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Imaging Modalities and Differential 
Diagnosis

Matthew T. Houdek and Benjamin M. Howe

3.1  Introduction

The pelvis is a common site for primary and metastatic 
tumors. Although common, the diagnosis can be difficult. 
Patients with pelvic tumors often have a variable and non-
specific clinical presentation, with symptoms ranging from 
pain, fever, fatigue, bowel/bladder changes, weight loss, and 
lower extremity swelling. Due to the heterogeneity in the 
presentation, the diagnosis may be delayed until the tumors 
are either large enough to cause significant symptoms or 
pathologic fracture, or they are incidentally found on imag-
ing for nonspecific symptoms such as back or hip pain. In the 
workup of a pelvic mass, plain radiographs, computed 
tomography (CT), magnetic resonance imaging (MRI), and 
positron emission tomography/computed tomography (PET/
CT) are used to detect and characterize these lesions. The 
purpose of this chapter is to review the use of these imaging 
modalities and define the characteristics of some of the com-
mon lesions of the pelvis.

3.2  Imaging Modalities

3.2.1  Plain Radiographs

Plain radiographs are commonly the initial study in the eval-
uation of pelvic tumors. Large soft tissues masses may dis-
place the bowel gas, obscure normal fat planes, or distort 
interfaces between muscle and the overlying fat allowing for 
detection on plain radiographs. Even very large soft tissue 
tumors can be challenging to detect on plain radiographs 
given the overlying bowel gas and soft tissues.

The overlying soft tissues and bowel gas and complex 
osseous anatomy of the pelvis limit the detection of pelvic 
bone tumors on plain radiographs. Initial radiographs in 
unsuspected pelvic bone tumors are typically anterior- 
posterior projection, and the lack of orthogonal imaging lim-
its the confident detection of pelvic bone tumors on the initial 
radiographs (Fig. 3.1). Likewise, the thick cancellous bone 
of the ilium allows bone tumors to be overlooked until large 
and destructive. This is in contrast to lesions of the pubis and 
the ischium, where the thin cancellous bone and lack of over-
lying structures make the lesions more conspicuous.

After detection of an osseous lesion on plain radiographs, 
an attempt should be made to categorize a lesion as having 
either nonaggressive or aggressive features. This distinction 
is more challenging in the pelvis compared to tumors of the 
extremities given the technical limitations of pelvic radio-
graphs discussed above. The three categories of bone destruc-
tion are purely lytic, purely sclerotic, and mixed lytic and 
sclerotic.

The patterns of bone destruction and reaction of the host 
bone aid in the determination of aggressive and nonaggres-
sive of lytic bone lesions. The margin formed between the 
lytic lesions and the adjacent host bone infers the aggressive-
ness of the tumor. In general, a narrow transition zone 
between the tumor and the host bone indicates a slow pattern 
of growth. A narrow zone of transition can be further subdi-
vided into sclerotic and non-sclerotic. Aggressive tumors 
typically present with more indistinct margins (also referred 
to as a wide zone of transition) between the tumor and the 
adjacent host bone.

Periosteal reaction indicates the aggressiveness of both 
lytic and sclerotic bone tumors that involve or are adjacent to 
the cortex. The periosteal reaction type is an indicator of the 
host bone response and growth rate of bone lesions. Solid 
and unilamellar suggest an indolent growth pattern or reac-
tive formation associated with adjacent inflammatory 
changes. Aggressive patterns of periosteal reaction include 
multi-lamellated, spiculated (also referred to as hair on end 
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or sunburst), or interrupted which may present with elevation 
of the adjacent periosteum (Codman’s triangle).

Matrix mineralization refers to calcification that forms 
typical patterns on the acellular matrix. The presence of 
either chondroid or osteoid matrix is an indicator of the type 
of tumor present, but matrix formation can be found in 
benign or malignant lesions. Chondroid matrix is defined as 
having a stippled, comma, or popcorn-shaped calcification 
(Fig.  3.2), while osteoid matrix is fluffy and ill-defined 
calcification.

3.2.2  Computed Tomography

CT serves as extension of radiographic evaluation of pel-
vic bone tumors given the limitations of plain radiographs 
in the detection and characterization of pelvic bone lesions. 
CT may better define periosteal reaction, lesions margin-
ation, and matrix formation (Fig.  3.3). CT is superior to 
MRI for characterizing periosteal reaction, cortical 
destruction, and tumor matrix formation [1]. Likewise, CT 
allows for the creation of three-dimensional (3D) models 
which can assist in the preoperative planning and assisting 
of surgical resection through navigated resections [2, 3]. 
CT is the modality of choice for image-guided percutane-
ous biopsy of pelvic tumors as it allows for planning a safe 
approach for the biopsy and documentation of the path of 
the needle that allows for resection of the tract in malig-
nant tumors. Computed tomography (CT) scans are help-
ful in the staging of patients with pelvic sarcomas (chest, 
abdomen, and pelvis) and are also useful in providing 
cross-sectional imaging for patients with MRI 
contraindications.

3.2.3  Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) is the modality of choice 
to diagnose and characterize tumors of the pelvis and has 
proven superior to other imaging modalities for assessing 
articular extension [4, 5]. Ideally performed prior to any 
biopsy in order to reduce the biopsy-related changes, multiple 
planes (axial, sagittal, and coronal) and sequences types are 
used to characterize the tumors and for planning resection 
and reconstruction. All MRI protocols for pelvic tumors 
should include T1-weighted non-fat-saturated and fluid- 
sensitive sequences (T2-weighted fat-saturated or inversion 
recovery). Straight axial and sagittal images are standard and 
should be performed in the preoperative evaluation of all pel-
vic tumors. Coronal images may be performed in relation to 
the axis of the body, which are particularly helpful in deter-
mining the extent of periacetabular tumors. Coronal oblique 
images orientated to the sacrum are helpful in the evaluation 
of lumbosacral plexus involvement. Intravenous gadolinium 
contrast helps distinguish cystic/necrotic versus solid compo-
nents of tumors (Fig. 3.4) which may be helpful in subsequent 
planning of percutaneous image-guided biopsy. Fat saturation 
of the post-gadolinium images increases the conspicuity of 
the margins of the mass and allows for better visualization of 
the blood vessels for surgical planning. Despite the superb 
soft tissue contrast and ability of MRI to confidently identify 
the composition of multiple tissue types, many bone and soft 
tissue tumors cannot be confidently diagnosed on imaging 
alone. These lesions are referred to as indeterminate and 
biopsy is required for diagnosis. All MRI exams should be 
interpreted with plain radiographs when possible. Tumor 
matrix calcifications are better defined on CT and plain radio-
graphs. Chondroid matrix has high T2  signals with a lobular 

a b

Fig. 3.1 Frontal radiograph of the pelvis (a) highlights the limitations 
of plain radiographs in the diagnosis of pelvic tumors. A subsequent 
axial T2-weighted fat-saturated image of the pelvis (b) performed 

2 weeks later demonstrates a massive left sacropelvic destructive mass 
with marked surrounding edema and a large soft tissue mass  
(b—arrow). Biopsy demonstrated Ewing sarcoma
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c d

Fig. 3.2 A frontal radiograph in a 52-year-old man with left hip pain 
demonstrates a periacetabular lytic lesion (a—arrow) without cortical 
destruction or matrix mineralization identified. A subsequent CT dem-
onstrates internal chondroid matrix (b—arrowhead). The T1 (c) and 

T2-weighted (d) coronal MRI images demonstrate the marrow- 
replacing mass with T2-weighted hyperintensity and lobulated margins 
consistent with a cartilage tumor. Pathology confirmed a grade II 
chondrosarcoma

a b

Fig. 3.3 A frontal radiograph (a) of a 52-year-old man demonstrates a 
purely lytic left periacetabular lesion. Although portions of the lesion 
appear to have a narrow zone of transition, cortical destruction is noted 

medial (a—arrow). A coronal CT image (b) of the pelvis better demon-
strates the finding in this plasmacytoma
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growth pattern with low-signal septations (Fig. 3.2). Osteoid 
matrix has intermediate to low signal intensity on all 
sequences. The margin characterizations of lytic bone lesions 
used in plain radiography and CT should not be applied to 
MRI images. The bone tumor margins on MRI are formed by 
the interface of the tumor and the bone marrow which is pre-
dominantly fat in older individuals (Fig.  3.5). Aggressive 
intramedullary tumors may form a sharp boundary with the 
adjacent fatty marrow, but this does not necessarily indicate 
that the tumor is “well- circumscribed,” a term that should be 
reserved for radiographs. Unlike plain radiographs, MRI is an 
excellent means to define the extent of a sarcoma but can 
overestimate the size of the tumor due to increased signal 
changes from edema. The spread of the tumor in the pelvis 
can provide clues as to whether a tumor is benign or malig-
nant, with spread across the sacroiliac (SI) joint or articular 
involvement and breakthrough in the hip suggestive of a 
malignant process. Likewise, MRI can evaluate the extent of 
neurovascular involvement, specifically the T1-weighted 
sequences where fat planes are readily demonstrated.

In addition to being the imaging modality of choice to 
diagnose and characterize tumors of the pelvis, MRI is also 
the preferred modality to identify a preserved fat plane 
between the tumor and vascular structures. This is best seen 

in the non-fat-saturated T1 images, but it is also helpful to 
have post gadolinium-enhanced sequences to compare to. 
Although a CT angiography has better spatial resolution and 
is a better modality in determining patency of small arteries 
and intraluminal extension, it lacks the soft tissue contrast 
of MRI, and therefore it is difficult to determine if the ves-
sels are abutted by the tumor. Due to this feature, MRI alone 
is typically adequate to determine vascular involvement.

Pre- and post-adjuvant treatment MRIs are essential for 
surgical planning. Often, the peritumoral edema on pretreat-
ment studies is gone on the posttreatment studies. Typically, 
we plan to resect a margin beyond the pretreatment peritu-
moral edema in order to obtain a negative margin. This also 
highlights the importance of obtaining the same imaging 
sequences, in the same planes, for preoperative planning. 
Likewise, MRI imaging is also commonly used in the fol-
low- up setting in order to evaluate for disease recurrence.

In addition to the common sequences obtained with imag-
ing of the pelvis, specific sequences can be added in order to 
determine certain tumor characteristics. Since tumor tissue 
enhances with early dynamic images, dynamic-enhanced 
MRI may allow for the differentiation of tumor extension 
from reactive edema [6, 7]. Similarly, since active tumors 
enhance, and nonviable tumor doesn’t readily enhance, 

a b

Fig. 3.4 Axial CT of the pelvis (a) demonstrates purely lytic lesion 
in the right iliac wing. The lesion has a narrow zone of transition, no 
cortical destruction, no periosteal reaction, and no soft tissue mass. 
Subsequent axial T2-weighted fat-saturated images of the pelvis show 

the lesion to be very hyperintense, similar to simple fluid. A linear 
fluid- fluid level is noted confirming the cystic nature (b—arrow). This 
lesion has benign imaging features. Curettage confirmed a simple 
bone cyst
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dynamic MRI can assess the response to treatment by deter-
mining the extent of tumor necrosis [8].

3.2.4  Positron Emission Tomography/
Computed Tomography

Positron emission tomography/computed tomography (PET/
CT) has recently become increasingly used in the diagnosis 
and evaluation of pelvic tumors. PET/CT enhances the use of 
CT imaging and allows for the differentiation of benign from 
malignant lesions, detection of metastatic disease, and tumor 
surveillance [9]. PET/CT is based on the uptake of [18F]-2- 
deoxy- 2-fluoro-D-glucose (FDG) in the tumor which is asso-
ciated with cellular glycolysis. The degree of FDG avidity 
can be compared to the metabolic activity of the surrounding 
tissue, with increased uptake typically found in malignant 
tumors [10–13]. In a study by Aoki and colleagues [13], the 
authors noted an increased uptake of two times greater 
uptake for benign lesions and four times greater uptake for 
malignant lesions compared to background tissue for bone 
lesions. The strength of PET/CT is in the ability to stage 
malignant tumors.

3.3  Imaging Features of Common Pelvic 
Tumors

3.3.1  Malignant Lesions

3.3.1.1  Chondrosarcoma
Chondrosarcoma is the most common primary malignancy 
of the bones of the pelvis and is characterized by a malignant 
proliferation of chondroid matrix. Chondrosarcoma can 
either be a primary bone tumor or a secondary tumor arising 
from an enchondroma or osteochondroma. In the pelvis, the 
tumors are typically low grade, with high-grade tumors hav-
ing a worse prognosis [14].

Primary cartilage tumors in the pelvis should be 
approached with caution as the imaging features applied to 
differentiate enchondromas from low-grade chondrosarco-
mas in the extremities should not be directly applied to the 
pelvis. Aside from hereditary multiple enchondromatoses, 
pelvic enchondromas are rare. The incidence of chondrosar-
coma and enchondromas is opposite from the extremities 
where benign enchondromas are quite common [15]. 
Typically, low-grade tumors have well-defined margins and 
may have cortical expansion. Chondroid matrix may or may 

a b

Fig. 3.5 AP radiograph of the left hip demonstrates subtle periosteal 
reaction along the medial margin of the ischium (a—arrow). The subse-
quent coronal STIR MR image demonstrates a large marrow-replacing 
mass in the left acetabulum with soft tissue extension and an enlarged 

left pelvic node (b—arrow). The differential diagnosis in the older 
patient is metastasis, myeloma, lymphoma, and primary sarcoma. The 
relative lack of findings with extensive involvement on MRI can be seen 
with osseous lymphoma, which was confirmed on a subsequent biopsy
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not be present in pelvic chondrosarcoma. The “rings and 
arcs” pattern of chondroid matrix mineralization is better 
delineating on CT than plain radiographs for pelvic chondro-
sarcomas. On CT, the matrix is often described as stippled, 
and there can be cortical destruction, periosteal reaction, 
pathologic fracture, and an associated soft tissue mass with 
chondrosarcomas. On MRI, the mass demonstrates lobules 
of high T2 signal consistent with chondroid matrix. 
Dedifferentiated chondrosarcoma has components of both 
low-grade and high-grade tumors. A large lytic destructive 
tumor with a soft tissue mass adjacent to a cartilage tumor 
with matrix mineralization suggests the diagnosis of dedif-
ferentiated chondrosarcoma [16].

Secondary chondrosarcoma may arise in the cartilage cap 
of osteochondromas (Fig. 3.6). A small cap, less than 2 cm 
thick, is typically benign. A cartilage cap thicker than 2 cm 

with irregularity of the osseous stalk, irregular calcifications, 
and a poorly defined cap is suspicious for malignant transfor-
mation into a chondrosarcoma [17].

3.3.1.2  Osteogenic Sarcoma
Although not as common in the pelvis as the extremities, con-
ventional osteogenic sarcoma is the second most common 
primary malignancy of bone [18]. In the pelvis, osteosarcoma 
is most commonly located in the ilium and acetabulum 
(Fig. 3.7). On plain radiographs, osteosarcomas have aggres-
sive features with “cloud-like” osteoid matrix formation and 
mixed areas of osteolysis and sclerosis. Osteosarcomas with 
greater areas of osteolysis are more aggressive tumors and 
associated with cortical destruction and a soft tissue mass. 
The diagnosis of osteosarcoma can often be made on plain 
radiographs alone. MRI is typically used to evaluate the 

a b c

Fig. 3.6 Axial T1- (a) and T2-weighted fat-saturated (b) MR images 
demonstrate a lobulated T2 hyperintense mass compatible with a carti-
lage tumor (a and b—arrowheads). An osseous stalk from the adjacent 

pubic bone can be seen on the MRI (a and b—arrows) and is better 
visualized on the subsequent CT (c—arrow)

a b c

Fig. 3.7 A frontal radiograph (a) in a 16-year-old with low back 
pain demonstrates a large sclerotic lesion projecting over the sacro-
iliac joint (a—arrowheads). An axial CT image shows a large associ-
ated soft tissue mass with cloudy-like areas of matrix mineralization 

(b—arrow) diagnostic of osteoid matrix in this osteosarcoma. A 
coronal oblique T2-weighted fat-saturated MR image of the sacrum 
(c) shows the extent of the soft tissue mass and involvement of the 
sacrum
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extent of the soft tissue mass and involvement of neurovascu-
lar structures. On MRI, the mass has heterogeneous signal 
intensity of low and high signal on T1 and T2 imaging and is 
the most common sarcoma with fluid-fluid levels [19]. Even 
with aggressive treatments, the reported 5-year overall sur-
vival of osteosarcoma of the pelvis is 38% [20].

3.3.1.3  Ewing Sarcoma
The most common axial site for Ewing sarcoma is the pelvis, 
and the imaging features of Ewing sarcoma of the pelvis are 
similar to that of the extremities [21]. On plain radiographs 
and CT, there is a moth-eaten and permeative destructive 
lesion with ill-defined cortical margins. In contrast to extrem-
ity Ewing, in the pelvis, there is often more reactive sclerosis 
with a concentric expansion of the cortical bone, leading to 
the classic “onion-skin” appearance. On MRI, the tumor is 
hypo- or isointense on T1, with increased signal intensity on 
T2 (Fig. 3.1). On MR, an associated soft tissue mass is com-
monly seen, most frequently in the gluteal and iliac compart-
ments [22]. Likewise, Ewing sarcoma can cross the SI joint 
and is associated with a 75% 5-year survival with appropri-
ate treatment [23].

3.3.1.4  Chordoma
Chordomas are the most common malignant lesions of the 
sacrum [24]. Since they are typically slow-growing tumors, 
they are frequently quite large at the time of diagnosis. On 
radiographs, chordomas appear as a solitary, midline lytic 
lesion centered typically at the lower sacral vertebrae (3rd 
through 5th) [25]. Although not readily apparent on radio-
graphs, there is always a soft tissue mass, and in half of the 
patients, it is associated with focal calcifications and epidural 
extension on MRI and CT [26]. On MRI (Fig. 3.8), the tumor 
is slightly hypointense to isointense on T1 and, due to a high 

concentration of mucin, hyperintense on T2-weighted signal 
[25]. Having an adequate surgical margin has been found to 
be the most important factor on local disease recurrence and 
overall survival [27].

3.3.1.5  Liposarcoma
Liposarcomas are common tumors of the retroperitoneum 
[28, 29]. In the extremities, the term well-differentiated lipo-
sarcoma has been replaced by atypical lipomatous tumors 
given they do not metastasize unless they are dedifferenti-
ated. In the pelvis, this may lead to confusion in the evalua-
tion of greater sciatic notch tumors (Fig.  3.9). The MR 
features differentiating lipomas from atypical lipomatous 
tumors in the extremities have been well described. Typically, 
atypical lipomatous tumors of the extremities will have at 
least 75% adipose tissue; however, tumors with as little as 
25% adipose tissue have been reported [30]. The use of con-
trast is helpful in differentiating between a benign lipoma 
and a well-differentiated liposarcoma. In a lipoma, the septa-
tions are thin (<2 mm thick) and have a faint enhancement; 
however, in a liposarcoma, they are thick and enhance on 
fat-suppressed T1 images [31]. In contrast, dedifferentiated 
liposarcomas have a non-lipomatous soft tissue mass, often 
with areas of necrosis and hemorrhage [32]. A biopsy should 
be considered for any solid, enhancing non-lipomatous mass 
associated with a lipomatous tumor to exclude tumor dedif-
ferentiation. Notable benign mimickers of pelvic liposar-
coma are extramedullary hematopoiesis and extra-adrenal 
myelolipoma. Both of these benign masses can occur in the 
presacral space and contain both lipomatous and soft tissue 
elements. Biopsy is typically necessary to confirm the diag-
nosis and to exclude liposarcoma.

Since they are fatty tumors, sometimes, they may be 
apparent on plain radiographs; however, the utility of plain 

a b c

Fig. 3.8 Sagittal T1 (a) MR image demonstrating slightly hypointense 
mass with areas of increased signal intensity consistent with hemor-
rhage arising from the coccyx and S5 vertebrae. Sagittal T2-weighted 

(b) MR image demonstrates a lobulated T2 hyperintense mass with 
areas of septation and also focal calcifications (arrows) which are read-
ily apparent on CT (c). Biopsy was consistent with a chordoma
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radiographs for diagnosing these tumors is limited. On MRI, 
a well-differentiated liposarcoma images as predominantly 
fatty mass (hyperintense on T1, hypointense on T2), how-
ever, will have decreased signal intensity T1 in the areas of 
the thickened tumor septation and nodular areas [30].

3.3.1.6  Metastatic Disease
Metastatic disease is the most common malignant tumor of 
the pelvis and sacrum and, along with metastasis and 
myeloma, should be considered in the differential diagnosis 
of aggressive pelvic bone lesions in adults. Osseous meta-
static disease may be lytic, sclerotic, or mixed lytic and scle-
rotic. Since solitary metastatic lesion can be treated and 
potentially cured with an en bloc resection, staging studies 
are recommended to exclude any additional sites of meta-
static disease. Lytic lesions can be difficult to identify on 
plain radiographs; however, they are readily apparent on 
MRI due to confluent replacement of the fatty marrow on 
T1-weighted sequences and increase signal on fluid- sensitive 
sequences.

3.3.2  Benign Lesions

3.3.2.1  Giant Cell Tumor
Although classified as a benign lesion, giant cell tumors 
(GCT) are locally aggressive tumors with the ability to 

metastasize to the lungs [25]. In the extremities, they are 
metaphyseal and extend into the epiphysis. They most com-
monly involve the sacrum in the pelvis. On radiographs, 
GCT are lytic, often with a soft tissue mass (Fig. 3.10). GCTs 
typically lack periostitis, calcifications, and osteoid forma-
tion [33]. MRI is used to assess the extent of soft tissue, 
intra-articular, and interosseous involvement. GCT is 
hypointense on T1 and has a heterogeneous T2 signal; how-
ever, the solid component of GCT is dark on T2, due to 
hemosiderin [33]. Although GCT has a characteristic appear-
ance in the long bones, pelvic GCTs have less specific imag-
ing features, and biopsy is typically required to confirm the 
diagnosis.

3.3.2.2  Osteochondroma
Osteochondromas are the most common benign bone 
tumors, and the imaging features are characteristic. They 
are either a broad-based, sessile growth or a pedunculated 
lesion growing away from the growth plate with continu-
ity of the cortex and medullary canal. Typically, these 
lesions are found incidentally; however, patients can also 
present with a painless, nontender mass and can be symp-
tomatic if they compress on adjacent structures. A thin 
cartilage cap, less than 2 cm thick, however, larger lesions 
with irregular calcifications and a poorly defined cap are 
suspicious for malignant transformation into a chondro-
sarcoma [17].

a b

Fig. 3.9 Coronal T1- (a) and T2-weighted (b) images of the pelvis 
demonstrate a large “dumbbell-shaped” mass in the left greater sciatic 
notch (a and b—asterisks). The mass has both intrapelvic and extrapel-
vic involvement. The mass is comprised almost entirely of mature fat, 

following the signal characteristics of the subcutaneous fat compatible 
with a lipomatous tumor. The size, location, and internal septations 
raise concern for well-differentiated liposarcoma versus a large benign 
lipoma
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3.3.2.3  Aneurysmal Bone Cyst
An aneurysmal bone cyst (ABC) is an expansile osteolytic 
lesion with blood-filled spaces separated by connective 
 tissue septa which contain bone, osteoid, and osteoclast giant 
cells [34]. The pelvis is a common location for these lesions 
in flat bones, accounting for up to 50% of cases [34]. 
Although the origin of an ABC is not entirely understood, 
they have characteristic imaging features. On plain radio-
graphics, they are eccentric, lytic lesions with a well- 
circumscribed border. On CT and MRI, a cystic space with 
fluid-fluid levels and contrast enhancement of the septa is 
apparent. On MRI, there will be a high-to-low signal inten-
sity of the fluid-fluid levels on T1- and T2-weigheted 
sequences. Well-circumscribed lesions on CT or radiographs 
that are comprised almost entirely with fluid-fluid levels on 
MRI are typically benign and are usually primary ABCs. 
Secondary ABCs can arise in a variety of other bone tumors 
with GCT and osteoblastomas most commonly associated 
with secondary ABC formation [19]. Telangiectatic osteosar-
comas are often predominantly comprised of fluid-fluid lev-
els as seen with primary ABCs; however, the differentiation 
of these two entities can commonly be made on plain radio-
graphs. Primary ABCs typically have a narrow zone of tran-
sition and expand rather than destroy the overlying cortex. 
Telangiectatic osteosarcoma should have an aggressive 
radiographic appearance with a wide zone of transition, cor-
tical destruction, and a soft tissue mass.

3.4  Summary

This chapter discusses the imaging modalities commonly 
used to diagnose a pelvic mass and illustrates some of the 
common malignant and benign tumors found in the pelvis. 

The differential diagnosis of a pelvic mass is broad; however, 
with the proper use of plain radiographs and cross-sectional 
imaging (CT and MRI), the diagnosis can be narrowed. 
However, a biopsy is typically needed to ultimately make the 
final diagnosis.
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