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Introduction

Bone metastases are the third most frequent site for meta-
static carcinoma after the lung and liver. Prostate and lung
cancer are responsible for the majority of the skeletal metas-
tases in men. However, among patients with bone metasta-
ses, 22.6 to 30% have no evidence of the primary tumor at
presentation. Moreover, patients with skeletal metastases
from occult carcinomas show a high incidence of spinal
metastases, cord compression, and pathological fractures,
and a significantly shorter survival compared with bone
lesions secondary to known primaries. In cases of skeletal
metastasis of unknown primary, the diagnosis of the cancer
of origin is difficult and clinicians often take a long time to
identify the primary site.1,2

Urothelial cancers are one of the most common malig-
nancies (ranked fourth after prostate, lung, and colon cancer)
of all cancers in Europe. Unlike bladder tumors, which
account for nearly 90 to 95% of urothelial carcinomas, tumors
of upper urinary tract (UUT) are less common. The peak
incidence of these neoplasms is between 70 and 80 years,
with three times higher incidence in males than in females.3

In 73%, transitional cell carcinoma (TCC) is localized in the
distal ureter, 24% occur in the middle ureter, and only 3% in
the proximal ureter. UUT–TCCs are spread by direct invasion
and by the lymphatic pathway (with a predisposition to the
retroperitoneal area) more commonly than hematogene-
ously, owing to the thinwall and the rich lymphatic drainage
of the ureter.4 However, in the presence of metastatic
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Abstract A case of occult carcinoma of the ureteral stump is reported. A 67-year-old man
presentedwith pain syndrome due tomultiple bonemetastases from unknown primary
origin detected by previous imaging studies as magnetic resonance imaging, whole
body contrast-enhanced computed tomography (CT), and technetium-99m methyl-
diphosphonate bone scan. He had undergone a right nephrectomy for a benign disease
previously. He was referred to our department for an 18F-fluoro-2-deoxy-D-glucose
(18F-FDG) positron emission tomography/computed tomography (PET/CT) to help
localize possible primary tumor. Our observations in this case show that the use of 18F-
FDG PET/CT successfully and more accurately evaluated the overall tumor burden and
led to a rapid decision of an adequate therapeutic approach.
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disease, the most commonly involved organs are the lung,
bone, liver, and brain.5

Primary ureteral carcinoma is a rare cancer that accounts
for �1% of all malignancies of the upper genitourinary tract.
In 90% of the cases, the most common histological type is
TCC. De novo malignant tumors in ureteral stump are ex-
tremely rare, with limited number of clinical cases reported
in the literature so far.6

Here, we present an unusual case of occult urothelial
carcinoma in a remnant ureter, whichmanifested asmultiple
bone metastasis.

Case Report

We present a case of a 67-year-old manwhowas referred for
18F-fluorodeoxyglucose positron emission tomography
combined with computed tomography (18F-FDG PET/CT)
with a diagnosis of multiple bone metastases from cancer
of unknown primary (CUP). Patient’s clinical findings and
physical examination revealed nonspecific bone pain syn-
drome and anamnesis of nephrectomy for a benign disease 7
years ago. Reduced medical data were obtained due to
interinstitutional and legislation difficulties. The initial im-
aging evaluation of the patient was performedwithmagnetic
resonance imaging (MRI), whole body contrast-enhanced
computed tomography (CECT), and technetium-99m meth-
yldiphosphonate (Tc-99m MDP) bone scan. His digital
records were unavailable. Nevertheless, MRI of the lumbar
region showedmetastatic lesions in the bodyof L1, L3, and L4
vertebrae, together with retroperitoneal lymphadenome-
galy. The Tc-99m MDP bone scan revealed multiple foci
with increased uptake of osteotropic radiopharmaceutical
in axial and appendicular skeleton. The full-body CECT failed
to display any additional abnormally findings to those al-
ready mentioned—a suspicion of bone metastasis in L1, L3,
and L4 (differential diagnosis: degenerative disease, fibrous
dysplasia). There were obviously discrepancies and uncer-
tainty among different imaging techniques in detection of all
secondary bone lesions. MRI and CT imaging show a similar
number of pathologic bone findings, whereas whole body CT
and bone scintigraphy (BS) have significant differences in the
detection of all secondary foci with higher accuracy in favor
of BS. None of the conventional imaging techniques, inwhich
the primary tumor area was included in the scope of the
study (MRI and CT), were able to detect any pathologic
changes suggestive of primary location. Whole body 18F-
FDG PET/CT was performed to confirm the exact extent of
metastatic foci, provide guidance for conducting aminimally
invasive biopsy, and possibly identify a primary lesion.

The result of contrast-enhanced 18F-FDG PET/CT demon-
strated intense FDG uptake in the right ureter stump, corre-
sponding to a solid formation in the lumen of the pelvic
segment of the ureter by CT, dissemination in mediastinal
and retroperitoneal lymph nodes and multiple bone metas-
tases (►Fig. 1). In conclusion, a suggestion of probable
primary tumor process in the right ureteral stump with
dissemination in supra- and subdiaphragmatic lymph nodes
and generalized bone lesions was established. Under a

diagnosis of a primary ureteral stump tumor based on the
PET/CT scan, the latter was excised. A histopathology exami-
nation showed a papillary urothelial carcinoma (T3N1M1-IV
clinical stage). The patient received postoperative chemo-
therapy and palliative radiation. He passed away 7 months
later.

Literature Review and Discussion

CUP represents a heterogeneous group of metastatic tumors
for which medical history, physical examination, and stan-
dardized diagnostic workup fail to identify the site of the
cancer’s origin at the time of diagnosis. Its fundamental
characteristics are aggressiveness, early dissemination, un-
predictable metastatic pattern, and silent primary tumor. Its
clinical course is usually determined by symptoms and signs
related to metastasis. Multiple sites of involvement are
observed in more than 50% of patients.7 Bone is the third
most common site ofmetastatic disease by CUPs, after lymph
nodes and lungs. According to the literature data, metastases
of unknown primary origin are equivalent to 3 to 4% of all
cancer patients, with 10 to 15% of them having skeletal
locations. Skeletal metastases in men raise the suspicion of
prostate or lung carcinoma. Although patterns of metastases
can suggest clues as to the primary tumor, occult carcinomas
could be clinically different from their respective manifest
forms: with regard to skeletal involvement, the incidence of
bonemetastases frompulmonary carcinoma ismuch lower if
the primary is occult (4%) than if it is known (30–50%).1,7

Following cases of pulmonary origin, bone metastases from
undiagnosed renal cell carcinoma increased to 12%, more
than those of prostate 10%, whereas in occult thyroid carci-
nomas are extremely rare (3%).8 Despite the significant
improvement in diagnostic methods, including imaging,
pathological testing, and molecular markers, management
of CUP can be challenging because of the heterogeneity of
this condition and its presentation. Approximately, 10% of
patients present with symptoms secondary to metastasis,
which can be diverse, ranging from lymphadenopathy to
bone pain due to skeletal metastasis. Practically, all malig-
nant neoplasms canmetastasize in bone, since the skeleton is
a common metastatic site for several visceral carcinomas.
The majority of bone metastases originate from the breast,
prostate, lungs, and kidneys. Usually, metastatic disease
occurs late in the disease process, long after the primary
diseasehas been identified. However, 3 to 4% of patientswith
metastatic carcinoma have an unknown primary site at the
time of presentation. Bone metastases are mostly multiple
and associated with severe bone pain as it is in our case.9,10

To date, elective use of PET/CT is currently limited to
patients with squamous-cell lymphadenopathy of the neck
and solitary metastatic lesion. Apart from the above indica-
tions, the role of PET/CT remains unclear. Nevertheless, there
are data from various studies, mainly retrospective, that the
use of FDG PET/CT may be beneficial in extracervical metas-
tases from an unknownprimary as well. In a reviewofMoller
et al,11 the primary tumor was detected by means of
FDGPET/CT in 39% of the patients with extracervical CUP
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site. The pooled estimates of the sensitivity, specificity, and
accuracy of FDG PET/CT in the detection of the primary
tumor site were 87, 88, and 88%, respectively.

Urothelial carcinoma, which is also known as TCC, is a
malignant tumor that arises from the transitional epitheli-
um. Urothelial carcinoma is themost commonmalignancy in
the urinary system. It mostly invades the tissues and organs
around the primary focus and rarely metastasizes to distant
organs. Bone (�35%) is the most common distant metastatic
organ in advanced urothelial carcinoma, and the vertebrae
are the most common site (�40%) in all cases of bone
metastasis,12 whereas the reappearance of a primary malig-
nant tumor of the ureteral stump after nephrectomy for a
benign disease is extremely rare clinical situation. A primary
tumor in the ureteric stumpmay be defined as one occurring
in the residual ureter following nephrectomy or partial

nephroureterectomy, where there has been no tumor of
renal parenchyma, pelvis, or excised upper ureter.13 The
incidence of TCC developing de novo in these stumps
approaches 10%, as most of the data are case based.6,14,15

In 1952, Loef and Casella were the first to report a case of
primary squamous cell carcinoma in the ureteric stump
14 years after nephrectomy for hydronephrosis and hydro-
ureter.16 In another review of Mullen and Kovacs on 21 cases
of ureteral stump carcinoma, the interval between nephrec-
tomyandureteral stumpcarcinomawas reported as 12 years.
In total, 71% of the patients had TCC, 24% had squamous cell
carcinoma, and 5% had adenocarcinoma.17 In patients with a
prior diagnosis of a bladder tumor, urine reflux into the
ureteral stump may be responsible for the ureteral stump
tumor, possibly due to tumor implantation. However, in
patientswith no history of urothelial carcinoma, the etiology

Fig. 1 Maximum intensity projection and 18F-fluoro-2-deoxy-D-glucose positron emission tomography/computed tomography (18F FDG
PET/CT) images (A and B) show increased FDG uptake in mediastinal, retroperitoneal lymph nodes, right ureter (red arrow), multiple skeleton
lesions, and suspicion for malignancy focus in the liver (red circle). Coronal FDG PET/CT image (C) revealed an intense FDG uptake in the
right ureteral stump corresponding to a solid soft-tissue formation in the lumen on the contrast-enhanced computed tomography (CECT)
component (D), compatible with primary tumor. Axial FDG PET/CT (E and G) slices demonstrate enlarged and hypermetabolic lymph nodes in
mediastinal and retroperitoneal region, which presented as an ill-defined infiltrative lymphadenopathy on the CECT images (F and H). PET/CT
sagittal image (I) of multiple FDG-avid lesions in axial the skeleton, corresponding to osteosclerotic bone metastasis on the CT (J).
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of a ureteral stump tumor is unclear. There are several
etiologic factors to be considered in the pathogenesis of
genitourinary malignant tumors including chronic inflam-
mation, leukoplakia, and carcinogenic substances. Nomatter
the cause, it is essential to remember the ureteric stump
remains a part of the urinary tract and is just as likely to
become diseased or symptomatic.14,18 Hematuria is the
major presenting symptom in most of the cases, in contrast
to our case, where metastatically induced bone pain was the
leading symptom. Diagnostic difficulty may arise due to the
fact that the examiner’s attention is drawn away from the
side of the nephrectomy. Clinically, the remaining ureteral
stump does not receive routine examination during follow-
up. Retrograde urography, CT scan, and magnetic resonance
are imaging that may provide diagnostic information.19,20

However, in our case, none of conventional techniques was
able to detect the primary tumor. This could be explained by
the fact that the identification of pathological lesions is
highly dependent on abnormal contrast enhancement,
which in some cases may be very faint or absent, as a result
of which lesions may bemissed. Another potential drawback
is the large amounts of image data obtained in a single
whole-body CT examination, which makes image interpre-
tation complex, time-consuming, and subtle pathological
findings may be overlooked. Therefore, sensitivity of CT for
the detection of the unknown primary tumor may be com-
promised. In contrast to conventional CT and MRI, FDG PET
offers high lesion-to-background contrast, making it a po-
tentially more sensitive imaging modality.21

Our observations in this case also indicate that PET/CT
could more accurately identify lymphogenous spread, espe-
cially when presented as infiltrative changes. Although,
according to European Society for Medical Oncology
(ESMO) guidelines,22 the systematic application of 18F-
FDG PET/CT in the evaluation of occult tumors with extrac-
ervical metastases is limited, in this specific case, 18F-FDG
PET/CT has been proven to be a valuable diagnostic tool due
to its complex nature (accurate anatomic localization of
altered metabolic tumor tissue) and correctly detected pri-
mary tumor and all malignant lesions compared with the
staging whole-body CECT of the patient.

Conclusion

The clinical case presented by us is an extremely rare
scenario of TCC of the ureteral stump, presenting as bone
metastases from an unknown primary. The findings of our
study clearly demonstrate that FDG PET/CT scan is a useful
and noninvasive diagnostic tool in detecting an unidentified
primary tumor site, as well as the exact tumor volume of
metastatic lesions with high sensitivity. PET/CT may play a
major role as an alternative imaging tool in diagnostic
workup of patients with CUP, leading to complete staging
and more adequate therapeutic approach.
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