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Abstract

Background Little attention has been given to the sonograph-
ic appearances of the epididymis in testicular torsion.
Objective To describe the position and morphology of the
epididymis in childhood acute testicular torsion when testicu-
lar flow is present on color Doppler sonography.

Materials and methods We studied the sonographic findings
in boys with clinically and surgically proven acute testicular
torsion who were examined sonographically from May 2013
to May 2014 and who had preserved intratesticular flow on
color Doppler sonography. We retrospectively evaluated the
sonograms with emphasis on the epididymal findings.
Results In all nine boys with confirmed torsion but with pre-
served intratesticular flow on color Doppler sonography, the
epididymal head had an unexpected configuration and size,
and no close relationship with the upper pole of the testis. In
five of these children the spermatic cord appeared twisted on
the affected side. In the remaining four boys the spermatic
cord appeared straight.

Conclusion The position and morphology of the head of the
epididymis were abnormal in all boys with acute testicular
torsion but with preserved testicular flow.
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Introduction

In pediatric emergency departments acute scrotum is common
[1]. In children, torsion of testicular appendages, testicular
torsion and inflammatory diseases are the main causes of
acute scrotum [2]. Their differential diagnosis is very impor-
tant because management of acute scrotum differs according
to its etiology. Urgent surgical exploration is indicated in tes-
ticular torsion; however clinical distinction of testicular tor-
sion from epididymitis and torsion of the testicular appendix is
often not easy [1].

Color Doppler sonography remains the imaging modality
of choice [3—5]. Absent or decreased flow of the affected testis
is the diagnostic finding of torsion on color Doppler sonogra-
phy [6]. However, presence of flow on color Doppler can be
misleading, especially in cases of partial torsion [6, 7].

The abnormal course and rotation of the spermatic cord has
been reported to be a highly sensitive sonographic sign in the
diagnosis of torsion, especially in the presence of testicular
flow on color Doppler sonography [8, 9]. No emphasis has
been given in the literature, however, to the diagnosis of tor-
sion in the presence of testicular flow with visualization of a
straight-looking spermatic cord. In these cases the morpholo-
gy and position of the head of the epididymis may play a
definitive role. In our experience normally the head of the
epididymis is shown sonographically to cover a large part of
the upper pole of the testis. The body and the tail are visual-
ized posterolateral to the body of the testis. The head of the
epididymis appears with a triangular or crescent shape. Its
echogenicity is similar to that of the testicular parenchyma.
We have observed that the crescent shape is more common in
the right scrotum. Other studies have described the shape of
the normal head of the epididymis [7, 10, 11].

We describe the sonographic findings in nine boys with
testicular torsion and preserved testicular flow — five with a
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rotated spermatic cord and four with a straight-looking cord
— emphasizing the abnormal appearance of the head of the
epididymis in all nine children.

Materials and methods

In this retrospective study we included boys with clinically
and surgically proven acute testicular torsion who had been
examined by US in our department from May 2013 to
May 2014; inclusion criteria included having symmetrical or
slightly diminished intratesticular flow on the affected side
compared with the normal testis on color Doppler sonography.
We present these boys with acute testicular torsion but pre-
served blood flow in order to demonstrate some less-
recognized diagnostic findings on gray-scale US, such as ab-
normal epididymis and abnormal course of the spermatic cord,
with emphasis on the epididymal findings. Sonograms in these
boys were performed and were re-evaluated by two highly
experienced pediatric radiologists independently (P.G. and
V.D., with 10 and 15 years of experience in pediatric sonogra-
phy, respectively).

This retrospective study was approved by the ethics com-
mittee of our hospital. The boys had been referred to our
department by pediatric surgeons because of acutely painful
scrotum with duration of persistent pain <24 h (4-18 h). All
scrotal sonograms except one were performed on the same US
scanner (Logic 7; GE Healthcare, Tokyo, Japan); the other
was performed on a Philips ATL (Royal Philips Electronics,
Amsterdam, the Netherlands) scanner. A high-frequency lin-
ear transducer was used for all scrotal sonograms.

Sonographic studies were performed using a standardized
method. Gray-scale longitudinal and transverse scans of both
testicles were obtained and evaluated for echogenicity, size
and morphology. Color or power Doppler US was performed
for the evaluation of parenchymal flow. The same color Dopp-
ler parameters were chosen for the comparison of both sides.
The parameters were adjusted at the lowest velocity flow in
order to minimize artifacts on the background, as well as at
low pulse repetition frequency (PRF), color gain settings of
80-90% and low wall filter. Parenchymal flow was evaluated
as normal when central and peripheral vessels were detectable
and symmetrical.

The epididymis was examined for its position in relation
to the testis and spermatic cord and for its morphology with a
standardized method. Initially the head of the epididymis
was examined in a sagittal plane with the probe parallel to
the long axis of the testis on the anterior surface of the scro-
tum (Fig. 1). Then the probe was moved slowly laterally to
the testis and the rest of the epididymis was evaluated in an
oblique coronal plane. This technique was modified in cases
of a tilted testis so that the longitudinal scans referred to the
long axis of the rotated testis. The position, shape, size,
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Fig. 1 Normal testicular morphology in two 12 year-old boys ( a, b) and
in a 15 year-old boy (c). a, b Sagittal US image with the probe on the
anterior surface of the scrotum and parallel to the longitudinal axis of the
testis shows normal morphology and position of the head of the
epididymis, with its triangular shape covering a large proportion of the
upper pole of the testis. ¢ Sagittal US shows normal morphology and
position of the head of the epididymis with a crescent shape covering
most of the upper pole of the testis

echogenicity and vascularity of the epididymis were com-
pared to those of the contralateral side. Lateral, cephalic or
caudal displacement of the head of the epididymis in relation
to the upper pole of the testis, with or without interposing
spermatic cord, resulting in either non-visualization of the
head or visualization of a small part of it, was evaluated as
indicative of acute testicular torsion.

The spermatic cord was demonstrated with an initial scan
of the anterior surface of the scrotum in a sagittal plane, then
the posterolateral surface in an oblique coronal plane, from the
inguinal canal to the posterior aspect of the testis. Its size,
course and vascularity were compared to those of the contra-
lateral side. Any abrupt changes in the straight tubular shape
of the cord cephalad, caudal or lateral to the testis were con-
sidered abnormal and indicative of torsion.

Spectral analysis of the Doppler waveform in the parenchy-
ma of the affected testis was documented only in two boys.
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Results

In nine boys, ages 11-15 years (mean 13 years) the sono-
graphic diagnosis of testicular torsion was made despite the
presence of intratesticular flow on color Doppler sonography.
In all of the boys, the epididymal head did not have the ex-
pected configuration, size and close relationship with the up-
per pole of the testis. Based on the abnormal gray-scale find-
ings and the presence of acute scrotal pain, the diagnosis of
testicular torsion was highly suggested, and all nine boys were
treated with open or closed detorsion. In five out of the nine
boys the spermatic cord appeared twisted on the affected side.
In this group testicular torsion was verified at surgery in four
boys, whereas in the fifth child the diagnosis was confirmed
clinically, because three successful manual maneuvers result-
ed in detorsion, which was confirmed clinically by immediate
pain relief and sonographically by normal findings. Surgical
fixation of the still-viable testis followed.

In the remaining four of the nine children the spermatic
cord appeared straight and torsion was sonographically sug-
gested based only on the abnormal position and morphology
of the head of the epididymis in regard with the upper pole of
the testis. Three of those four boys had been proved at surgery
to have partial torsion; one was considered to have transient
torsion because spontaneous detorsion was observed during
the performance of the sonogram, with immediate relief from
pain and hyperemia of the affected testis and epididymis. The
testis and epididymis were normal on the sonogram obtained
the following day and the boy was completely asymptomatic.

In all nine boys the epididymal head had an unexpected
configuration and size, and no close relationship with the up-
per pole of the testis.

Abnormal configuration and displaced position of the head
of the epididymis were the only sonographic findings indica-
tive of torsion in four of the nine boys; no other color Doppler
or morphological spermatic cord abnormality was noted in
these four boys.

In two of these four boys, the head of the epididymis was
laterally displaced and was not visualized at the upper pole of
the testis in the sagittal plane. In the oblique coronal plane the
body of the epididymis was revealed without flow or edema
laterally to the testis and parallel to a straight-looking spermat-
ic cord. Reactive hydrocele was shown at the top of the testis
(Fig. 2). Similar intratesticular flow to that of the normal testis
was shown.

In one boy, lateral displacement of the head of the epidid-
ymis was revealed with visualization of a small triangular part
of it at the top of the testis, smaller than half of the size of the
contralateral epididymis in the sagittal plane. In the oblique
coronal plane the body of the epididymis was revealed with-
out flow or edema laterally to the testis and parallel to a
straight-looking spermatic cord (Fig. 3). Similar intratesticular
flow to that of the normal testis was present.

Fig. 2 US scans in patient 1, a 12-year-old boy with 6 h of acute left
testicular pain. a Transverse plane shows the left testis with centripetal
vascularity and normal size and echogenicity. b Sagittal plane with the
probe on the anterior surface of the scrotum and parallel to the
longitudinal axis of the testis. In this image the epididymal head is not
visualized at the upper pole of the testis; reactive hydrocele is shown. ¢
Oblique coronal plane laterally to the testis shows the spermatic cord with
no rotation (small arrow). The epididymis is clearly distinguishable
without edema (large arrow). At surgery, 180° torsion was revealed

In one boy the head of the epididymis was shown to be
caudally displaced with no flow and enlarged in the sagittal
plane. There was no abnormal, twisted, echogenic and en-
larged spermatic cord interposed between the epididymal head
and the testis, in which the flow was slightly decreased. Dur-
ing the exam the head of the epididymis returned to normal
position by 180°. Immediate increase of flow was detected in
the head of the epididymis and in the parenchyma of the testis,
and the boy was instantly relieved of pain (Fig. 4). We ob-
served no enlargement of the affected testis, and we also noted
homogeneity of the testicular parenchyma compared to the
healthy side in all four boys.

In two of these boys complementary spectral Doppler so-
nography was performed. It was helpful only in one boy, in
whom a relatively decreased arterial flow pattern was detected
in the affected testis, as compared with the normal side.

Table 1 summarizes the sonographic findings of the abnor-
mal epididymis in the four boys with intratesticular flow on
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Fig. 3 US scans in patient 2, a 12-year-old boy with 6 h of acute left
testicular pain. a, b Sagittal plane with the probe on the anterior surface of
the scrotum and parallel to the longitudinal axis of the testis shows similar
intratesticular flow in the right (a) and left (b) testicles. ¢ Sagittal plane
with the probe on the anterior surface of the scrotum shows the course of
the spermatic cord, with no rotation (arrow). d Sagittal plane with the
probe on the anterior surface and parallel to the longitudinal axis of the
testis shows the head of the epididymis with a small triangular shape at
the top of the testis (arrow) caused by its lateral displacement. Compare
with the normal triangular head of the epididymis in Fig. 1a. At surgery,
180° torsion of the left testis was documented

color Doppler sonography and straight-looking spermatic
cord. The outcome of each case is also reported.

In the remaining five boys with intratesticular flow on color
Doppler sonography, abnormal configuration and position of
the head of the epididymis and rotated spermatic cord were the
main sonographic findings.

In one of these five boys, the head of the epididymis was
demonstrated posterolateral to the rotated testis, with
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Fig.4 US scans in patient 3, an 11-year-old boy with 4 h of sudden-onset
acute left testicular pain. a Sagittal plane with the probe on the anterior
surface of the scrotum and parallel to the long axis of the testis shows the
head of the epididymis infratesticularly, swollen and with no vascularity
(arrow). Flow of the testis is visualized. b Oblique coronal plane posterior
to the testis shows the course of the spermatic cord, with no rotation
(arrow) ¢ Sagittal plane with the probe on the anterior surface of the
scrotum and parallel to the long axis of the testis 4 min into the exam
shows the head of the epididymis cephalad, in normal position and with
flow. The perfusion of the testis is also increased. The boy was relieved of
the pain simultaneously

interposing echogenic and enlarged twisted spermatic cord
between the head and the testis, in the oblique coronal plane.
When the probe was moved caudally and more laterally to the
testis the body and the tail of epididymis were also visualized
above the twisted cord. The epididymis was enlarged in its full
length and with no flow. Slightly decreased flow was shown in
the testis, whose anteroposterior (AP) diameter exceeded that
of the normal testis by 4 mm (Fig. 5).
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Fig.5 US scans in patient 5, a 15-year-old boy with 10 h of sudden-onset
acute right testicular pain. a Oblique coronal scan posterolaterally to the
testis shows the epididymal head (large arrow), which is not at the upper
pole of the testis but cephalad to the twisted spermatic cord (small arrow).
b Oblique coronal scan more caudally shows the body and tail of
epididymis (large arrow) above the twisted cord (small arrow). The
epididymis is enlarged in its full length, heterogeneous and with no
flow. The 540° of torsion was manually detorsed with three successful

In one boy cephalic displacement of the whole epididymis
was shown at the external inguinal ring with interposing
echogenic and enlarged spermatic cord between the epididy-
mis and the testis in the sagittal plane. The epididymis was
shown coiled around the enlarged rotated spermatic cord with
no flow (Fig. 6).

In one boy lateral displacement of the head of the epi-
didymis was revealed, with visualization of a small ovoid
part of it at the top of the testis, smaller than the half-size of
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maneuvers. ¢ Sagittal scan after the second maneuver shows the head of
the epididymis curved close to the top of the testis with flow (arrow).
Flow is visualized in testis. d Oblique coronal scan posterolateral to the
testis after second maneuver shows that the cord is curved (small arrow)
and the body of the epididymis is still above the curved cord (large
arrow). e, f Sagittal scans after the third maneuver show the head of the
epididymis with a normal shape at the top of the testis (arrow in e) and the
spermatic cord with a normal straight course (arrow in f)

the contralateral epididymis in the sagittal plane. In the
oblique coronal plane the body of the epididymis was re-
vealed lateral to the testis and parallel to a rotated spermat-
ic cord. The epididymis was demonstrated without edema
or flow (Fig. 7).

In one boy the head of the epididymis was displaced
anteriorly, with increased curve and superior to the testis
toward the inguinal canal in the sagittal plane. When the
probe was moved caudally and more laterally to the testis,
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Fig. 6 US scans in patient 6, a 13-year-old boy with acute right testicular
pain for 12 h. a Right rotated testis with the probe parallel to its long axis
and on the anterior surface of the scrotum. Color Doppler image shows
intratesticular flow but not the head of the epididymis at the top of the
testis. b Sagittal scan at the external inguinal ring and cephalad to the
testis shows that the epididymis (large arrow) is coiled around the twisted
spermatic cord (small arrow). Surgical exploration found 540° torsion

the body and the tail of the epididymis were also visualized
above the twisted cord, which was demonstrated as an en-
larged, inhomogeneous, echogenic infratesticular mass
with flow. The epididymis was slightly enlarged and
hypervascular (Fig. 8).

In one boy lateral displacement of the head of the epididy-
mis was revealed with visualization of a small oval part of it in
the sagittal plane. In the same plane the spermatic cord was
demonstrated superior to the top of the testis, enlarged,
echogenic and curved.

Apart from one child, as mentioned above, similar
intratesticular flow to that of the normal testis was demonstrat-
ed in the remaining four boys, in whom the testis was visual-
ized with no enlargement.

The testicular parenchyma was homogeneous in all
boys.

Table 2 summarizes the sonographic findings of the abnor-
mal epididymis and twisted spermatic cord in the five boys
with intratesticular flow on color Doppler sonography. The
outcome of each case is also reported.

Fig. 7 US scans in patient 7, a 13-year-old boy with 4 h of sudden-onset
acute left testicular pain. a Sagittal plane with the probe on the anterior
surface of the scrotum and parallel to the longitudinal axis of the testis.
Color Doppler image shows intratesticular flow in the affected testis and
the head of the epididymis, with a small oval shape at the top of the testis
(arrow) caused by its lateral displacement. Compare image with the
normal head of the epididymis in Fig. 1. b Oblique coronal plane
laterally to the testis shows spiral twist of the spermatic cord (small
arrow) with acoustic shadowing. The body of the epididymis is clearly
distinguishable (large arrow). At surgery, 540° torsion was revealed

Discussion

Testicular torsion is one of the most common causes of acute
scrotum [12, 13]. Prompt establishment of the correct diagno-
sis of testicular torsion leads to appropriate management and
prevention of testicular loss. Our patients, all with acute tes-
ticular torsion but with still-existing intratesticular flow on
sonogram, had viable testicles with very good outcome. The
presence of intratesticular flow on color Doppler sonography
indicates viability of the testis, and early diagnosis of torsion
in these cases is of the utmost importance.

Although recent studies have shown high sensitivity
(96-100%) and specificity (75.2-95%) of color Doppler
sonography in the diagnosis of testicular torsion [3-5],
the gradual reduction of testicular perfusion in the initial
torsion [14] and the presence of testicular flow in partial
torsion of 180° or 90° [5, 6, 12] can lead to missed torsion
if the diagnosis is based solely on color Doppler sonogra-
phy findings.
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Fig. 8 US scans in patient 8, a 13-year-old boy with 8 h of sudden-onset
acute left testicular pain. a Oblique coronal scan caudally to the testis
shows the spermatic cord as an enlarged, hyperechogenic,
inhomogeneous infratesticular mass (large arrow). A part of the
epididymis is also visualized infratesticularly (small arrow). b Color
Doppler sagittal scan on the anterior surface of the scrotum shows
normal intraparenchymal vascularity and increased vascularity in the
infratesticular area. ¢ Color Doppler sagittal scan cephalad to the testis
on the anterior surface of the scrotum shows that the head of the
epididymis is displaced anteriorly in relation to the testis, with cephalad
displacement toward the inguinal canal with increased curve and
increased perfusion (arrow). At surgery, 360° torsion was revealed

In our patients the testicular flow was not compro-
mised, compared with the normal side. This finding has
been described in cases with partial or complete torsion
[8, 9].

@ Springer

Experimental studies have also shown that testicular ves-
sels may not be compromised in incomplete torsion of the
spermatic cord [6].

Moreover, Bentley et al. [15] concluded that boys with
testicular torsion who have specific anatomical characteristics
such as unusually thick spermatic cord preserve intratesticular
flow in the affected testis and are at high risk of misleading
findings of torsion if the diagnosis is based solely on color
Doppler sonography [15].

Several authors have concluded that the key for this diag-
nostic problem is the visualization of rotated spermatic cord
[6, 8,9, 14, 16]. A large multicenter study showed that the
evaluation of the spermatic cord may lead to a higher sensi-
tivity of 97.3% and a higher specificity of 99% in the diagno-
sis of spermatic cord torsion and, according to their results, a
strictly linear cord is an indication to avoid surgical
exploration.

The evaluation of the spermatic cord is always included in
our protocol of scrotum US examination. Our results in this
retrospective study confirmed that the visualization of the
twisted spermatic cord can strongly indicate the correct diag-
nosis, avoiding a false-negative result based solely on color
Doppler sonography, as was the case in five of our patients.
However, in four of our patients, all incomplete (<270°) tor-
sions, spermatic cord rotation was not demonstrated. Thus, the
diagnostic findings that are obtained from the visualization of
the cord may not be so striking. In contrary, Arce et al. [§8]
demonstrated in all six of their pediatric patients with testicu-
lar torsion (>270°) and intratesticular flow on color Doppler
sonography that the correct diagnosis of torsion with ultraso-
nography was based solely on the abnormal course and rota-
tion of the spermatic cord on the affected side. Despite the
small number of patients in our review, we can assume that
in partial torsion with small degree of twist (<270°) it is pos-
sible that the spermatic cord is shown with no rotation on US
imaging. Karmazyn et al. [6] have reported the same observa-
tion in a boy with partial testicular torsion and normal
intratesticular flow, in whom the spermatic cord appeared nor-
mal during the US examination while at surgical exploration
the cord was demonstrated to be twisted 90°.

In this sonographic review the most consistent observation
was lack of visualization caused by abnormal position, or
minimal visualization of the epididymal head at the upper pole
of the testis in all boys with testicular torsion. Much experi-
ence and training are required for the complete evaluation of
both epididymis and spermatic cord. The abnormal location
and shape of the head of the epididymis can either be the only
sonographic finding that may lead to the correct diagnosis of
testicular torsion — as was the case in four of our patients, all
with partial torsion, with a straight-looking spermatic cord and
preserved intratesticular flow — or can be appreciated as an
adjunct finding to the presence of twisted spermatic cord, as
was the case in five children in this study.
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There were no false-positive or false-negative examina-
tions in this study group. Minimal visualization of epididymal
head at the upper pole of the testis with a straight-looking
spermatic cord and preserved intratesticular flow, as shown
in one of our patients (No. 2, Table 1), may be interpreted as
a false-negative. In our experience, in a normal testicular
sonographic examination, the head of the epididymis is al-
ways visualized covering more than half of the superior pole
of'the testis in the sagittal plane with the probe on the anterior
surface of the scrotum. Epididymis with increased flow in
acute testicular torsion, as shown in one of our patients (No.
8, Table 2), which is uncommon, could be interpreted as a
false-negative. This finding could cause difficulty in differen-
tiating testicular torsion from epididymitis, when the testicular
perfusion is similar to that of the contralateral normal testis. In
epididymitis the spermatic cord appears swollen but straight,
without rotation, and the enlarged epididymis with increased
flow retains its normal anatomical position and relationship
with the testis and cord, in contrast to torsion [16]. In infants
and young children the head of the epididymis is sometimes
not visualized, clearly because of its small size and lower
echogenicity compared with the epididymis of older children.
Therefore in young children more attention and experience is
needed in the evaluation of the position and morphology of
the epididymis to avoid false-positive results in boys with
acute scrotum. No studies describe the occurrence of a false-
positive or false-negative abnormal location, size, shape and
flow of epididymis, and further studies are needed to validate
this observation.

Only in two studies has attention been paid to the posi-
tion and morphology of the epididymis in testicular tor-
sion. Baud et al. [9] in their series described six boys with
normal or slightly abnormal intratesticular flow on color
Doppler sonography and absence of visualization of nor-
mal epididymal head at the superior pole of the testis.
Nussbaum Blask and Rushton [10] postulated that the
extratesticular mass in the affected scrotum represents an
enlarged epididymis, because they could not clearly distin-
guish the epididymal structure from the twisted cord. The
extratesticular mass that we observed in the affected scro-
tum of five children in this series was obviously caused, in
major part, by the rotated cord that was, however, clearly
distinguished from the epididymis, that also was part of the
mass.

We need to point out that in cases of constant presence of
testicular flow the success of clinical detorsion cannot be
based on the changes of flow. This was the case with the only
boy in this series with manual detorsion (patient 5, Table 2), in
whom the only possible objective sonographic criteria that
could be used for the evaluation of successful detorsion were
the restoration of the normal appearance and position of the
head of the epididymis and the spermatic cord, because testic-
ular blood flow was always present.

@ Springer

We included in our study group a boy with spontaneous
detorsion during real-time sonography. Torsion was suspected
because of the diametrically opposite position of the avascular
head of epididymis in relation to the upper pole of the testis,
while the cord was depicted with no rotation and ending up to
epididymis. Spontaneous detorsion has been described in the
literature in children with spontaneous resolution of the pain
and immediate restoration of the flow in an enlarged epididy-
mis and testis, while the spermatic cord remains straight and
linear, as in our patient [10].

In one study the diagnosis of partial testicular torsion in
seven boys, most of them older than 15 years, was based on
abnormal spectral Doppler waveforms [17]. Spectral Doppler
sonography was performed in two cases with partial torsion of
our study group and had been diagnostic in only one. Spectral
Doppler sonography is not easily applied in children because
they usually do not collaborate and their testicular volume is
not as large as in adults.

The absolute number of children with testicular torsion
and abnormal epididymal findings but preserved
intratesticular flow in this retrospective study may appear
small. However, approximately the same number of cases
of preserved testicular flow has been described in the lit-
erature in testicular torsion [8, 9]. This may suggest either
rarity of this condition from anatomical variations of the
spermatic cord or that the findings of abnormal spermatic
cord and epididymis are subtle or overlooked and difficult
to recognize. Spontaneous regression of testicular torsion
may be another explanation. Nevertheless longer prospec-
tive studies with a larger number of randomized children
are needed to establish the frequency of the findings of
our study. The examination of the normal contralateral
scrotum outweighed the lack of a control group in the
present study.

Conclusion

Preservation of intratesticular flow as well as the visualization
of a straight-looking spermatic cord may coexist with acute
testicular torsion. In this retrospective study the epididymis
was always sonographically abnormal in boys with testicular
torsion, being minimally or grossly displaced in relation to the
testis and spermatic cord. Therefore careful ultrasonographic
evaluation of the epididymis and its relationship with adjacent
structures may prove to be a useful adjunct in suspected cases.
Moreover, in cases of partial testicular torsion, the abnormal
configuration and position of the epididymal head relative to
the upper pole of the testis may be the only sonographic
abnormality.
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