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Urachal Actinomycosis : CT Findings in Two Patients

Jin Young Jung, M.D., Hee Jin Kim, M.D., Sang-Wook Yoon, M.D., Kyoung Ah Kim, M.D.,
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Actinomycosis involving the urachal remnant is extremely rare. Urachal actinomy-

cosis may mimic urachal carcinoma and other infectious conditions of the urachal

remnant or the abdominal wall. We report computed tomography (CT) findings of

actinomycosis involving the urachal remnant in two patients who were surgically

treated.
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Actinomycosis is a rare, chronic suppurative infection
caused by the Gram-positive anaerobic filamentous bac-
terium, Actinomyces Israeli. Actinomycosis involving the
urachal remnant is extremely rare and can mimic
urachal carcinoma or other infectious conditions (1, 2).
Because of the nonspecific clinical presentation, the di-
agnosis of urachal actinomycosis is usually made by
surgery followed by a histopathologic examination. The
radiologic findings of urachal actinomycosis are rarely
reported. We report the CT findings of actinomy-cosis in-
volving the urachal remnant in two patients who were
treated and confirmed by wide excision and partial cys-
tectomy.
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Case Report

Casel

A 45-year-old woman presented with a progressively
enlarging, painful infraumbilical mass for a month. No
other symptoms, such as fever, weight loss or changes
in bowel or urinary habits, were present. An intrauter-
ine contraceptive device had been in place for two
years. White blood cell count was 8,600 /mm?® with
76.7% of segmented neutrophils. Upon physical exami-
nation, a 20 cm sized tender firm mass was palpable at
the infraumbilical region.

Transabdominal ultrasonography revealed a predomi-
nantly solid mass abutted on the dome of the urinary
bladder, with a diffusely thickened urinary bladder wall
(Fig. 1A). Contrast enhanced abdominal and pelvic CT
showed an ill-defined, densely enhancing mass at the
midline of the lower abdomen, present from the umbili-
cus to the dome of the urinary bladder along the course
of the urachus, just beneath the abdominal wall (Figs.
1B-D). It contained multiple, small, low attenuating fo-
ci, suggesting necrosis. Diffuse mural thickening with
dense enhancement was also seen in the adjacent ileum
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Fig. 1. A 45-year-old woman with urachal actinomycosis. Transabdominal ultrasonography (A) shows a predominantly solid mass
abutted to the bladder dome with contiguous, diffuse thickening of the bladder wall. Contrast enhanced abdominal and pelvic CT
show an ill-defined heterogeneously enhancing mass (arrows) in the midline of the lower abdomen from the umbilicus to the dome
of the bladder, just beneath the abdominal wall, along the course of the urachus (B-D). It contains multiple small, low attenuating
foci, suggesting necrosis. Diffuse mural thickening with dense enhancement (arrowheads) is also noted in the adjacent ileum (D). A
linear high density intrauterine contraceptive device in the endometrial cavity of the uterus and diffuse mural thickening of the
bladder (arrows) are seen (E). Microphotography of the mass (H-E, x 200) illustrates sulfur granules surrounded by neutrophils (F).
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and the urinary bladder (Figs. 1D, E). A linear high den-
sity intrauterine contraceptive device was seen in the
endometrial cavity of the uterus (Fig. 1E). There was no
calcification within the mass or any distant metastasis.
We therefore could not exclude malignant urachal neo-
plasm. Infected urachal remnant and malignant urachal
neoplasm were included in the differential diagnosis.
Explorative laparotomy found a 15-cm mass involving
the dome of the urinary bladder, compatible with an
urachal origin, that was severely adhered to the adjacent
colon and small bowel. Pathologic examination of
frozen sections revealed the lesion to be nonmalignant.
The mass, including the adherent small bowel and the
dome of the urinary bladder, was excised. Gross exami-
nation of the urachal mass revealed small, yellowish ab-
scess pockets. Severe, acute nonspecific suppurative in-
flammation was demonstrated histologically along the
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vesico-urachal sinus tract with an abscess and sulfur
granules. Many gram-positive filamentous microorgan-
isms, consistent with Actinomycetes, were also found
(Fig. 1F). Postoperatively, she was treated with high dos-
es of penicillin intravenously for 2 weeks, then orally for
an additional 5 months. She remained asymptomatic
without evidence of recurrence for 6 years.

Case 2

A 70-year-old woman presented with abdominal dis-
comfort and infraumbilical abdominal pain for 2
months. She had neither fever nor changes in urinary
habits. She had not used an intrauterine contraceptive
device before. On the initial laboratory tests, white
blood cell count was 10,300 /mm?® with 67.1% of seg-
mented neutrophils. The physical examination found no
palpable mass in the infraumbilical abdomen.
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Fig. 2. A 70-year-old woman with urachal actinomycosis. Contrast-enhanced abdominal and pelvic CT (A-C) show a 6 X5 cm,
densely enhancing infiltrative mass (arrows) with internal, low attenuating necrotic foci (arrowheads) in the midline of the lower
abdomen (A, B). It shows diffuse mural thickening and dense enhancement with infiltrative borders contiguous to the bladder. At
the upper portion of the mass, a thickened median umbilical ligament (arrowhead) is shown (C). Gross examination of the mass on
multiple sections revealed an abscess cavity (arrows) containing yellowish pus (D).
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Cystoscopy performed at an outside hospital revealed
multiple papillary masses at the dome of the urinary
bladder. Contrast enhanced abdominal and pelvic CT
showed a 6-cm densely enhancing infiltrative mass with
internal, low attenuating necrotic foci at the midline of
the lower abdomen (Figs. 2A, B). It was abutted on the
dome of the urinary bladder. A thickened median um-
bilical ligament was demonstrated at its upper portion
(Fig. 2C). These findings also mimicked malignant
urachal neoplasm and she was referred to the urology
department for surgery. Laparotomy found a 6-cm
supravesical mass contiguous to the dome of the urinary
bladder, which is compatible with urachal origins. The
mass, together with the dome of the urinary bladder,
was excised. Gross examination of the urachal mass on
multiple sections revealed an abscess cavity containing
yellowish pus (Fig. 2D). Dense inflammatory infiltration
with abscess formation and sulfur granules were
demonstrated on microscopic examination. Thus, she
was diagnosed with actinomycosis involving the urachal
remnant and received high doses of penicillin for 6
months. She had no recurrence for 6 years, but did de-
velop urinary incontinence and severe bilateral hy-
dronephrosis with a hydroureter.

Discussion

Actinomycosis is a rare infectious condition caused by
the anaerobic Gram-positive filamentous bacterium,
Actinomyces Israeli. Actinomyces Israeli normally inhabits
the oral cavity (especially the tonsils and teeth), the gas-
trointestinal tract (usually the appendix and colon), and
the genital tract in humans. The three most common
clinical manifestations of actinomycosis are presented in
the cervicofacial, thoracic, and abdominal areas (3). An
increased prevalence of actinomycosis in women using
intrauterine contraceptive devices has also been report-
ed (1, 4, 5). Prolonged use of an intrauterine contracep-
tive device can cause a foreign body reaction and con-
current anaerobic pelvic infection. Clinical findings of
actinomycosis are nonspecific and variable, depending
on the primary or principal site of involvement and the
duration of the disease. As a result of the chronic inflam-
matory nature of actinomycosis, abundant granulation
of tissue and dense, fibrous tissue are characteristic
pathologic findings. In addition, Actinomyces can pene-
trate through the mucosal barrier by producing prote-
olytic enzymes, and can directly spread to adjacent tis-
sue. This may result in abscesses, sinus tracts, and fistu-
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las surrounded by indurated firm fibrotic tissue. Thus,
an aggressive, infiltrative mass with dense enhancement
and internal, low attenuating necrotic foci is an impor-
tant radiologic finding of actinomycosis (3, 6). The defi-
nite diagnosis of actinomycosis is usually achieved by
histologic identification of sulfur granules, culture of the
Actinomyces, or both. Actinomycosis is usually treated
with antibiotics, but surgery is considered to rule out
malignancy, to remove persistent sinuses, to drain ab-
scesses, or to excise necrotic tissue when necessary.

Actinomycosis involving the urachal remnant has
rarely been reported. To our knowledge, three previous
cases of urachal actinomycosis have been reported,
mimicking invasive bladder cancer or malignant
urachal neoplasm (1, 2, 7). CT images demonstrated in-
filtrative masses with heterogeneous enhancement,
which were suspected of being invasive bladder cancer
or malignant urachal neoplasm in all three cases.
Actinomyces gains access to the urachus through the um-
bilicus and an underlying urachal abnormality, such as
a cyst or a sinus, can make it susceptible to anaerobic in-
fection (7). Patients with urachal actinomycosis have
nonspecific symptoms such as painful palpable masses,
weight loss, anorexia, constipation, fever, or chills (1).
One of our two patients had a painful palpable abdomi-
nal mass, whereas the other had nonspecific abdominal
pain and discomfort. CT is generally regarded as a use-
ful imaging modality in determining the anatomic loca-
tion, extent and characteristics of actinomycosis (3).
Actinomyrcosis involving the urachal remnant is typical-
ly located in the midline of the abdomen from the um-
bilicus to the dome of the bladder, just beneath the ab-
dominal wall, along the course of the urachus (2).
However, the typical location of actinomycosis involv-
ing the urachal remnant may not differentiate urachal
actinomycosis from malignant urachal neoplasm.

Most urachal tumors are adenocarcinomas (90%), al-
though the urachus is normally lined with transitional
epithelium. These result from metaplasia of the urachal
mucosa into columnar epithelium, followed by malig-
nant transformation (8). Mucin production is found in
histologic analysis in up to 75% of all urachal adenocar-
cinomas. In addition, as with some other mucinous ade-
nocarcinomas of the abdominal organs, calcifications
that are depicted by CT occur in 50%-70% of cases.
These may be punctate, stippled, or curvilinear and pe-
ripheral. Even though the signs and symptoms of
urachal carcinoma are nonspecific, the most common
sign is hematuria, which occurs in 71% of patients. Less

—338—



J Korean Soc Radiol 2009:61:335-339

common findings are suprapubic masses, abdominal
pain, irritative voiding symptoms, and the discharge of
blood, pus, or mucus from the umbilicus (8). A CT fea-
ture of urachal carcinoma is a midline or paramedian
mass anterosuperior to the dome of the bladder, which
may be solid, cystic, or a combination of the two. Low-
attenuation components are seen in 60% of cases, re-
flecting the mucin content. Calcifications in a midline
supravesical mass are considered nearly diagnostic for
urachal carcinoma (9, 10).

Although abscesses in urachal actinomycosis and
mucin in urachal carcinoma are pathologically different,
it may be difficult to distinguish them on CT due to simi-
lar manifestations such as low attenuating foci within a
midline or paramedian lower abdominal solid or as cys-
tic masses just beneath the abdominal wall. Although
calcifications within the mass are considered pathogno-
monic for urachal carcinoma, it may be hard to differen-
tiate urachal carcinoma from urachal actinomycosis if
there is no calcification within the mass. Our two pa-
tients with urachal actinomycosis manifested densely
enhancing infiltrative masses with internal necrotic foci
on CT, similar to actinomycosis involving other sites,
and calcification was not found within the masses.
These characteristic CT findings of urachal actinomyco-
sis in typical locations can help differentiate it from ma-
lignant urachal neoplasms and may help to avoid unnec-
essary surgery.

In conclusion, radiologists should be aware of the CT
findings suggesting urachal actinomycosis. Whenever a
CT image shows a densely enhanced infiltrative solid

mass with internal, low attenuation necrotic foci lacking
calcification in the midline of the lower abdomen and
along the course of the urachal remnant, urachal actino-
mycosis should be included in the differential diagnosis
to avoid unnecessary surgery.
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