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Imaging of the scrotum: beyond sonography
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Abstract
The aim of this article is to describe the role of second-level imaging techniques after an initial ultrasonography evaluation in the
assessment of scrotal diseases. While ultrasonography remains central as the primary imaging modality for the evaluation of
pathologic conditions of the scrotum, the role of magnetic resonance imaging continues to evolve: it can actually be valuable as a
problem-solving tool when sonographic findings are equivocal or inconclusive. Magnetic resonance imaging of the scrotummay
provide accurate detection and characterization of scrotal diseases, well depicting the precise location of scrotal masses
(intratesticular or extratesticular) and reliably characterizing benign conditions simulating neoplastic processes, thus preventing
unnecessary radical surgery. Advanced magnetic resonance techniques, most of all diffusion weighted imaging and magnetic
resonance spectroscopy, play in the meanwhile a more significant role in evaluating scrotal diseases.
Teaching points
• Multiparametric ultrasonography usually represents the initial imaging modality for approaching scrotal diseases.
• MRI is well established as a problem-solving tool for inconclusive sonographic findings.
• Advanced MRI techniques can be successfully applied in scrotal pathology assessment.
• MRI is valuable in differentiating benign conditions from neoplastic processes.
• CT plays a role in trauma assessment and cancer staging alongside PET/CT.
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Introduction

Multiparametric ultrasonography (US), encompassing in this
definition conventional Brightness-Mode US, Eco-colour
Doppler analysis, contrast-enhanced ultrasonography
(CEUS) and elastosonography, usually represents the initial
imaging modality for approaching scrotal diseases, thanks to

a proven diagnostic accuracy, cost-effectiveness and large
availability of this technique [1–3].

Nevertheless, US correlates to some important limitations:
the operator-dependent nature of the modality, low
panoramicity due to small field of view and poor tissue char-
acterization [1, 4].

Therefore, other imaging modalities could integrate ultra-
sound examination, in order to clarify any inconclusive or
equivocal finding, or with the purpose of longitudinal moni-
toring scrotal disease.

In the literature, the role of MRI is well established as a
second level imaging modality useful for an increasing num-
ber of indications [5–8].

Advanced techniques, namely diffusion weighted imaging
(DWI), proton magnetic resonance spectroscopy (H1MRS)
and magnetization transfer ratio (MTR), applied successfully
in the evaluation of other anatomical districts, could be also
used as an adjunctive imaging tool to assess testicular pathol-
ogy [9–15].

The aim of this article is to describe the role of second-level
imaging modalities, after ultrasonography examination, in the
assessment of scrotal diseases.
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Materials and methods

An extended systematic search in Medline database (via
PubMed), including articles related to human medicine pub-
lished in the last 10 years to January 1, 2017, was performed.
Keywordswere chosen according toMedical Subject Heading
(MeSH) terms: (“Diagnostic Imaging”[Mesh]) AND
(“Tes t i s” [Mesh ] ) OR (“Sc ro tum” [Mesh ] ) NOT
“Ultrasonography”[Mesh].

The bibliographic search produced 443 results; two
independent reviewers (G.P. and F.F. with more than
25 and 11 years of experience in urogenital radiology,
respectively) screened the initial search results on the
basis of titles and abstracts. Both reviewers had experi-
ence in data extraction for retrospective and prospective
studies.

Articles addressing an issue pertinent to magnetic res-
onance imaging (MRI), computed tomography (CT) or
positron emission tomography (PET)-CT examination of
scrotal diseases were considered potentially eligible for
inclusion. Studies only focused on scrotal ultrasound
were excluded. Because of the variety of the issues
dealt with by this work and due to limited data avail-
able from the literature, the reviewers included case re-
ports considered to contribute relevant information about
imaging techniques application or for future research.
All the papers not included in the first literature selec-
tion of each of the two reviewers, were jointly re-
analysed and discussed to obtain an agreement.

The full articles of selected studies were retrieved and ad-
ditional searches of their reference lists performed to identify
other potentially eligible articles. All non-English written
studies were evaluated only by the information taken from
the abstract.

In order to aid the selection procedure, a score was assigned
to each article that met the inclusion criteria according to the
2011 Oxford Center of Evidence-Based Medicine (CEBM)
levels of evidence [16], as follows:

1. systematic review of cross sectional studies with consis-
tently applied reference standard and blinding;

2. individual cross sectional studies with consistently ap-
plied reference standard and blinding;

3. non-consecutive studies, or studies without consistently
applied reference standards;

4. case-control studies, or poor or non-independent refer-
ence standard;

5. mechanism-based reasoning.

Finally, 58 articles were considered relevant for the
scopes of the literature review and thus included in the
present work.

Results

MRI, thanks to high spatial resolution and a large field of
view, can be considered an ideal second-level technique [4],
useful as a problem-solving tool when sonographic findings
are equivocal [6].

We already found in a previously published study [7] that
MRI proved to be necessary in 5.74% of patients (tot. n = 801)
suspected to have scrotal disease after sonographic evaluation.
In 47.8% of the cases, MRI managed to achieve a correct
diagnosis, while in 37% of the cases contributed to exclude
focal lesions. As Muglia et al. [8] reported in their work, also
in our experience MRI was necessary in 5.02% of patients
(tot. n = 622) undergone US, and resulted to add specific value
in 82% of the cases.

In addition to MRI, Computed Tomography (CT) and pos-
itron emission tomography-CT (PET-CT) have a second-level
role approaching neoplastic processes, as shown below.

This review is organized on a pathology basis, as follows:
trauma, inflammatory pathology, tumours, infarct, varicocele
and infertility functional assessment, congenital abnormalities
and scrotal hernia.

Trauma

Kim et al. [17] proved a 100% diagnostic accuracy for MRI in
blunt scrotal trauma (7/7 cases). More in detail, authors report-
ed two doubtful cases on sonographic evaluation for which
MRI managed to achieve a diagnosis of epididymal
hematoma.

In all cases of trauma (4) reported by Muglia et al., MRI
identified a testicular hematoma or hematocele, assessing its
extension and eventually inguinal canal involvement [8].

In our experience, in three patients with suspected neoplas-
tic lesion according to US findings, MRI was useful in prov-
ing a testicular hematoma leading to a conservative approach.
Furthermore, in a case it revealed an intrascrotal tear of tunica
albuginea surrounding corpus cavernosum [7, 18] not noted
on US examination.

CT provides excellent depiction of bone fragments, defin-
ing their presence and location, and eventual testicular dislo-
cation resulting from a blunt pelvic injury [19–21].

Inflammatory processes

In our series, we described a case of epididymo-orchitis
evolved into abscess formation, complicated by an intra-
scrotal fistula poorly characterized by sonography; in that oc-
casion, particularly thanks to T2-weighted sequences, MRI
allowed identifying fistulous track and its relationship to close
structures [7]. We also reported three cases of severely inho-
mogeneous testicular echogenicity, in which MRI allowed
excluding focal signal intensity abnormalities or focal areas
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of pathologic contrast-enhancement (CE), differentiating be-
tween a chronic orchitis from a neoplastic process, thus
preventing unnecessary surgery [7].

In the literature, nevertheless we found cases of chronic
granulomatous orchitis confused with tumour and undergone
orchiectomy on the basis of MRI findings of testicular en-
largement, hypointensity on T2-weighted images and in-
creased signal on DW images [22].

Finally, MRI utility in early diagnosis of Fournier gangrene
and in pre-operative planning is illustrated in a few works,
accurately depicting fascial spread of the inflammatory pro-
cess and necrotic component [23].

Tumours

In a study conducted on 165 testicle-containing scrotal com-
partments (84 patients), MRI proved 100% sensitivity, speci-
ficity, positive predictive value and negative predictive value
for precise localization of scrotal focal lesions, excellently
differentiating testicular from extra-testicular ones [24].

Muglia et al. found that MRI allowed reliable characteriza-
tion of testicular tumours and pseudotumors in 88% of the
cases (n = 15); findings not recognized at US that were essen-
tial to define the neoplastic nature of the process were the
presence of hemorrhagic intralesional components and exten-
sion to tunica albuginea or epididymis [8]. Nevertheless, in the
same series, two lesions suspected for tumours at MRI re-
vealed chronic orchitis at pathological exam after surgery.

Some reports [25, 26] described hypointensity signal on
T2-weighted images and lack of restricted diffusion on DWI
as useful in discriminate between paratesticular fibrous
pseudotumor and malignancies, clearly affecting patient man-
agement avoiding radical surgical intervention.

In our experience, MRI had an essential role in 15 cases of
testicular neoplasms: in 11 cases of malignant germ cell tu-
mours and 4 cases of benign lesions, of which two were
Sertoli cell tumours and two were adenomatoid tumours. In
all these cases, MRI was useful for preoperative planning,
providing excellent depiction of eventual infiltration of tunica
albuginea, tunica vaginalis, epididymis and paraepididymal
soft tissues [7].

In a study conducted on 33 cases of testicular masses de-
tected on US, Tsili et al. suggested that sensitivity and speci-
ficity of MRI in differentiating benign from malignant lesions
was 100% (95% CI, 87.9–100%) and 87.5% (95% CI, 52.9–
97.7%), respectively, with an overall accuracy of 96.4% and a
satisfactory rate of correspondence betweenMRI findings and
histopathologic diagnosis in regard to local extension of tes-
ticular neoplasms (92.8%) [27]. All malignant tumours exhib-
ited mainly hypointense signal compared to contralateral nor-
mal testis on T1-weighted images, whereas signal intensity on
T2-weighted images was low in seminomas, showing
intralesional septal contrast enhancement after gadolinium

administration. Non-seminomatous tumours were heteroge-
neous on both T1 and T2-weighted images, containing cystic
or necrotic components, with heterogeneous enhancement
[27]. In the same study, investigators also described a
hypointense testicular focal lesion with contrast enhancement,
falsely suspected for malignancy but revealed to be granulo-
matous orchitis after surgical biopsy.

Manganaro et al., in their work concerning contrast en-
hanced MRI on 44 patients with nonpalpable testicular le-
sions, found in benign lesions a more rapid and intense
wash-in (18/21, 85.7%, vs. 5/23, 21.7%) and a prolonged
wash-out (15/21, 71.4% vs. 0/23), whereas malignant tumours
showed a weak and progressive wash-in (18/23, 78.3% vs.
3/21, 14,3%) and an absent wash-out (21/23, 91.3% vs.
6/21, 28.6%) [28].

The role of DW imaging has been evaluated in a study
conducted on 50 patients with monolateral testicular disease.
A cut-off ADC value of ≤0.99 × 10−3 mm2/s had a sensitivity
of 93.3%, specificity of 90%, positive predictive value of
87.5% and negative predictive value of 94.7% in the charac-
terization of intratesticular masses [29]. Tsilli et al., in a series
of 26 men, suggested that ADC values could be used to dif-
ferentiate seminomas from non-seminomatous germ cells tu-
mours before surgical intervention [30]. Moreover, a retro-
spective evaluation of 56 cases advocated that ADC values
do not provide detection of Testicular Intraepithelial
Neoplasia (TIN) and could not be considered as a non-
invasive screening tool for patients requiring surgical biopsy
[31].

In a meta-analysis on 130 patients, fluorine-18-
fluorodeoxyglucose (FDG)-PET-CT proved to be the best im-
aging technique capable to detect residual disease in metasta-
tic seminomas after chemotherapy, correctly directing thera-
peutic management [32]; FDG-PET demonstrated higher
specificity (92% vs. 59%) and sensitivity (72% vs. 63%), as
well as a higher positive (70% vs. 28%) and negative predic-
tive value (93% vs. 86%) than the solely size-based CT as-
sessment of residual tumours.

Testicular infarction

In a previously published study [33], in 14 patients suspected
for Segmental Testicular Infarction (STI) at US examination
MRI allowed a correct diagnosis. In more detail, in 92% of the
cases (n = 13) diagnosis was confirmed by imaging findings,
i.e. hypointense signal on both T-1 and T2-weighted images,
and lack of internal contrast enhancement of the infarcted
tissue. In a single case, STI was excluded for the presence of
a mild intralesional contrast enhancement and lack of change
at close imaging follow-up; the patient underwent orchiecto-
my with a histopathology report of B-cells lymphoma.

Urgent MRI, including dynamic contrast enhanced (DCE)-
MRI, has a 100% sensitivity in the diagnosis of testicular
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torsion, whereas T2- and T2*-weighted images have a 100%
accuracy in detection of testicular necrosis [34].

Varicocele and infertility functional assessment

After a sonographic diagnosis and evaluation of varicocele,
magnetic resonance angiography (MRA) allows depiction of
eventual associated conditions, e.g. nutcracker syndrome [35].
Similarly, antegrade venography may identify the level of a

possible parallel duplication of internal spermatic vein,
allowing an optimal treatment [36].

Karakas et al. [37] investigated the role of ADC values in
determining testicular fibrosis; the authors found that ADC
values were significantly lower among 25 patients presenting
with varicocele compared to those of healthy volunteers; ADC
values were also negatively correlated with venous diameter.

Also, in hydrocele evaluation, in a series of 49 patients,
altered ADC values were reported consequentially to a me-
chanical effect of the pressure of the fluid, with possible dys-
function of testicular tissue and a negative effect on fertility
[38].

To assess the utility of MR spectroscopy in the evaluation
of male infertility, we have studied 14 patients affected with
documented fertility dysfunction (five patients presenting

Fig. 1 a-c Left testicle rupture. MRI shows a tunica albuginea tear and
testicle rupture. a T1-weighted SPIR TSE sequence, axial view, b T2-
weighted FFE sequence, axial view; c T2-weighted TSE sequence,
coronal view

Fig. 2 a-b Intrascrotal rupture of the corpus cavernosum (arrow). a T2-
weighted FFE sequence, coronal view; b T2-weighted SPIR TSE
sequence, sagittal view
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with oligospermia, three with asthenospermia, six with oligo-
asthenospermia). The choline principal peak was significantly
lower in the altered semen analysis group than in normal con-
trols (0.69 vs 1.34, 95% CI: 0.52–0.85; p < 0.001). Since
patients proved to have semen alterations did not show any
significant morphological finding in testicle structure both at
US and MRI, excepted for varicocele in seven cases, we con-
cluded that 1HMRS is capable to reveal spermatogenesis dis-
orders in patients with normal testis at US and MRI examina-
tion [39].

Congenital abnormalities and scrotal hernia

In a meta-analysis (8 studies) on 171 patients with 193 non-
palpable testicles [40], investigators proved that conventional
MRI has a low sensitivity (estimated median sensitivity of
62%), but high specificity (100%) in the identification of

nonpalpable cryptorchid testes, and has limited value in locat-
ing intra-abdominal viable undescended testicles, whereas it
fails in determining the presence of most atrophic ones.
However, T2-weighted sequences with fat-suppression tech-
niques, DWI [41] or MRA may significantly improve accura-
cy of MR in cryptorchidism assessment [40].

MRI could allow or confirm the diagnosis of trans-
verse testicular ectopia and eventually show any other
associated variants or abnormalities [42, 43]. In a case
report of an accessory scrotum, Ziegelmann et al. found
that MRI was capable to define the complex relation-
ships between the accessory scrotum and ano-sphincteric
complex, as well as identify associated peritoneal lipo-
ma [44].

In our series, MRI confirmed a sonographic diagnosis of
inguinal-scrotal hernia in three patients, demonstrating the
presence of intestinal loops in hernia sac [7].

Fig. 3 a-b Intrascrotal abscess. a T2-weighted TSE sequence, axial view,
and b T2-weighted TSE sequence, sagittal view, showing fistulous track
(arrow)

Fig. 4 a-eMR characterization of post-traumatic fibrosis. a T2-weighted
TSE sequence, axial view and b post-contrast T1-weighted SPIR TSE
sequence, axial view, depicting an ill-defined hypointense on T2-
weighted image (T2-wi) area, with mild contrast enhancement (arrow),
consistent with fibrosis; c DWI, b = 800; d-e ADC map
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Discussion

Trauma

MRI in scrotal trauma assessment provides excellent depic-
tion of hematomas based on the signal characteristics of blood

products, i.e. hyperintense signal on T1-weighted images re-
lated to methaemoglobin, associated to hypointense on T2-
weighted images perilesional hemosiderin rind.

OnMRI, considering that testicular tumours are incidental-
ly identified in 15% of patients after a traumatic episode, a
confident differentiation between a hematoma and a

Fig. 5 a-c MR study in a case of
benign Leydig cells tumour. a T2-
weighted TSE sequence, sagittal
view and b post-contrast T1-
weighted SPIR TSE sequence,
axial view, depicting a round
hypointense on T2-wi testicular
focal lesion (arrow), with
homogeneous
hyperenhancement. c ADC map

Fig. 6 a-d MR study of a multifocal mixed embryonal carcinoma. a T2-weighted TSE sequence, axial view; b postcontrast T1-weighted SPIR TSE
sequence.; c-d ADC
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neoplastic mass can be easily achieved in most cases, despite
confusing US appearance of an inhomogeneous focal lesion,
with intralesional vascular signals occasionally observed at
colour Doppler analysis [45].

Moreover, due to a large field of view and optimal
soft tissue characterization, MRI not only defines the
extension of traumatic testicular injuries previously
identified on US (Fig. 1), but also demonstrates an as-
sociated tunica albuginea tear in corpora cavernosa, pro-
viding information in regard to the vascularization, fun-
damental for an optimal surgery planning (Fig. 2). On
this regard, we consider MRI usage for monitoring re-
sults of conservative therapies when a tunica albuginea
tear is recognized, but a normal capsular blood flow of
the tunica vasculosa is preserved [7].

CT is crucial in the evaluation of complex pelvic traumas
involving the scrotum, revealing the presence and precise lo-
cation of bone fragments, as well as testicular dislocation
[19–21].

Inflammatory processes

MR imaging may prove useful in inflammatory scrotal condi-
tions as an adjunct to US in defining the extent of inflamma-
tion, thereby aiding in the differential diagnosis from neo-
plasms. Actually, based only on imaging findings, inflamma-
tion if localized can mimic a neoplastic process [46]; in this
setting, clinical correlation is usually decisive for orienting the
differential diagnosis [27].

Acute orchitis usually manifests as an area of heteroge-
neous signal intensity, reduced on T1-weighted images and
increased on T2, in association to epididymis swelling and
scrotal layers thickening [47].

In granulomatous orchitis, the absence of areas of
altered signal intensity and contrast enhancement can
orientate the diagnosis [7], as well as a concomitant
epididymal involvement [27]; nevertheless, a chronic
orchitis can simulate a neoplasm despite using more
advanced MR imaging techniques [6, 22, 27]. In these
cases, biopsy [6] or MRI follow-up after medical treat-
ment may prevent unnecessary orchiectomy.

Moreover, MRI can confirm the sonographic detection of a
complicated testicular cyst, depicted as slightly hypoechoic on
US and presenting as a well-marginated area of typical high
signal intensity on T2-weighted images with also high signal
intensity on T1-weighted images due to inflammatory content
[7].

MRI is also helpful for the exact depiction of more con-
spicuous inflammatory processes, demonstrating extrascrotal
tissues involvement of great intrascrotal abscesses [7]. T2-
weighted sequences enable excellent depiction of fistulous
tracks (Fig. 3).

Tumours

MRI is highly valuable in the characterization of testicular
masses detected at US examination [7], notably of
nonpalpable testicular lesions [28]. This technique actually
enables an accurate differentiation of tumours from
pseudotumors, namely chronic orchitis, post-traumatic fibro-
sis (Fig. 4) and rete testis ectasia [8], and, among tumours,
allows identifying morphological features of malignancy
(Fig. 5), for instance extratesticular structures involvement
[8], or the presence of multifocal disease (Figs. 6 and 7),
proving high rate of correspondence between imaging find-
ings and histopathological diagnosis in regard to local extent
[27].

Scrotal MRI performs well with respect to the differentia-
tion of extratesticular from intra-testicular disease, and can aid
in narrowing the differential diagnosis in cases of
paratesticular masses [48]. Paratesticular sarcomas, that may
involve the testicle itself [49], can mimic an inguinal hernia at

Fig. 7 a-b MRI in a case of bilateral seminoma. a Post-contrast T1-
weighted SPIR TSE sequence, axial view and b ADC map,
demonstrating a large right testicular mass and a smaller left
intratesticular one (arrow), with heterogeneous contrast enhancement
and restricted diffusion
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clinical and sonographic evaluation; CT and MRI both confi-
dently demonstrate the presence of fat component, calcifica-
tions, sepiments or intralesional contrast enhancement, help-
ing discerning these tumours from hernias and spermatic cord
lipomas [47, 49–52]. Moreover, as assumed in a recent retro-
spective analysis based on 77 cases of paratesticular sarcomas,
CT and MRI are able to supply prognostically important data
for local recurrence concerning tumour size and boundaries;
however, the differential diagnosis on the sole basis of imag-
ing can be difficult, with well-differentiated liposarcomas be-
ing the most relevant diagnostic challenge [50].

Most paratesticular masses are benign, therefore radical
orchiectomy may be avoided: a multiparametric MR protocol
including DWI, MTI and DCE could provide important addi-
tional information in the assessment of benign nature of
paratesticular masses, including cellular angiofibroma the tu-
nica vaginalis, thus preventing unnecessary radical surgery
[53].

According to ESUR guidelines, follow-up in testicular
microlithiasis is advised if any risk factors are known [54];
in our center, we sometimes use MRI to rule out parenchymal
focal abnormalities in patients with grade III microlithiasis [7].
Nevertheless, MRI is unable to depict testicular microlithiasis,
but this may facilitate the detection of parenchymal areas with
pathological signal or contrast enhancement in affected

patients, since the parenchymal echostructural inhomogeneity
associated with this condition could not allow malignant le-
sions to be confidently excluded at US examination.

MRI proved a useful tool for local staging of testicular
neoplasms [29], for testis-sparing surgery planning, if indicat-
ed [48], and for the differentiation between fibrosis and local
recurrence after nodulectomy (Fig. 8).

In testicular cancer staging after therapy, FDG-PET/CT
allows evaluating the presence and vitality of residual disease;
nevertheless, false positive results may be reported in
seminomas [55], and false negatives in cystic mature terato-
mas [56].

FDG-PET/CTcould be considered a useful adjunct to other
imaging modalities in the diagnosis of testicular lymphoma
[57] and could depict scrotal extension of peritoneal mesothe-
lioma [58].

Infarction

Sonographic diagnosis of segmental testicular infarction (STI)
is challenging; it’s a rare entity and US appearance is often
nonspecific. Anamnestic and clinical information aid
orienting the differential diagnosis, but contrast-enhanced
MRI is supportive, excluding neoplastic nature of a focal pa-
renchymal lesion [7].

Fig. 8 a-dHypoechogenic lesion at the site of previous tumour enucleation (Leydig cells tumour). MRI allowed the identification of an area of fibrosis. a
T2-weighted TSE sequence, coronal view; b postcontrast T1-weighted SPIR TSE sequence; c-d. ADC map
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In STI,MRI findings are the following: low signal intensity
and a typical rim enhancement after gadolinium administra-
tion, the latter related to granulation tissue during the subacute
phase [33].

DWI and ADC map of a focal lesion are valuable to ex-
clude or confirm the diagnosis, also through monitoring any
change during follow-up MR studies.

In patients with suspected torsion, because the best
chance of testicular preservation occurs with expeditious

Fig. 9 a-b HRMS1 a. Normal choline peak; b altered choline peak related to fertility dysfunction
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management, it’s recommended an immediate surgical
intervention, also without any imaging confirm [59].
Nevertheless, our experience suggests that MRI is useful
in selected complex cases, characterized by chronic or
intermittent clinical manifestations, including those cases
appearing at birth and intrauterine torsion [7]. DWI
analysis with ADC values measurement allows identify-
ing testicular torsion without using contrast material
[60].

Varicocele and infertility functional assessment

The role of CT and MR in the evaluation of varicocele is
primarily related to the capability to accurately delineate the
retroperitoneal anatomy and eventual associated or predispos-
ing conditions [61], notably in those cases of isolated right
sided varicocele or monolateral acute varicocele in elderly
patients [62].

MRA and retrograde venography depict of a detailed
map of the venous spermatic vascularity, useful in se-
lected cases to detect and describe specific vascular
abnormalities.

Since varicocele is a frequent condition, often accidentally
encountered during US examination, it’s indispensable to ob-
tain functional data to direct exactly therapeutic management.
For instance, digital infrared thermography is an imaging mo-
dality assessing increased superficial temperature related to
varicocele [63].

In a study conducted on 20 cases involving FDG-PET/CT
usage for non-neoplastic andrological scopes, investigators
found that testicular mean standardized uptake value
(SUVmean) showed an inverse correlation with sperm con-
centration; significant differences were noted between
normospermic and oligospermic men, suggesting possible fu-
ture applications in assisted reproductive technologies and in
other andrological or urological fields [64].

DWI with ADC values measurement could be used as a
testicular fibrosis index [37].

Our experience with 1HMRS in the evaluation of infertility
proved that alterations in choline, creatine, lipids and lactate
concentrations in testicular tissue correlate to the level of sper-
matogenesis (Fig. 9). These values could represent a sign of
testicular dysfunction in patients with no evidence of morpho-
logical abnormalities [39]. Therefore, 1HMRS may be useful
in men presenting with varicocele or other known risk factors
for infertility, with no evidence of morphological testicular
alterations, to indicate the most appropriate management.
This diagnostic approach could be particularly suitable for
paediatric patients affected with varicocele, for monitoring
testicular function after treatment, or in those cases in which
spermiogram cannot be obtained for psychological or reli-
gious reasons.

Congenital abnormalities and scrotal hernia

Accurate diagnosis and appropriate treatment of cryptor-
chidism lead to the highest chance of proper testicular
function in the reproductive capacity terms, and facilitate
early detection of malignant degeneration. MRI plays a
role in cryptorchid testis investigation: the overall accuracy
rate in testes detection is superior for MRI than US, with
the first performing much better at locating intra-
abdominal testicles [40], also considering its larger field
of view. Moreover, undescended testis alterations in
echostructure are frequently noted, and MRI allows confi-
dently ruling out superimposed malignancies.

In newborns and paediatric patients with urological or
anorectal abnormalities, MRI provides valuable information
for preoperative planning, accurately defining even complex
anatomic relationships [44].

Finally, MRI is not routinely performed in investigat-
ing inguinal-scrotal herniae, but is capable of con-
firming the diagnosis after clinical and US examination
and to reliably depict intestinal loops within the hernia
sac [7].

Conclusions

MRI provides excellent characterization of scrotal focal le-
sions and valuable depiction of local extent of pathological
processes, emerging as the dominant problem-solving imag-
ing modality after a first inconclusive sonographic exam
(Table 1).

CT finds a role in traumatic injuries assessment and in
cancer staging together with PET/CT.

Advanced MR techniques, most of all DWI and 1HMRS,
are playing a more significant role in scrotal diseases evalua-
tion: they could improve tissue characterization and even pro-
vide functional information, for instance allowing early non-
invasive identification of patients with spermatogenesis
dysfunction.

Table 1 Summary of the principal indications for scrotal MRI, as
derived from literature analysis

• Correct definition of scrotal masses localisation (testicular vs.
extratesticular compartment)

• Characterization of testicular focal lesions after inconclusive findings at
ultrasonography

• Local staging of testicular cancer

• Investigation of cryptorchidism (especially for intraabdominal
undescended testes)

• Traumatic lesions assessment (selected cases)
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