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ABSTRACT

Objectives: Since there are various benign and malignant diseases of the penis, different imaging methods
can be used for diagnosis. Abdominal computed tomography (CT) is not a frequently used imaging method
in diagnosing penile pathologies. In an abdominal CT scan performed with the standard technique, the slices
are obtained by scanning from the diaphragm's dome to the symphysis pubis's lower edge. Although the whole
penis is not always captured, almost all abdomen scans include a portion of the penis. Penile pathologies can
be detected with careful evaluation by CT.

Methods: In this study, we aim to investigate incidental penile pathologies detected in abdominal CT performed
for other reasons and whether abdominal CT contributes to showing penile pathologies. Therefore, abdominal
CTs of 3,698 male patients were re-evaluated for penile pathologies.

Results: The mean age was 52.2 years. Of the CT scans, 38% were obtained due to trauma, 16% were taken
for oncological causes, 16% for abdominal pain and acute abdominal pathologies, 10% for urological reasons,
20% for other causes. Penile pathology was detected in 33 (0.83%) of 3968 patients. The patients were divided
into four groups according to the pathologies observed in the penis: Traumatic, inflammatory, tumoral, and
other findings.

Conclusion: Although CT is not routinely used to diagnose penile pathologies, it may be necessary if the
whole penis is included in the examination.
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penis can be evaluated with different imaging
methods. Ultrasonography (US), color Doppler
US, computed tomography (CT), magnetic resonance
imaging (MRI), and retrograde urethrography are im-
aging methods that can be employed to confirm the

ﬂ\/arious benign and malignant diseases of the

clinical diagnosis, evaluate the disease extent, and help
to select the appropriate treatment [1]. US is the first
step imaging method in evaluating many penile
pathologies [2]. The advantages of the US are that it
is low cost and easily accessible, does not contain ion-
izing radiation, and is a method that can take real-time

Corresponding author: Esra Soyer Guldogan, MD.,
Phone: +974 5539 7959, E-mail: esra_soyer@hotmail.com

How to cite this article: Aktiirk Y, Soyer Giildogan E, Ozbal Giines S.
Which pathologies of the penis can be diagnosed with computed
tomography? A comprehensive approach to imaging findings. Eur Res
J. 2024;10(3):286-294. doi: 10.18621/eurj.1386294

D0&0

Received: November 5, 2023
Accepted: January 2, 2024
Published Online: January 22

Copyright © 2024 by Prusa Medical Publishing
Available at https://dergipark.org.tr/en/pub/eurj

This is an open access article distributed under the terms of Creative CommonAttribution-NonCommercial-NoDerivatives 4.0 International License

The European Research Journal | Volume 10

Issue 3 | May 2024

286


http://orcid.org/0000-0003-1019-9925
http://orcid.org/0000-0002-0244-0478
http://orcid.org/0000-0002-9251-5241
https://doi.org/10.18621/eurj.1386294
https://www.prusamp.com
https://dergipark.org.tr/en/pub/eurj
https://creativecommons.org/licenses/by-nc-nd/4.0/

Eur Res J. 2024;10(3):286-294

CT scanning for penile pathologies

images. However, it also has disadvantages due to its
relatively small field of view, being an operator-de-
pendent examination, and providing limited informa-
tion on soft tissue pathologies [3, 4]. Because of its
high soft tissue resolution, MRI is an excellent diag-
nostic method when clinical and / or US findings are
doubtful or inconclusive. It is a preferred imaging
method in surgical planning, cancer staging, and eval-
uation of penis [2, 3, 5]. Traumatic injuries of the penis
are initially visualized by US and MRI. CT is not a
frequently used examination in routine penile imaging.
However, penile pathologies that can be detected by
CT are also quite high [6]. The penile bulbus is an eas-
ily recognizable anatomical structure on axial CT im-
ages. It is surrounded by a paired crura laterally,
corpus cavernosum anteriorly, and levator ani poste-
riorly [7]. In a routine abdominal CT scan, images are
obtained by scanning from the diaphragm's dome to
the symphysis pubis's lower edge [8]. So that the glans
penis is usually included in the image. We aimed to
investigate the presence of incidental pathologies in
the penis at the abdominal CT scan performed for dif-

ferent reasons. In addition, we aimed to review the im-
aging findings of penile pathologies that can be seen
on CT examination.

METHODS

Study Design

After obtaining the approval of the required ethics
committee, the abdominal CT of male patients aged
18 and over, present in the Picture Archiving Commu-
nication System (PACS) between March 2020 and
June 2020, a total of 4,116 abdomen CTs were retro-
spectively re-evaluated. CT scans were taken for dif-
ferent reasons. Regardless of the reason for the scan,
images were evaluated blindly to the preliminary in-
formation, and the presence of penile pathology was
noted. If the patients had more than one CT scan, only
the images of the first examination were evaluated and
that could not be assessed optimally due to motion ar-
tifacts were excluded. One hundred twelve patients
who had more than one examination and 12 patients

Fig. 1. Axial images. (a) Metallic foreign bodies due to gunshot injury, (b) Hematoma in the anterior of the glans penis, and
(c) Air densities near the dorsum penis and contour irregularity due to penile fracture.
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who could not be evaluated due to intense motion ar-
tifacts were excluded from the study. Also, 24 patients
whose CT images did not include the penis at all were
excluded from the study. Finally 3,968 patients were
included in the study.

Imaging Technique

All abdominal CTs were obtained with the same
screening protocol on the same device. The screening
was done by scanning the diaphragmatic cupolas to
the iliac crest level using a 128-slice CT (Optima CT
660, General Electric Healthcare Systems, Milwaukee,
USA). The slice thickness was 5 mm in axial images.
All CT scans were obtained during a single breath,
covering the area from the level of the diaphragm to
the symphysis pubis. If contrast material was admin-
istered, it was done according to the following proto-
col: with non-ionic contrast agents (1.5-2 mL/kg) at
the portal venous phase (65-70 s). All CT images were
reconstructed using an algorithm suited to soft-tissue
analysis with the medical image processing software
(AW Volume Share 5).

CT Evaluation

CT evaluation was performed by two radiologists,
one 10 years and the other 15 years experienced in to-
mography. Penile pathologies were divided into four
groups: Traumatic, inflammatory, and tumoral. The
distribution of patients with penile pathology accord-
ing to age groups was evaluated. In addition, the fre-
quency of association of penile pathologies with
abdominal pathologies was investigated.

Statistical Analysis

Continuous data expressed as the mean + standard
deviation or median (interquartile range [IQR]) were
analyzed using a t or Mann-Whitney U test. Statistical
analysis was conducted with statistical software
(SPSS, version 21.0; SPSS Inc, Chicago, IL, USA).

RESULTS

Between March 2020 and June 2020, 3968 male pa-
tients aged 18 and over underwent abdominal CT. The
ages of the patients ranged from 18 to 84 years. The
mean age was 52.2 years. Of the CT scans, 38% were
obtained due to trauma, 16% were taken for oncolog-

ical causes (suspicion of malignancy, newly diagnosed
malignancy, and follow-up), 16% for abdominal pain
and acute abdominal pathologies, 10% for urological
reasons (renal cyst, benign prostate hypertrophy,
hematuria), 20% for other causes.

Penile pathology was detected in 33 (0.83%) of
3968 patients. The patients who had penil pathologies
were divided into four groups according to the
pathologies observed in the penis: Traumatic, inflam-
matory, tumoral, and other findings.

There were four (0.1%) patients with penile

Fig. 2. Axial (a) and sagittal (b) image. Contrast material ac-
cumulated in the perineum and near the penis due to type I11
urethral injury.
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Fig. 3. Axial images. (a) Air densities consistent with necrotizing infection in the glans penis and scrotum and (b) Edema-
tous and heterogeneous appearance consistent with balanitis on the glans penis.

trauma findings in the trauma patients group. Three
patients had signs of penetrating penile trauma, aged
33 to 41 years. CT scannings of these three patients
revealed air densities near the dorsum penis, metallic
foreign bodies due to gunshot injury, and hematoma
in the anterior of the glans penis (Figs. 1a and 1b) and
one of them had penile fracture (Fig. 1c). In a 45-year-
old trauma case, there was no traumatic injury of the
penis, but contrast material accumulated in the per-
ineum and near the penis due to type III urethral injury
(Fig. 2).

There were four (0.1%) patients in the inflamma-
tory pathologies group. Their age ranged from 54 to
68 years. In three cases, there were inflammatory het-
erogeneities in the skin and subcutaneous tissue, ab-
scess formation in the perineal area and adjacent to the
dorsum penis. Two of four cases had air densities con-
sistent with necrotizing infection in the glans penis and

Fig. 4. Axial image shows a metastatic mass lesion with con-
trast enhancement at the penile crura.

scrotum (Fig. 3a). One patient had an edematous and
heterogeneous appearance consistent with balanitis on
the glans penis (Fig. 3b).

Two (0.05%) patients were classified in the tu-
moral pathologies group. Penile squamous carcinoma
was detected in a 75-year-old patient who had mild

Fig. 5. Sagittal images. (a) Multiple urinary stones in the pe-
nile urethra and the bladder and (b) A metallic density due
to a foreign body in the glans penis.
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Fig. 6. Sagittal (a) and axial (b) image. (a) Penile prosthesis and (b) Abscess showed cutaneous extension and inflammatory

changes around it.

skin thickening and contrast enhancement at the cor-
pus cavernosum. There was an enlarged inguinal
lymph node on the right side, suggesting metastasis.
In a 68-year-old case, in the abdominal CT scan that
was performed due to bladder carcinoma during fol-
low-up, there was a metastatic mass lesion with con-
trast enhancement at the penil crura (Fig. 4).

In the other findings group, there were 23 (0.57%)
patients. Three (0.075%) cases aged 36 and 65 had uri-
nary stones in the penile urethra. In the other findings
group, three cases between ages of 36 and 65 had uri-
nary stone in the penile urethra and one of them has
hydronephrosis (Fig. 5a). A 50-year-old patient had a
metallic density due to a foreign body in the glans
penis (0.025%) (Fig. 5b). Four (0.1%) patients be-
tween the ages of 49 and 77 had penile prostheses. In
one (0.025%) of these cases, there was an abscess ad-
jacent to the catheter of the prosthesis. In one of these

Fig. 7. SLinear calcifications in the tunica albuginea.

cases, there was an abscess adjacent to the catheter of
the prosthesis with periferal contrast enhancement.
The abscess showed cutaneous extension and there
were inflammatory changes around it (Figs. 6a and
6b). Linear calcifications were observed in the tunica
albuginea in 15 (0.37%) cases aged 52 to 80 (Fig. 7).

Findings observed in the traumatic, inflammatory,
tumoral pathologies and other findings groups are
summarized in Table 1 and Table 2.

DISCUSSION

Different imaging techniques are used in penile imag-
ing according to pathologies [9]. Ultrasound is the
first-line imaging modality in penile imaging that can
show anatomy and blood flow, detect abnormalities
such as penile masses or plaques, and evaluate condi-
tions such as priapism or erectile dysfunction. It is a
fast, noninvasive imaging method that is easily acces-
sible in many places, if not all over the world. Doppler
ultrasound can be used to evaluate erectile dysfunction
by measuring penile blood flow during different stages
of an erection. Doppler ultrasound is particularly use-
ful in diagnosing vascular conditions, such as arterial
insufficiency or venous leakage. MRI is useful for
evaluating complex penile conditions and provides ex-
cellent soft tissue resolution but may require the use
of contrast agents for better visualization. CT imaging
is typically reserved for investigating penile trauma,
assessing the extent of penile fractures, or evaluating
suspected penile cancer.

Focal or diffuse penile induration is a common
problem in urological practice. It often occurs due to
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Table 1. Penile pathologies detected on CT

Penile pathologies = Number of Age (years) CT findings
cases (min-max)
Traumatic 4 (0.1%) 33-41 Air densities, metallic foreign bodies, hematoma,
contour irregularity in the penis

Inflammatory 4 (0.1%) 54-68 Heterogeneities in the skin and subcutaneous tissue,

abscess in the perineal area, air densities in the glans
penis and scrotum, edematous and heterogeneous
appearance on the glans penis

Tumoral 2 (0.05%) 68-75 Skin thickening and contrast enhancement at the

corpus cavernosum, enlarged inguinal lymph node,
mass lesion with contrast enhancement
Other findings 23 (0.57%) 36-80 Findings regarding foreign bodies, penile prosthesis

and calcifications

CT=computed tomography

Peyronie's disease. However, other benign and malig-
nant pathologies are also included in the differential
diagnosis. In addition to a physical examination, im-
aging modalities are often required to confirm the di-
agnosis and assess the extent of the disease. US and
MRI are the most commonly used methods. In addi-
tion, retrograde urethrography and CT can be used in
selected cases [9]. Peyronie's disease is a condition in
which fibrous tissue plaques form in the tunica albug-
inea, leading to penile deformity and shortening [10].
The diagnosis is made by questioning the patient’s
medical history, autophotography, and palpation of the
plaques. Imaging is needed to evaluate the extension
of the plaques, the involvement of the penile septum,
and the relationship of plaques with penile vascular
structures [11]. Although calcified plaques can be di-

agnosed better with US in Peyronie's disease, MRI is
more valuable than US in detecting non-palpable
plaques and evaluating their size [1]. Albugineal cal-
cifications are sometimes difficult to evaluate [12]. CT
can be used to evaluate non-calcified plaques [13]. CT
is not employed in the investigation of Peyronie’s dis-
ease. If CT is performed for other reasons, plaques
may be seen incidentally. Our incidental penile calcific
plaque detection rate was 0.37%. Case ages ranged
from 52 to 80.

Imaging is essential in the initial evaluation, treat-
ment planning, and patient follow-up in penile carci-
noma [ 14]. Because of its high soft tissue contrast and
spatial resolution, MRI is used more than in the US in
both defining primary penile malignancies and show-
ing lymph node involvement (1). MRI is used in T

Table 2. Distribution of pathologies in the other findings group

Penile pathologies Number of Age (years) CT findings
cases (min-max)
Urinary stone 3 (0.075%) 36-65 Urinary stone in the penile urethra,
hydronephrosis

Foreign body 1 (0.025%) 50 Metallic density in the glans penis

Penile prostheses 4 (0.1%). 49-77 Abscess near the catheter of the prosthesis, a
cutaneous extension of inflammatory changes

Penile calcifications 15 (0.37%) 52-80 Linear calcifications in the tunica albuginea

Total 23 (0.57%)

CT=computed tomography
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staging of the primary tumor and screening for local
recurrence. CT and positron emission tomography
(PET) / CT are useful in scanning regional nodal and
distant metastases [14]. CT is usually not indicated in
newly diagnosed penile cancers without palpable in-
guinal lymph nodes [15]. Penile squamous carcinoma
was detected in one of our cases. This patient had mild
skin thickening and contrast enhancement at the cor-
pus cavernosum. An enlarged inguinal lymph node on
the right side suggests metastasis. In one patient, an
abdominal CT scan was performed due to bladder car-
cinoma during follow-up, and there was a metastatic
mass lesion showing contrast enhancement in the pe-
nile crura.

Penile prostheses are MRI-compatible, so MRI is
increasingly used to evaluate postoperative changes
[1]. However, CT is cheaper and more usable for some
patients, especially in emergencies, post-surgical
hematoma, and suspected infection [16]. In the infec-
tion of penile prostheses, thickening of the skin, soft
tissue swelling, and fat stranding are seen on CT. In
cases with abscess, a rim-like enhancing fluid collec-
tion with or without gas is detected. Irregularity and
ulceration of the skin may accompany [16, 17]. In our
case with a penile prosthesis, there was an abscess
with peripheral contrast enhancement with cutaneous
extension in the left inguinal region adjacent to the
catheter and inflammatory changes around it.

Genital emergencies are rare in men; therefore, the
role of imaging is essential. First, it is necessary to
know the specific imaging findings of the injuries [6].
Contrast-enhanced abdominal and pelvis CT is the
gold standard for abdominal trauma imaging [18, 19].
However, the US initially visualizes traumatic injuries
to the penis and scrotum. It should be evaluated
whether the tunicae albuginea surrounds the penile
corpora and testis seminiferous tubules. Herniation of
the contents and discontinuity of the tunica albuginea
make the diagnosis of rupture [6]. The bulbocavernous
muscle is a small muscle associated with the corpus
spongiosum. It is the ventral muscle of the penis and
surrounds the bulbus. In cases of pelvic fracture ac-
companied by urethral injury, it has been reported that
this usually symmetrical midline structure has asym-
metry in its outer edges, contour, or size [18]. Because
the urethra is longer in men, urethral trauma is more
common in men than in women. Posterior urethral in-
jury occurs in the membranous and prostatic urethra.

A straddle-type injury usually causes bulbar urethral
injuries, while penile urethral damage is associated
with penile fracture [20, 21]. Even if the damage is not
in the penile urethra, pathological findings around the
penis can be seen on abdominal CT. One of our post-
traumatic patients had a type III urethra injury. There
was contrast media accumulation in the perineum and
near the penis due to injury to the urogenital di-
aphragm and the membranous urethra extending to the
proximal bulbous urethra.

Different types of foreign bodies have been re-
ported in the urethra. Although the presentation of for-
eign bodies in the lower urinary system varies, dysuria
and hematuria are the most common symptoms. The
severity of the clinical situation depends on the nature
of the foreign body and, more importantly, the time of
the medical intervention. Therefore, early recognition
and removal of foreign bodies are crucial [22]. US
pelvic roentgenogram or CT can be used to evaluate
the shape and position of a foreign body [23]. In our
cases, the foreign bodies observed in the penis and its
neighborhood were metallic foreign bodies due to
gunshots.

Inflammation of the glans penis is defined as bal-
anitis, and inflammation of the prepuce as posthitis.
Balanitis is a descriptive term that includes various
conditions, and sometimes a biopsy may be required
to rule out premalignant diseases [24]. Penile cellulitis
and balanitis an be treated with antibiotics, while pe-
nile abscess and infection of the corpus cavernosum
can be life-threatening [10]. US is important in exclud-
ing corpus cavernosum involvement and abscess in
patients with inflammation [25]. In severe inflamma-
tory conditions, urgent CT or MRI is required for the
extension of the infection to the perineum, abdominal
wall, and fasciae [26]. As with abscesses elsewhere in
the body, fluid accumulation is seen on CT in penile
abscesses. The fluid collection sometimes includes air
densities. In addition, the surrounding adipose tissue
has edema and environmental contrast enhancement.
Imaging allows the identification of the location of the
abscess and its relationship to nearby anatomical struc-
tures and guides drainage [10]. Fournier's gangrene is
a genitourinary necrotizing fasciitis that can be fatal if
not quickly diagnosed and surgically debrided. It is
typically a male-predominant disease [27]. Although
usually diagnosed clinically, CT may be required to
assess the extent of the disease or to plan surgical treat-
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ment. The presence of fascial gas and inflammation
findings on CT should suggest the diagnosis [28]. Two
of our patients had rectal fluctuation and fever, and
there were signs of necrotizing infection on CT.

Limitations

The limitations of our study are that the object of
the tomography scan is not aimed at detecting penile
pathology and as with all retrospective studies, there
may be deficiencies in patient data. Although CT can
diagnose many penile pathologies, it does not seem
possible to replace ultrasound in diagnosis due to the
radiation dose. However, due to its high diagnostic
sensitivity, it should be kept in mind that BT is a diag-
nostic test for penile pathology in cases where ultra-
sound cannot be reached and in patients who will
undergo pelvic tomography for any other reason.

CONCLUSION

Although CT is not routinely used in the diagnosis of
penile pathologies, careful evaluation of the penis in-
cluded in the examination may be important in the di-
agnosis. In particular, the penis should be included
pelvic tomography scans especialy in emergency, and
it should not be forgotten that CT can reveal the diag-
nosis of many pathologies despite known of the low
soft tissue resolution in penile imaging.
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