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Abstract

AIM: To describe the imaging features of solitary fibrous tumors (SFTs) in the abdomen and pelvis, and the clinical and pathologic correlations.

METHODS: Fifteen patients with pathologically confirmed SFTs in the abdomen and pelvis were retrospectively studied with imaging techniques by two radiologists in consensus. Patients underwent unenhanced and contrast-enhanced imaging, as follows: 3 with computed tomography (CT) and magnetic resonance imaging (MRI) examination, 8 with CT examination only, and 4 with MRI examination only. Image characteristics such as size, shape, margin, attenuation or intensity, and pattern of enhancement were analyzed and correlated with the microscopic findings identified from surgical specimens. In addition, patient demographics, presentation, and outcomes were recorded. 

RESULTS: Of the 15 patients evaluated, local symptoms related to the mass were found in 11 cases at admission. The size of the mass ranged from 3.4 to 25.1 cm (mean, 11.5 cm). Nine cases were round or oval, 6 were lobulated, and 10 displaced adjacent organs. Unenhanced CT revealed a heterogeneous isodense mass in 7 cases, homogeneous isodense mass in 3 cases, and punctuated calcification in one case. On MRI, most of the lesions (6/7) were heterogeneous isointense and heterogeneous hyperintense on T1-weighted images and T2-weighted images, respectively. All tumors showed moderate to marked enhancement. Heterogeneous enhancement was revealed in 11 lesions, and 7 of these had cysts, necrosis, or hemorrhage. Early nonuniform enhancement with a radial area that proved to be a fibrous component was observed in 4 lesions, which showed progressive enhancement in the venous and delayed phase. No statistical difference in the imaging findings was observed between the histologically benign and malignant lesions. Three patients had local recurrence or metastasis at follow-up.

CONCLUSION: Abdominal and pelvic SFTs commonly appeared as large, solid, well-defined, hypervascular masses with variable degrees of necrosis or cystic change that often displaced adjacent structures. 

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: Few studies have investigated the imaging features of solitary fibrous tumors (SFTs) in the abdomen and pelvis. We present the computed tomography and/or magnetic resonance imaging features of fifteen cases, and correlated them with histopathological results. We found that the imaging features of abdominal and pelvic SFTs predominantly appeared as large, well-defined, hypervascular masses with variable degrees of necrosis, cystic change, or hemorrhage that tended to displace adjacent structures. SFTs usually manifested as heterogeneous hyperintensity on T2-weighted images with low signal intensity areas representing flow voids, fibrosis, or collagen. SFTs should be considered when the aforementioned imaging features are encountered.

Li XM, Reng J, Zhou P, Cao Y, Cheng ZZ, Xiao Y, Xu GH. Solitary fibrous tumors in abdomen and pelvis: Imaging characteristics and radiologic-pathologic correlation. World J Gastroenterol 2014; 20(17): 5066-5073  Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/i17/5066.htm  DOI: http://dx.doi.org/10.3748/wjg.v20.i17.5066

INTRODUCTION

Solitary fibrous tumors (SFTs) were first described by Klemperer and Rabin in 1931 as a localized fibrous mesothelioma[1]. The origin of SFTs has been controversial, and it is now considered to be a pathologically diverse, ubiquitous mesenchymal neoplasm of fibroblastic or myofibroblastic origin that can be either benign or malignant[2,3]. Clinically, they are often misdiagnosed as other hypervascular tumors by radiological and pathologic examination. Although SFTs may occur in any site of the body, they have been predominantly localized in the pleura, followed by the head and neck, and their presence in the abdomen and pelvis is rare. 

Although the histopathological features of SFTs are well characterized, the appearance of these tumors on imaging is not well documented. To date, the most extensive reports regarding the imaging characteristics of SFTs in the abdomen and pelvis is by Shanbhogue et al[4], Zhang et al[5], and Ginat et al[6], and others focused on case reports[7-10]. To better characterize the radiological features of this rare disease, we present the computed tomography (CT) and/or magnetic resonance imaging (MRI) features of 15 cases of SFTs within the abdomen and pelvis, and correlated them with the histopathological findings. To our knowledge, this is the largest and most detailed radiologic case series reported to date for SFTs.

MATERIALS AND METHODS

Study population and imaging protocol

CT and MRI findings of 15 patients with pathologically confirmed SFTs in the abdomen and pelvis were retrospectively reviewed. Of these 15 patients, three underwent both CT and MRI examination, 8 had CT examination only, and 4 had MRI examination only. This study was conducted according to the ethical standards of our institution and was approved by our review board. 

Due to the retrospective nature of the study, the CT and MR images were acquired with varied parameters. Contrast-enhanced CT was acquired 45-60 s after intravenous injection of Ominipaque-based CT contrast agent; and contrast enhanced MRI scans were acquired 25-30 s (arterial phase), 45-60 s (venous phase), and 3 min (delayed phase) after intravenous administration of gadolinium-based MRI contrast agent. For CT examinations, patients were scanned using a 64 multi-detector CT (Lightspeed VCT, GE Healthcare, Chalfont St Giles, United Kingdom) with an X-ray tube voltage of 120 kV, current of 200 mA, width of collimator 64 mm × 0.625 mm, and collimation and intervals of 5-10 mm. MRI scans were performed with a 1.5 T scanner (Avanto, Siemens Medical Systems, Munich, Germany). The scanning parameters were as follows: a T1-weighted gradient-echo sequence (TR: 90-180 ms, TE: 2-5 ms, ﬂip angle: 70°), T2-HASTE sequence (TR: 4000-6000 ms, TE: 80-100 ms, ﬂip angle: 20°), and T1-weighted VIBE sequence (TR/TE: 4.8/2.2 ms, ﬂip angle: 70°). 

Imaging analysis

The images were reviewed by two radiologists working in consensus-one with 20 years of experience in abdominal imaging and one a fellow. Each was only aware of the histological diagnosis, but did not review the official preoperative radiology reports. The CT and MR images were evaluated for location, size, shape, margin, internal architecture, CT density, and MRI signal intensity compared with adjacent muscle, pattern of enhancement, and changes in adjacent structures. The degree of mass enhancement was assessed subjectively and categorized as follows: mild, when the enhancement was similar to that of adjacent muscle; moderate, when the enhancement was higher than that of muscle but lower than that of blood vessels; marked, when the enhancement was approaching that of blood vessels. These imaging findings were correlated with the microscopic findings of the surgically obtained specimens, and compared between the histologically benign and malignant groups. In addition, review of the patients’ charts was performed to determine demographic data, clinical presentation, and postsurgical outcome.
RESULTS

Clinical results

The study group consisted of 12 men and 3 women with a median age of 65.2 years (range, 1-76 years). Of these 15 patients, 11 (73%) had local symptoms at admission, including a palpable mass (n = 4), abdominal pain or discomfort to various degrees (n = 5), difficulty in defecation (n = 3), urinary frequency or retention (n = 4), gross hematuria (n = 1), and a sexual disorder (n = 1). A firm and non-tender mass was revealed in 10 patients upon digital rectal examination. However, none had systemic symptoms; and all the routine laboratory studies were unremarkable. A Foley catheter was placed in the urethra with complete resolution of urinary symptoms in patients with urinary retention. Surgical excision was successfully performed in all patients; and embolization prior to surgery was performed in one patient to prevent excessive surgical hemorrhage. At follow-up 0-62 mo (median, 20.3 mo) after surgery, 2 patients had local recurrence and one had hepatic metastasis, and all were classified as malignant at initial pathological examination.

Imaging findings
The CT and MR imaging features of the 15 patients with SFTs are shown in Table 1. Three masses were found in the upper abdominal retroperitoneum, 2 in the peritoneal cavity, and 10 in the pelvis including 2 in the presacral space, one in the pararectal space, 3 in the rectovesical space, 3 in the paravesical space, and one in the prevesical space. All patients demonstrated a solitary mass with sizes ranging from 3.4 cm × 3.4 cm to 25.1 cm × 15.0 cm, with 10 masses larger than 10 cm in maximum diameter. Thirteen cases were well-defined, and 2 were ill-defined; 9 cases were round or oval, and the other 6 were lobulated. Thirteen cases displaced and compressed the adjacent organs, such as the pancreas, prostate, uterus, bladder, intestine, or vessels, and could not be delineated on CT and MR imaging. In addition, one of the patients with ill-defined margins showed invasion of the posterior stomach wall and envelopment of the celiac trunk and its branches (Figure 1). However, no lymphadenopathy or distant metastases were detected on the CT and MR images at initial evaluation. 

On unenhanced CT images, all 11 cases with CT scans manifested as an isodense mass, of which 7 had relatively hypodense necrotic or cystic areas, 3 were homogeneous, and one had punctuated calcification. In total, 7 patients underwent MRI scans. On T1-weighted images, almost all lesions were isointense, in which 5 cases exhibited mostly isointense signals with patchy or radial areas of low intensity (Figure 2A), one case had mostly an isointense signal with a patchy area of mild hyperintensity (Figure 3A), and one case had homogeneous isointensity. On T2-weighted images (T2WI), one lesion exhibited homogeneous hyperintensity, and the others had heterogeneous hyperintensity, in which 3 cases had a patchy or radial area of hypointensity (Figures 2B, 3B). In addition, intra- or extra-tumoral flow voids were found in 4 cases on T2WI (Figure 2B). 

After intravenous injection of contrast material, feeding vessels (vascular pedicle) were seen in 4 of the 15 cases (26.7%) (Figure 2C). The degree of mass enhancement on CT and MRI varied from moderate to marked; and in patients with MRI examination, it was marked in the arterial phase and persisted in the portal venous and delayed phase. Of these 15 cases, homogenous enhancement was observed in 4 cases and heterogeneous enhancement in 11 cases. In the latter cases, 7 lesions showed necrotic or cystic areas on enhanced CT and/or MR images, and the other 4 lesions demonstrated early non-uniform enhancement with the center showing a radial or ﬁssured region which showed progressive enhancement spreading from the periphery to the center in the portal venous and delayed phases on enhanced MR images (Figures 2D-F, 3C). However, in our case series, there was no statistical difference in the imaging findings between the histologically benign and malignant lesions.

Pathological findings

Of the surgical specimens, 9 tumors were rounded or ovoid, 6 were lobulated, and 10 were encapsulated. The cut surfaces were grayish-white or yellowish-white in color, and fish meat-like in texture. Radial or ﬁssured regions of the abundant fibrotic component were revealed in the center of 4 cases, cystic or necrotic foci in 7 cases, and hemorrhage in one case. 

Histological examination demonstrated that the tumors had a haphazard patternless architecture of spindle or ovoid cells with a varying degree of collagenous tissues and a hemangiopericytoma-like appearance with prominent thin-walled vascular vessels (Figure 4A). The degree of cellularity varied for each tumor and was inversely related to the collagenous tissues. Immunohistochemical staining revealed that CD34 (Figure 4B) was positive in all cases, CD99 in 12 cases, B-cell lymphoma 2 (bcl-2) (Figure 4C) in 14 cases, S-100 in 4 cases, while all lesions were negative for desmin. The proportion of Ki-67 positive cells was greater than 10% in 4 cases (Figure 4D), and less than 5% in the other cases. In total, 8 patients were classified as benign and 7 presented malignant criteria at pathological analysis of the surgical specimens. All 7 malignant tumors were hypercellular lesions, in which 3 each had mild to moderate atypia, and 4 displayed marked atypia.

DISCUSSION

SFT is a rare spindle cell mesenchymal neoplasm with age of onset around 50-60 years, and equal distribution in men and women. Patients in our series ranged from 1 to 76 years, but the incidence was higher in men than in women with a sex ratio of 4:1. To the best of our knowledge, we report the first case of SFT in an infant. Although SFTs were thought to occur most frequently in the pleura, they may develop virtually anywhere throughout the body, while involvement of the abdomen and pelvis is particularly rare[2]. Despite its characteristic histological and immunohistochemical features, SFTs in the abdomen and pelvis remain a diagnostic challenge to both clinicians and radiologists; it is often poorly recognized and frequently confused with other neoplasms that more commonly occur at this site. Although rare, radiologists and surgeons must be aware of SFTs in the abdomen and pelvis.

Extrapleural SFTs were typically demonstrated as large, slow-growing soft tissue tumors[4]. Symptoms related to the site are frequent in these locations, such as a palpable mass, pain, gross hematuria, bowel obstruction, and urinary retention or obstruction[11,12], as seen in some of our patients. Systemic symptoms such as hypoglycemia (< 5% patients), arthralgia, hypertrophic osteoarthropathy, and clubbing have also been documented in the literature[4,13]; however, they were not present in any of our patients. These symptoms usually resolve upon removal of the tumor. 

In the last 20 years, the classification of SFTs and hemangiopericytoma has changed, and most hemangiopericytomas are now thought to be cellular variants of SFTs[2,3]. Overall, SFTs are usually well-demarcated and partially encapsulated in neoplasms[2]. These tumors are highly vascular and have a propensity to undergo hemorrhage, necrosis, and myxoid degeneration. Microscopically, they show a wide range of morphological features, from predominantly ﬁbrous lesions containing alternating fibrous areas and hyalinized thick-walled vessels (fibrous variants) to more cellular and less ﬁbrous neoplasms with a “patternless pattern” (a monotonous appearance) and thin-walled branching vessels (cellular variant)[2,3,14]. Immunohistochemically, both of them variably express CD34, CD99, and bcl-2 antigens; and the fibrous form demonstrates strong reactivity with CD34, whereas the cellular form demonstrates weak reactivity[2].

General histological features that may help to identify a malignant lesion include large size, infiltrative margins, hypercellularity, nuclear atypia, mitotic activity (≥ 4/10 high-power fields), and the presence of necrosis and hemorrhage[2,15,16]. In addition, malignant SFTs tend to lose CD34 immunoreactivity and overexpress Ki-67, P53, and S-100[17]. In our cases, 8 tumors were classified as benign, and 7 as malignant. Although most extrapleural SFTs have been reported to be benign histologically, approximately 10%-15% of SFTs demonstrate malignant behavior in the form of recurrence or metastasis[2,18]. Local recurrences and distant metastases may be expected in malignant SFTs, as seen in three of our patients. Although none were found in our patients, some cases of ‘‘histologically benign’’ SFTs that do recur or metastasize have been reported in the literature[19,20]. The most important risk factor for recurrence is invaded surgical margins. Therefore, complete resection with negative surgical margins is the treatment of choice, and long-term follow-up of all patients is highly recommended, regardless of anatomic location[20,21]. The vascular nature and the presence of large feeding vessels made surgical removal technically difficult and preoperative embolization that can reduce intraoperative hemorrhage may be required[22], as seen in one of our patients. 

Radiological information provides useful information, such as detection, characterization, and localization of tumors. In addition, it can depict the local extent, possible invasion into adjacent structures, and locoregional and distant metastases. Importantly, these images provide a road map in the future for the operating surgeons. The most common imaging finding, recently reported in the literature, was a large, well-defined, round, oval, or lobulated hypervascular mass that tended to displace or invade adjacent structures such as the bowel, urinary bladder, seminal vesicle, ureter, and vessels[4,5,12]. The largest mass measured in our cases was 25.1 cm × 15.0 cm. The site of origin of the mass could not be defined on some images because margins blended in with adjacent structures. We inferred that the lobulated shape was due to different growth rates of the tumor. In addition, the difference in the resistance against the growth of the tumor may also be an important factor. 

Most of our patients with plain CT scans demonstrated an isodense mass with patchy hypodensity. The attenuation likely depended upon the collagen content, as hyperdense lesions have abundant collagen[6]. Calcification is rare and can be seen in large benign or malignant tumors, but its presence or absence is not necessarily a helpful distinguishing feature[4,6]. On MRI, SFTs were usually isointense or slightly hyperintense on T1WI and heterogeneously hyperintense on T2WI, relative to muscle. Heterogeneous signal intensity was observed in some cases and was likely related to the components of hemorrhage, necrosis, cystic, or myxoid degeneration, and hyalinized stromal content[4,5,7]. However, the presence of low-signal-intensity foci on both T1WI and T2WI were mainly attributed to the components of dense collagen and fibrosis, low cellularity, and associated reduced proton mobility[6]. In addition, lesions with high fibrous content may demonstrate progressive enhancement during the arterial and portal phases that become marked on delayed images[5,8], as seen in some of our patients. 

SFTs were highly vascular and vigorously enhancing on both enhanced CT and MR images. These tumors are usually heterogeneous, with hypervascular areas showing early intense enhancement, hypercellular areas showing moderate enhancement, and areas of necrosis or of cystic or myxoid degeneration showing no enhancement[5,23]. In addition, hypercellular areas demonstrated persistent enhancement in the venous and delayed phases. However, there is considerable overlap in the type of enhancement, during which 100% of malignant and 60% of benign SFTs show heterogeneous enhancement[23], as seen in our patients. Enhanced CT and MR images can depict the supplying arteries, and intra- or extra-tumoral flow voids can be readily revealed on unenhanced T2WI. Wignall et al[24] and Garcia-Bennett et al[25] thought that the presence of a vascular pedicle, although not specific, is a useful distinguishing feature of SFTs; it was seen in 4 of our patients.

The differential diagnosis for these imaging characteristics includes other hypervascular tumors or tumors with predominant fibrous content, such as leiomyosarcoma, neurogenic tumor, pheochromocytoma, lymphoma, desmoid tumor, malignant fibrous histocytoma, mesothelioma, and fibroma. Using imaging findings alone, differentiating among these is not possible. Therefore, complete excision and histopathologic examination are necessary to establish the diagnosis.

In conclusion, the imaging features of SFTs in the abdomen and pelvis predominantly appeared as well-defined, hypervascular masses with variable degrees of necrosis, cystic change, or hemorrhage. They usually manifested as heterogeneous hyperintensities on T2WI with low signal intensity areas representing flow voids, fibrosis, or collagen. Although we believe that the radiologist may diagnose SFT when a mass presents with the aforementioned imaging features, histopathologic examination remains necessary to confirm the diagnosis.

COMMENTS

Background

Solitary fibrous tumors (SFTs) may occur in any site of the body, but their presence in the abdomen and pelvis is rare. Clinically, they are often misdiagnosed as other hypervascular tumors by radiological and pathologic examination. Few studies to date have investigated the imaging features of SFTs in the abdomen and pelvis. 

Research frontiers

The imaging appearance of SFTs on imaging is much less well reported than the histopathologic features. To better characterize the radiological features of this rare disease, the authors present the computed tomography and/or magnetic resonance imaging features of 15 cases of SFTs within the abdomen and pelvis, and correlated them with histopathological results. 

Innovations and breakthroughs

This is the largest and most detailed radiologic case series of SFTs in the abdomen and pelvis reported to date.

Applications

This study indicated that the imaging features of SFTs in the abdomen and pelvis predominantly appear as a well-defined, hypervascular mass with a variable degree of necrosis, cystic change, or hemorrhage. They usually manifest as heterogeneous hyperintensity on T2-weighted images with low signal intensity areas representing flow voids, fibrosis, or collagen. The radiologist may suggest the diagnosis of SFTs when a mass with the above imaging features is encountered.

Terminology

SFTs can be benign or malignant and are considered a pathologically diverse, ubiquitous mesenchymal neoplasm of fibroblastic or myofibroblastic origin.

Peer review

This is a retrospective clinical analysis of 15 cases of SFTs in the abdomen and pelvis. SFTs in the abdomen and pelvis are rarely encountered in clinics. Only anecdotal case reports are given in the medical literature. This case series is important and sheds light on these uncommon neoplasms.
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Figure Legends
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Figure 1  Computed tomography findings of a solitary fibrous tumor in the retroperitoneum. A: Contrast-enhanced axial image showing a lobulated, ill-defined, and heterogeneously moderate enhancing mass in the retroperitoneum. The mass invades the pancreas and stomach (arrows), and the celiac trunk and its branches were enveloped; B: The contrast-enhanced coronal reconstruction image shows envelopment of the branches of the celiac trunk.
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Figure 2  Magnetic resonance images of a solitary fibrous tumor in the presacral space. A: T1-weighted Magnetic resonance (MR) image showed that the mass is lobulated and almost isointense to the muscle. Radial hypointensity is seen in the center; B: Axial fat-suppressed T2-weighted MR image shows that the mass is predominantly hyperintense with radial areas of low signal intensity. In addition, intra- and extra-tumoral flow voids can be detected (arrows); C: Sagittal fat-suppressed T2-weighted MR image showing that the rectum is compressed anteriorly by the mass (arrow); D: The mass demonstrated intense heterogeneous enhancement in the arterial phase. The feeding vessels (vascular pedicle) can be demonstrated clearly (arrows); E, F: The mass showed persistent and progressive enhancement in the portal venous (E) and delayed phase (F). 
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Figure 3  Magnetic resonance images of a solitary fibrous tumor in the rectovesical space. A: T1-weighted Magnetic resonance (MR) image showing an oval isointense mass with patchy mild hyperintensity (arrow). The patchy mild hyperintensity was proven to be a hemorrhage; B: Fat-suppressed T2-weighted MR images reveal a mass with heterogeneous hyperintensity and patchy hypointensity; C: Contrast-enhanced MR images demonstrate moderate heterogeneous enhancement of the mass, which displaces the bladder anteriorly and rectum posteriorly (arrows).
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Figure 4  Pathologic features of the solitary fibrous tumor. A: Hematoxylin and eosin staining, × 40, indicates monotonous spindle cell proliferation with a hemangiopericytoma-like vascular growth pattern; B-D: Immunohistochemical staining, x 40, indicates that the tumor is diffusely positive for CD34 (B) and Bcl-2 (C), and the proportion of Ki67 positive cells is 15% (D).
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Table 1  Radiological findings of the 15 cases with solitary fibrous tumors


No/age/sex


�
Benign/malignant


�
Location


�
Size (cm2)


�
Shape, margin


�
CT density/MRI intensity


�
Degree, pattern of enhancement


�
�
1/1/M


�
Benign


�
Adrenal region-L


�
3.4 × 3.4


�
Rounded, well-deﬁned


�
Isodensity with dot calcification


�
Moderate, homogeneous


�
�
2/76/M


�
Benign


�
Pararectal space-L


�
4.0 × 4.1


�
Oval, well-deﬁned


�
Homogeneous isodensity


�
Moderate, homogeneous


�
�
3/39/M


�
Benign


�
Rectovesical space


�
11.3 × 11.5


�
Lobulated, well-deﬁned


�
Isodensity with patchy necrosis


�
Marked, heterogeneous


�
�
4/41/M


�
Benign


�
Paravesical space-R


�
10.8 × 14.0


�
Oval, well-deﬁned


�
Isodensity with patchy necrosis


�
Moderate, heterogeneous


�
�
5/29/F


�
Benign


�
Paravesical space-L


�
8.1 × 6.3


�
Oval, well-deﬁned


�
Homogeneous isodensity


�
Marked, homogeneous


�
�
�
�
�
�
�
Homogeneous isointensity (T1WI)


�
�
�
�
�
�
�
�
Homogeneous hyperintensity (T2WI)


�
�
�
6/43/F


�
Benign


�
Presacral space


�
15.3 × 18.0


�
Oval, well-deﬁned


�
Isodensity with patchy necrosis


�
Marked, heterogeneous


�
�
�
�
�
�
�
Heterogeneous isointensity with patchy hyperintensity (T1WI)


�
�
�
�
�
�
�
�
Heterogeneous hyperintensity with patchy hypointensity (T2WI)


�
�
�
7/60/F


�
Benign


�
Intraperitoneal


�
18.0 × 20.2


�
Lobulated, well-deﬁned


�
Heterogeneous isointensity with patchy hypointensity (T1WI)


�
Marked, heterogeneous


�
�
�
�
�
�
�
Heterogeneous hyperintensity (T2WI)


�
Progressive enhancement


�
�
8/33/M


�
Benign


�
Presacral space


�
11.3 × 12.0


�
lobulated, well-deﬁned


�
Isointensity with radial hypointensity (T1WI)


�
Marked, heterogeneous


�
�
�
�
�
�
�
Heterogeneous hyperintensity with radial hypointensity (T2WI)


�
Progressive enhancement


�
�
9/69/M


�
Malignant


�
Retroperitoneal


�
15.3 × 20.8


�
Lobulated, ill-defined


�
Isodensity with patchy necrosis


�
Moderate, heterogeneous


�
�
10/59/M


�
Malignant


�
Prevesical space


�
9.3 × 10.2


�
Oval, well-deﬁned


�
Homogeneous isodensity


�
Moderate, homogeneous


�
�
11/52/M


�
Malignant


�
Intraperitoneal


�
7.4 × 8.1


�
Lobulated, well-deﬁned


�
Isodensity with patchy necrosis


�
Marked, heterogeneous


�
�
12/61/M


�
Malignant


�
Paravesical space-R


�
11.6 × 12.0


�
Oval, well-deﬁned


�
Isodensity with patchy necrosis


�
Marked, heterogeneous


�
�
13/47/M


�
Malignant


�
Rectovesical space


�
10.4 × 11.3


�
Oval, well-deﬁned


�
Isodensity with patchy necrosis


�
Moderate, heterogeneous


�
�
�
�
�
�
�
Heterogeneous isointensity with patchy hypointensity (T1WI)


�
�
�
�
�
�
�
�
Heterogeneous hyperintensity (T2WI)


�
�
�
14/51/M


�
Malignant


�
Retroperitoneal


�
15.0 × 25.1


�
Lobulated, ill-deﬁned


�
Heterogeneous isointensity with patchy hypointensity (T1WI)


�
Marked, heterogeneous


�
�
�
�
�
�
�
Heterogeneous hyperintensity (T2WI)


�
Progressive enhancement


�
�
15/57/M


�
Malignant


�
Rectovesical space


�
4.7 × 4.8


�
Oval, well-deﬁned


�
Isointensity with radial hypointensity (T1WI)


�
Marked, heterogeneous


�
�
�
�
�
�
�
Heterogeneous hyperintensity with radial hypointensity (T2WI)


�
Progressive enhancement


�
�
M: Male; F: Female; L: Left; R: Right; CT: Computed tomography; MRI: Magnetic resonance imaging; T1WI: T1-weighted imaging; T2WI: T2-weighted imaging.








