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Abstract

Background: Cellular angiofibroma represents a rare mesenchymal tumor typically involving the inguinoscrotal
area in middle-aged men. Although the origin of this benign tumor is unknown, it is histologically classified as an
angiomyxoid tumor. Cellular angiofibroma is characterized by a diversity of pathological and imaging features. An
accurate preoperative diagnosis is challenging. Magnetic resonance imaging examination of the scrotum has been
reported as a valuable adjunct modality in the investigation of scrotal pathology. The technique by providing both
structural and functional information is useful in the differentiation between extratesticular and intratesticular
diseases and in the preoperative characterization of the histologic nature of various scrotal lesions. There are few
reports in the English literature addressing the magnetic resonance imaging findings of cellular angiofibroma of
the scrotum and no reports on functional magnetic resonance imaging data. Here we present the first

case of a cellular angiofibroma arising from the tunica vaginalis of the testis and we discuss the value of a
multiparametric magnetic resonance protocol, including diffusion-weighted imaging, magnetization transfer imaging
and dynamic contrast-enhanced magnetic resonance imaging in the preoperative diagnosis of this rare neoplasm.

Case presentation: A 47-year Greek man presented with a painless left scrotal swelling, which had gradually enlarged
during the last 6 months. Magnetic resonance imaging of his scrotum displayed a left paratesticular mass, in close
proximity to the tunica vaginalis, with heterogeneous high signal intensity on T2-weighted images and no areas of
restricted diffusion. The tumor was hypointense on magnetization transfer images, suggestive for the presence of
macromolecules. On dynamic contrast-enhanced magnetic resonance imaging the mass showed intense
heterogeneous enhancement with a type Il curve. Magnetic resonance imaging findings were strongly suggestive of a
benign paratesticular tumor, which was confirmed on pathology following lesion excision.

Conclusions: Magnetic resonance imaging of the scrotum by combining conventional and functional magnetic
resonance data provides useful diagnostic information in the preoperative characterization of scrotal masses. A possible
diagnosis of a benign paratesticular tumor based on magnetic resonance imaging features may improve patient care
and decrease the number of unnecessary radical surgical explorations.
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Background

Cellular angiofibroma (CA) or angiomyofibroblastoma
(AME)-like tumor is a rare benign mesenchymal tumor,
typically involving the genital area of both genders. CA
was first described by Nucci et al. in 1997 and later by
Laskin et al. in 1998 as a rare tumor arising in the para-
testicular space in men and in the vulva in women [1, 2].
Although the origin of this tumor is not clear, it has
been proposed that it derives from perivascular stem
cells with potential to differentiate into fatty and myofi-
broblastic tissue [1-8]. Only a few cases of CA of the
scrotum have been reported to date [3-8].

Magnetic resonance imaging (MRI) of the scrotum has
been proposed as a valuable alternative imaging technique
for the evaluation of scrotal pathology [9-15]. Recently,
functional MRI, including diffusion-weighted imaging
(DWI), magnetization transfer imaging (MTI) and dy-
namic contrast-enhanced (DCE) MRI have added import-
ant additional diagnostic information in the interpretation
of scrotal diseases [9-14]. Here we present the first case
of a CA of the tunica vaginalis of the testis, evaluated
with a multimodal magnetic resonance (MR) protocol,
including DWI, MTI and DCE MRL

Case presentation

A 47-year-old Greek man presented to our hospital with
a painless left scrotal swelling, which he had for 2 years
and which had gradually enlarged during the last 6
months. No prior history of trauma or genitourinary
tract infection was reported. A physical examination
revealed a painless, firm scrotal mass, associated with
hydrocele. No abnormal skin changes were observed.
Laboratory tests, including serum tumor markers were
unremarkable.

Sonographic examination of his scrotum showed the
presence of a large left extratesticular mass, of heteroge-
neous echotexture. Significant hydrocele was also
detected ipsilaterally. Color Doppler assessment revealed
rich lesion vascularity.

An MRI examination was performed on a 1.5-T magnet,
with the use of a circular surface coil. The MR protocol in-
cluded axial spin-echo T1-weighted sequences and fast
spin-echo T2-weighted sequences in three orthogonal
planes. Transverse diffusion-weighted (DW) images were
obtained using a single shot, multi-slice, spin-echo planar
sequence with b-values of 0 and 900 second/mm™2
MTI was performed in the axial plane using a three-
dimensional gradient-echo sequence, both with and
without an on-resonance binomial prepulse to saturate
the broad resonance of immobile macromolecular
protons. The magnetization transfer ratio (MTR) was
calculated as follows: Slo—SIm/SIo x 100, where SIm and
Slo refer to signal intensities with and without the satur-
ation pulse, respectively. Coronal DCE subtraction MR
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images were also obtained after an intravenous injection
of gadopentetate dimeglumine, with the use of a
three-dimensional fast field-echo sequence. The patterns
of contrast enhancement of both his normal testis and the
extratesticular lesion were evaluated and time-signal
intensity (TSI) curves were created.

His spermatic cords, epididymis, and right testis were
normal. A well-demarcated left paratesticular mass
(Figs. 1, 2, 3, 4, and 5) in close proximity to his tunica
vaginalis, displacing his ipsilateral testis was detected,
measuring 5.5x4.8x4.3 cm. The tumor was inhomogen-
eous, mainly with signal intensity similar and slightly
higher than that of his normal testis on T1 (Fig. 1) and
T2-weighted (Fig. 2) images, respectively. No areas of
restricted diffusion were noted on DW images (Fig. 3).
Magnetization transfer (MT) images showed low signal
intensity for both the paratesticular tumor and the
normal testis, suggestive for the presence of macromole-
cules (Fig. 4). On DCE sequences, the mass showed
strong heterogeneous enhancement (Fig. 5a) with a late
peak, followed by a plateau in the late contrast-
enhanced period (type II curve, Fig. 5b). His left testis
enhanced moderately and homogeneously with a linear
increase of signal intensity during the entire dynamic
period (type I curve, Fig. 5¢). MRI findings were strongly
suggestive of a benign paratesticular tumor.

At left inguinal exploration a hard mass was seen in
his paratesticular region, separated from his testis and
enucleation of the lesion was followed. Histopathology
revealed a neoplasm confined to the parietal lamina of

Fig. 1 Transverse T1-weighted image shows a well-demarcated left
paratesticular mass, lying adjacent to the scrotal wall. The lesion
(arrowhead) demonstrated mainly similar signal intensity, when
compared to the ipsilateral displaced testis (arrow). Significant left
hydrocele (long arrow) was also observed
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Fig. 2 Transverse T2-weighted image demonstrates left paratesticular
tumor heterogeneity. The mass (arrowhead) was slightly hyperintense
when compared to the ipsilateral testicular parenchyma (arrow). Left
hydrocele (long arrow)

the tunica vaginalis, of low-to-moderate cellularity with
abundant myxoid stroma (Fig. 6). Characteristically,
bland spindle cells surrounding a well-developed vascu-
lature were noted. The mitoses were extremely rare. The
stroma was collagenous and myxoid and contained

Fig. 3 Apparent diffusion coefficient map in axial plane (b = 900 mm?/
second). The lesion appears hyperintense, a finding suggestive for the
absence of restricted diffusion. The apparent diffusion coefficient value
of the mass (arrowhead) was 2.34x10~> mm?/second. The apparent
diffusion coefficient values of left (arrow) and right testes (not shown
on image) were 0.99x10> mm?”/second and 1.04x10"* mm?/second,
respectively. The presence of densely packed seminiferous tubules
lined by a compact fibroelastic connective tissue sheath and separated
by cellular interstitial stroma explains the restricted diffusion of the
normal testis. Large left hydrocele
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numerous small to medium-sized blood vessels, with
areas of perivascular hyaline fibrosis. There was also
lymphocytic infiltration with formation of lymphoid fol-
licles. No areas of hemorrhage or necrosis were detected.
On immunohistochemical examination, the neoplastic
cells were positive for vimentin, CD31, CD34, estrogen
and progesterone receptors, and focally for desmin and
smooth muscle actin. With immunostaining for Ki67 it
was revealed that less than 2 % of neoplastic cells were
in cell cycle. Based on the above, the diagnosis of CA of
the tunica vaginalis was made.

The patient had an uneventful recovery and remains
well, with no evidence of local recurrence, 10 months
after surgery.

Discussion

CA or AMF-like tumor is a rare benign mesenchymal
tumor, usually seen during the fifth to eighth decades of
life [1-8]. The majority of these neoplasms arise in the
subcutaneous tissue of the genital area, showing no sex
predilection. In males, the most common site of origin is
the inguinal area, followed by the scrotum and perineum
[2—8]. CA arising from the tunica vaginalis of the testis has
never been reported in the English-language literature.

Most patients are asymptomatic, presenting with a
slow-growing, painless scrotal mass, as it was in this case.
Pathological features typically include bland spindle-
shaped cells, a myxoid stroma rich in collagen fibers and
numerous small to medium-sized blood vessels [1-8]. The
recommended treatment is complete surgical removal,
with long-term follow-up, as local recurrence has been
reported [5-8].

An expanded role for MRI in the evaluation of scrotal
pathology has recently been established [9-15]. Conven-
tional MR sequences have been proved reliable in differ-
entiating between extratesticular and intratesticular
mass lesions [9, 14, 15]. In many cases, MRI may also
provide a preoperative characterization of the histologic
nature of various scrotal lesions, including paratesticular
masses in terms of morphologic information and tissue
signal intensity [9, 15]. The majority of paratesticular
tumors are benign and therefore radical orchiectomy
may be obviated.

Imaging features of CAs are correlated to their
histology, depending on the amounts of spindle cells,
myxoid and collagenous stroma and fat within the
tumor. A few references have described the MRI findings
of CA [5-7]. All lesions were sharply defined, demonstrat-
ing invariably heterogeneous high signal intensity on T2-
weighted images and signal intensity similar to that of the
muscles on T1-weighted images. After gadolinium admin-
istration, intense heterogeneous enhancement has been
reported [5-7]. The above findings were met in our
patient. The presence of abundant myxoid stroma and
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Fig. 4 Axial three-dimensional gradient-echo magnetic resonance image before (a) and after (b) the application of the magnetization transfer prepulse.
The magnetization transfer ratio (in percent) of the left paratesticular mass (arrowhead) was 44.6, similar to that of the contralateral normal testis (46 %,
not shown on images). The left testis (arrow) was displaced and compressed and the measurement of the magnetization transfer ratio was impossible
due to artifacts. Left hydrocele (long arrow)

700
b

650 F—

]
600

550

500 —

450 — /

4004

Signal (AU)

350
300

250 4

Time (s)
C
400 /
|
I/

5 300 /
< I/.\ /
© .
5
(2]

200

T
0 1 2 3 4 5 6
Time (s)

~ -
-]
©

Fig. 5 a Coronal dynamic contrast-enhanced subtracted image at early phase (180 seconds) and the corresponding time-signal intensity curves
of the b left paratesticular mass and the c ipsilateral testis. The tumor (arrowhead, a) enhanced strongly and heterogeneously, showing an initial
upstroke followed by a plateau in the late contrast-enhanced phase (type Il curve, b). Dynamic contrast-enhanced magnetic resonance findings
were strongly suggestive of benignity. Left testis (not shown on image) showed a linear increase of contrast enhancement throughout
the examination (type | curve, c). Normal contralateral testis (arrow, a). AU arbitrary units
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Fig. 6 a Histopathologic evaluation revealed a highly vascularized
tumor, composed of bland spindle-shaped cells (hematoxylin and
eosin x100). b The stroma was mostly myxoid (periodic acid-Schiff —
Alcian blue x100)

\ J

numerous tumoral vessels probably account for lesion
hyperintensity on T2-weighted images and the patterns of
contrast enhancement, respectively. However, conven-
tional MRI findings are usually non-specific. Differential
diagnosis should include aggressive angiomyxoma,
AME, solitary fibrous tumor, spindle-cell lipoma, well-
differentiated liposarcoma and myxoid liposarcoma [1-8].

The presence of intratumoral fat has been reported in
24 to 56 % of CAs [2—7]. Miyajima et al. concluded that
in the presence of a well-circumscribed hypervascular
mass containing fat in the inguinal region of a male the
diagnosis of CA should be considered [5]. No areas of
macroscopic fat were observed within the neoplasm in
our patient.

In our case, a multiparametric MR protocol was used
to evaluate the paratesticular mass, including DWI, MTI
and DCE MRIL DWTI is an evolving technique that can
be used to improve tissue characterization when inter-
preted in combination with conventional MRI findings
[9-11]. Lesion detection and characterization on DWT is
primarily dependent on the extent of tissue cellularity,
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and increased cellularity, mostly seen in malignancies, is
associated with restricted diffusion and reduced appar-
ent diffusion coefficient (ADC) [9-11]. By combining
high b-value DWI with conventional MRI findings a
high accuracy has been reported in differentiating be-
tween normal, benign and malignant scrotal contents
[9-11]. Maruyama et al. reported a case of a 72-year
old man with AMF-like tumor of the scrotum, with-
out areas of restricted diffusion on high b-value DW
images [6]. In our patient, his paratesticular tumor
had high ADC, a finding highly suggestive of the
benign nature of the lesion.

MTI provides a different image contrast compared
to the conventional MR sequences, which depends
mainly on the concentration of macromolecules [12].
Protons in tissues are divided into free water protons
and restricted protons, which are bound to proteins
and macromolecules. The MT phenomenon is deter-
mined by the restricted macromolecular protons and
is quantified by the MTR [13]. There is very limited
experience in using MTI in the evaluation of scrotal
pathology [12]. In the normal testis high MTR values
related to macromolecular structures implicated with
the secretory activity have been previously reported
[12]. In the present case, CA appeared hypointense
on MT images, with an MTR similar to that of nor-
mal testicular parenchyma, and this could probably be
explained by the high collagen content seen on hist-
ology. Collagen has been reported as an important
determinant of relaxation times in MTI, with large
molecular size and extensive intramolecular and inter-
molecular cross-linking being the characteristics of
collagen responsible for the MTI effect [12].

DCE MRI provides information regarding the
characteristics of microvasculature of testicular car-
cinomas, assessing tumor angiogenesis [13, 14]. DCE
subtracted MRI has been proved useful in differenti-
ating testicular neoplasms and benign intratesticular
lesions [9, 13, 14]. In a previous study, we classified
the progression of enhancement of testicular lesions
according to the shape of the TSI curves into three
types: Type I curve, with a gradual increase of
contrast enhancement during the entire dynamic
period, found to represent patterns of enhancement
of normal testis; type II curve, with an initial up-
stroke, after which the signal intensity either plateaus
or gradually increases in the late contrast-enhanced
period, suggestive of a benign diagnosis; and type III
curve, with an initial upstroke, followed by gradual
washout of the contrast medium, indicating the diag-
nosis of malignancy [13]. In our patient, CA showed
intense heterogeneous enhancement, followed by a
plateau at the delayed phase (type II curve), closely
correlating to the diagnosis of benignity.
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Conclusions

MRI by combining conventional and functional data
may provide valuable information in the pre-surgical
work-up, helping in the characterization of the benign
nature of paratesticular tumors. A possible diagnosis
of benignity based on MRI features may obviate
unnecessary radical orchiectomies. A multiparametric
MR protocol, including DWI, MTI and DCE MRI
may provide important additional diagnostic informa-
tion in the interpretation of scrotal pathology.

Consent

Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.
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