
intra- or post-operative radiotherapy has, however, been
of benefit in some patients, but, in most instances, does
not improve patient prognosis[5,24–27]. As these tumors
are locally invasive, extensive and aggressive local
resection of the tumor and any adjacent organs should
be performed at the time of presentation. Resection of
the tumor en-bloc with adjacent adrenals, kidneys, or
segments of small bowel, or colon is often required[28,29].
In a study of 28 patients with liposarcomas, adjacent
organ resection was carried out in more than half the
cases, with partial or total resection of the kidneys in
60%, colon in 50% and adrenal glands in 35%[27].

(a)

(b)

Figure 5 Well-differentiated low-grade and high-
grade liposarcomas. (a) Contrast-enhanced axial CT
shows well encapsulated fatty mass (arrow) with no
septations or soft tissue component. This proved to
be a well-differentiated liposarcoma. (b) Contrast-
enhanced axial CT shows a predominantly soft tissue
pelvic mass (arrow) which proved to be a high-grade
liposarcoma.

Imaging follow-up

Despite ‘complete’ resections, 5- and 10-year survival
rates are poor, being 51% and 36% respectively[30,31].
This is most often due to local recurrences in the
surgical bed. Most tumor recurrences occur within 2
years of initial surgical resection[7,32]. Since subsequent
prognosis in these patients is affected by the ability to
completely resect the local recurrences, early detection
of tumor recurrence is important. When re-resections are
performed early, they are successful in up to 90% of
the patients[30,31]. Unfortunately, many recurrences are
diagnosed late in the course of the disease, leading to
incomplete resection, which then leads to re-recurrence
in about 50% of patients.

As most recurrences are local, a careful scrutiny of
the surgical bed for subtle changes on follow-up imaging
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should be made[28–32]. Clinical follow is usually up not
helpful as up to 50% of patients are asymptomatic, and if
symptoms are present, they are usually nonspecific.

(a)

(b)

Figure 6 Metastatic fibrosarcoma. (a) Coronal PET-
FDG image shows peritoneal metastatic nodule
(arrow). (b) Axial contrast-enhanced CT shows this
metastatic nodule (arrow), which was not prospec-
tively identified as it was thought to be part of the left
lobe of the liver.

(a)

(b)

(c)

Figure 7 Recurrent liposarcoma. (a) Contrast-
enhanced axial CT shows right retroperitoneal mass
(arrow) which as a liposarcoma. (b) On a 6-month
post-resection follow-up contrast-enhanced axial CT,
there is suggestion of recurrence (arrow). This was
interpreted as being indeterminate for recurrence.
(c) At 12-month follow-up contrast-enhanced axial
CT, the mass (arrow) has shown interval growth
and is more obvious. This proved to be recurrent
liposarcoma.

Detection of early local recurrences can be difficult.
Soft tissue attenuation recurrences may not be easily
distinguished from post-operative scarring/fibrosis in
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the surgical bed. Detection of local recurrence in
liposarcomas is especially difficulty as, when small,
recurrent liposarcomas can be difficult to distinguish
from normal retroperitoneal fat on imaging (Fig. 7(a)–
(c))[32]. Frequently, closer scrutiny may show that the
fat in a recurrent liposarcoma is of slightly higher CT
attenuation when compared to normal retroperitoneal fat.
Also, at times, recurrent liposarcomas can have different
imaging characteristics than that of the primary tumor. In
one CT study of fat-containing liposarcomas, four of the
eight recurrent tumors did not contain any visible fat[32].
As recurrent tumors are best treated with repeat surgical
resection, all tumor-bearing sites should be identified to
enable optimal and complete re-resection[32,33].

Regional metastases are also frequent and a thorough
search of the draining nodes, peritoneal surfaces, and liver
should be made prior to evaluation for distant metastases.

Follow-up imaging is usually performed with CT or
MRI with the frequency of follow-up being often dictated
by the completeness of the tumor resection, tumor type
and grade[34]. One suggested follow up scheme is to
obtain imaging at regular intervals (i.e. CT or MRI every
3–4 months for 2 years, then every 4–6 months for 3–
5 years, and every 12 months thereafter. Follow up for
greater than 5 years is recommended as although most
sarcomas (whether high-grade or low-grade) recur within
2 years, marked delay in appearance of recurrent disease
is not unusual.

References
[1] Mettlin C, Priore R, Rao U. Results of the national soft tissue

sarcoma registry. J Surg Oncol 1982; 19: 224–7.
[2] McGrath P. Retroperitoneal sarcomas. Semin Surg Oncol 1994;

10: 364–8.
[3] Daugaard S. Current soft tissue sarcoma classification. Eur J

Cancer 2004; 40: 543–8.
[4] Coindre JM, Mariani O, Chibon Fet al. Most malignant

fibrous histiocytomas developed in the retroperitoneum are
dedifferentiated liposarcomas: a review of 25 cases initially
diagnosed as malignant fibrous histiocytomas. Mod Pathol 2003;
16: 256–62.

[5] Papanicolaou N, Yoder IC, Lee MJ. Primary retroperitoneal
neoplasms: How close can we come in making the correct
diagnosis. Urol Radiol 1992; 14: 221–8.

[6] Singer S, Corson JM, Demetri GDet al. Prognostic factors
predictive of survival for truncal and retroperitoneal soft tissue
sarcoma. Ann Surg 1995; 221: 185–95.

[7] van Dalus T, van Geel AN, van Coevorden Fet al. Dutch
soft tissue sarcoma group. Soft tissue carcinoma in the
retroperitoneum: an often-neglected diagnosis. Eur J Surg Oncol
2001; 27: 74–9.

[8] Arca MJ, Sondak VK, Chang AE. Diagnostic procedures and
pretreatment evaluation of soft tissue sarcomas. Semin Surg
Oncol 1994; 10: 323–31.

[9] Karakousis CP, Kontzoglou K, Driscoll DL. Resectability of
retroperitoneal sarcoma: a matter of surgical technique. Eur J
Surg Oncol 1995; 21: 617–22.

[10] Storm FK, Mahvi DM. Diagnosis and management of retroperi-
toneal soft-tissue sarcoma. Ann Surg 1991; 214: 2–10.

[11] Heslin MJ, Lewis JJ, Nadler Eet al. Prognostic factors associated
with long-term survival for retroperitoneal sarcoma: Implications

for management. J Clin Oncol 1997; 15: 2832–9.
[12] Russell WO, Cohen J, Edmonson JHet al. Staging system for

soft tissue sarcoma. Semin Oncol 1981; 8: 156–9.
[13] Matsumoto K, Takada M, Okabe H, Ishizawa M. Foci of signal

intensities different from fat in well-differentiated liposarcoma
and lipoma. Correlation between MR and histological findings.
Clin Imaging 2000; 24: 38–43.

[14] Sung MS, Kang HS, Suh JSet al. Myxoid liposarcoma: appear-
ance at MR imaging with histologic correlation. Radiographics
2000; 20: 1007–19.

[15] Kransdorf MJ, Bancroft LW, Peterson JJ, Murphey MD,
Foster WC, Temple HT. Imaging of fatty tumors: distinction
of lipoma and well-differentiated liposarcoma. Radiology 2002;
224: 99–104.

[16] Blum U, Wildanger G, Winfuhr Met al. Preoperative CT and
MR imaging of inferior vena cava leiomyosarcoma. Eur J Radiol
1995; 20: 23–7.

[17] Hemant D, Krantikumar R, Amita J, Chawla A, Ranjeet N.
Primary leiomyosarcoma of inferior vena cava, a rare entity:
Imaging features. Aust Radiol 2001; 45: 448–51.

[18] Eilber FC, Eilber KS, Eilber FR. Retroperitoneal sarcomas. Curr
Treat Opin Oncol 2000; 1: 274–8.

[19] Heslin MJ, Smith JK. Imaging of soft tissue sarcomas. Surg
Oncol Clin N Am 1999; 8: 91–107.

[20] Varma DG. Imaging of soft tissue sarcomas. Curr Oncol Rep
2000; 2: 487–90.

[21] Folpe AL, Lyles RH, Sprouse JT, Conrad EU III, Eary JF. (F-18)
fluorodeoxyglucose positron emission tomography as a predictor
of pathologic grade and other prognostic variables in bone and
soft tissue sarcoma. Clin Cancer Res 2000; 6: 1279–87.

[22] El-Zeftawy H, Heiba SI, Jana Set al. Role of repeated F-18
fluorodeoxyglucose imaging in management of patients with
bone and soft tissue sarcoma. Cancer Biother Radiopharm 2001;
16: 37–46.

[23] Messa C, Landoni C, Pozzato C, Fazio F. Is there a role for FDG
PET in the diagnosis of musculoskeletal neoplasms? J Nucl Med
2000; 41: 1702–3.

[24] Stoeckle E, Coinbdre JM, Bonvalot Set al. French Federation
of Cancer Centers Sarcoma Group. Prognostic factors in
retroperitoneal sarcoma: a multivariate analysis of a series of 165
patients of the French Cancer Center Federation Sarcoma Group.
Cancer 2001; 92: 359–68.

[25] Mahajan A. The contemporary role of the use of radiation
therapy in the management of sarcoma. Surg Clin Oncol N Am
2000; 9: 503–24.

[26] Pisters PWT, Ballo MT, Patel SR. Preoperative chemoradiation
treatment strategies for localized sarcoma. Ann Surg Oncol 2002;
9: 535–42.

[27] Alektiar KM, Hu K, Anderson L, Brennan MF, Harrison LB.
High-dose rate intraoperative radiation therapy (HD-IORT) for
retroperitoneal sarcomas. Int J Radiat Oncol Biol Phys 2000; 9:
61–5.

[28] Marinello P, Montresor E, Iacono Cet al. Long term results
of aggressive surgical treatment of primary and recurrent
retroperitoneal sarcomas. Chir Ital 2001; 53: 149–57.

[29] Karakousis CP, Gerstenbluth R, Kontzglous K, Driscoll DL.
Retroperitoneal sarcomas and their management. Arch Surg
1995; 130: 1104–9.

[30] Ferrario T, Karakousis CP. Retroperitoneal sarcomas: grade and
survival. Arch Surg 2003; 138: 248.

[31] Hassan I, Park SZ, Donohue JHet al. Operative management of
primary retroperitoneal sarcomas: a reappraisal of an institutional
experience. Ann Surg 2004; 239: 244–50.

[32] Gupta AK, Cohan RH, Francis IRet al. Patterns of recurrent
retroperitoneal sarcomas. AJR 2000; 174: 1025–30.

[33] Fotiadis C, Zografos GN, Karatzas G, Papchristodoulou A,
Sechas MN. Recurrent liposarcomas of the abdomen
and retroperitoneum: three case reports. Anticancer Res
2000; 20: 579–83.

[34] Cormier JN, Pollock RE. Soft tissue sarcoma. CA: A Cancer
Journal for Clinicians 2004; 54: 94–109.


