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Abstract
The presence of an incidental finding, defined as an abnormality which is unrelated to the initial scanning
indication, is widely increases due to the access to new devices and imaging modalities. This growing number
of incidental findings can lead to additional medical care including unnecessary tests nevertheless, in a minority
of patients, can lead to diagnosis of an important and unexpected condition that could be crucial for the patient.
We reported three cases in which nuclear medicine imaging, performed for different reasons and showed a
relevant and unexpected pathology. In the case 1, a bone scan, performed in a 66 aged woman for breast cancer
staging, allowed the diagnosis of a uterine fibroma. In the case 2, a HMPAO labeled-WBC scintigraphy performed
because of a suspect of osteomyelitis, showed a remarkable heart-shaped photopenic area, highly suggestive
of cardiac global dilatation. In the case 3, a 62 aged man referred to bone scintigraphy for the staging of recent
diagnosed lung cancer. The bone scan allowed the diagnosis of a meningioma. Therefore, the occurrence of
incidental findings could lead to reveal relevant abnormalities for the diagnostic pathway.

Introduction
Imaging techniques play a major role in the management of many patients. The quality
of imaging examinations has improved considerably and access to these clinical tools
has increased. However, these techniques often give rise to indings that are incidental
and unrelated to the reason the study was prescribed. The growing number of imaging
techniques performed per patient causes an increase in the number of incidental
indings. The description of an unexpected inding can lead to additional medical care
including unnecessary tests, other diagnostic procedures and treatments which in some
cases may pose an additional and unnecessary risk to the patient [1,2]. The absence of
evidence from multicenter controlled trials leads to unawareness of the real prognostic
signi icance for incidental indings and subsequent clinical implications. According to
a previous multi-center analysis of low-resolution CT attenuation correction images
acquired during single-photon emission CT (SPECT-CT), only four (0.2%) of these were
potentially detrimental to patient outcome, to mean that there was a high suspicion
that the pathology, if any, underlying the incidental radiological inding could impact
negatively on patient well-being and that further investigation was required [3].
Nevertheless, in some cases, an incidental inding may involve an important condition
that could be crucial for the patient. Further studies are needed in order to estimate the
additional costs of their imaging workup incurred from subsequent radiologic follow-up
evaluation. According to a previous paper, out of 474 patients with an incidental inding,
25 had clinical implications and those with an incidental inding in thoracic cavity or in
head/neck were more likely to have additional evaluations [4]. This three cases report
was meant to highlight the signi icance of careful inspection of scintigraphic images to
point out collateral inding, which could lead to uncover subclinical relevant disease and
alterations, assuming that early diagnosis of pathologies has mostly a crucial clinical
impact on the patient´s prognosis.
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Case 1: Uterine ﬁbroid on 99mTc-HDP bone scan
In this case we report a 66 aged woman with diagnosis of breast cancer came to
our center for the staging of the disease. Therefore, a 99mTc-byphosphonates bone
scintigraphy have been performed in order to focus on eventual secondary lesions.
Concerning the main clinical request, the bone scan whole body image, obtained 2
hours after the i.v. injection of the osteotropic radiopharmaceutical, did not show any
pathologic uptake of the tracer in the skeleton. Conversely, focusing on the pelvis region,
it was evident an area with very faint ixation able to distort the pro ile and the shape
of the full urinary bladder (Figure 1). Moreover, this incidental inding determined an
ab extrinseco compression on the superior wall of the bladder. The detailed spot view,
obtained after urination, con irmed the pro ile alteration of the bladder on the superior
right side. The woman had no previous signi icant issues in gynecologic past and
recent anamnesis and, moreover, the absence of reported clinical symptoms related to
gynecologic disease didn’t induce the suspect of an altered gynecologic condition. This
incidental inding required further investigations to assess their clinical relevance,
therefore it was suggested a complementary morpho-structural examination by
pelvic transvaginal ultrasound. She underwent both ultrasound and further morphostructural exam (MRI) brought out a notable mass in the context of uterine wall that
was reported as a uterine ibroid or leiomyoma.
Case 2: Cardiac dilatation on 99mTc-HMPAO labeled-WBC scintigraphy
A 72 years aged woman, in treatment for arterial hypertension and overweight,
was referred to 99mTc-HMPAO labeled-WBC scintigraphy to assess a suspect of knee
prosthesic joint infection, supported by recurrent gonalgia and functional impairment
together with C-reactive protein (CRP) elevation, even after antibiotic therapy. The
arhtroplasty surgery took place about nine months earlier, preceded by standard
preoperative screening for cardiovascular risk: the cardiac ultrasound and ECG exam
did not show any signi icant abnormalities, with exception of mild aortic valve sclerosis
and, furthermore, the systolic function was normal, and no dilatation was reported.
According guidelines [5], a scintigraphic spot of the thorax have been performed for “in
vivo” quality controls (Figure 2). In fact, lung images acquired at 30 min after injection
should show an almost complete clearance of lung activity, while focal spots or diffuse
spots of radioactivity in the lungs at 30 min or later indicate errors in the radiolabelling
process, as clumps of cells in the injection sample or cells damages. The scintigraphic

Figure 1: 99mTc-HDP bone scan showed a faint uptake in the pelvis.
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Figure 2: 99mTc-HMPAO labeled-WBC scintigraphy showed a heart-shaped finding in the thorax.

spot of the thorax at 30 min after injection reported photopenic area in the cardiac
region and, therefore, a diagnostic image acquisition at 1 hour after injection has been
subsequently performed, in addiction to knee scintigraphic spot. It should be noticed
that an additional scintigraphic spot doesn’t grow the radiological risk of the patient,
because of administered radio-activity is represented by the radiolabelled compound
injection, therefore it isn’t in luenced by further spots image acquisitions. The spot
view scintigraphic image of the thorax at 1 hour after injection, showed a remarkable
heart-shaped photopenic area in the cardiac region, evidently enlarged compared to
that of a healthy one. This incidental inding was highly suggestive of cardiac global
dilatation. Therefore we suggested to perform an additional ultrasound exam that
reported the presence of a signi icant pericardial effusion, not present at previous
imaging test, deserving further cardiologic investigation.
Case 3: Meningioma on 99mTc-HDP bone scan
A 62-aged man referred to 99mTc-byphosphonates bone scintigraphy for the
staging of recent diagnosed lung cancer. Concerning the main clinical request, the
bone scan whole body image, obtained 2 hours after the i.v. injection of the osteotropic
radiopharmaceutical, did not show any pathologic uptake of the tracer in the skeleton,
excluding an uptake in L4 vertebrae, potentially due to osteodegeneration. Conversely,
focusing on the head region, it was evident a focal area of increased uptake in para-median
left frontal area (Figure 3). The man had no previous signi icant neurologic symptoms
in recent anamnesis. Both the locus of this uptake (frontal bone or soft tissues) and the
cause of this uptake were unclear, therefore we suggested to perform a complementary
morpho-structural examination. The CT scan subsequently performed reported a great
meningioma localized in left frontal area, with Calcium deposits included (Figure 4).

Discussion
The quality of imaging examinations has improved considerably and access to these
new devices has increased, assuming that “newer is better”. However, these techniques
often give rise to indings that are incidental to the reason the study was ordered. The
presence of an incidental inding, de ined as an abnormality which is unrelated to the
initial scanning indication, has been largely known as the potential trigger of a cascade
effect in the clinical care of patients [1]. At present, many authors reported the incidence,
clinical impact and management of radiologic imaging, mainly during computed
tomography and magnetic resonance exams, with heterogeneous results. A previous
metanalysis found a high percentage of incidental indings in imaging tests, especially
in patients with non-speci ic initial diagnoses. Most patients with abnormalities were
clinically followed up, especially those with indings of minor importance. However,
only a minority of them were clinically con irmed [1]. Particularly a multi-center
analysis of low-resolution CT attenuation correction incidental indings reported that
only four (0.2%) of these were potentially detrimental to patient outcome, leading often
to an unnecessary cascade effect [3]. Attention must be paid by imaging specialist when
Published: July 28, 2018
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Figure 3: 99mTc-HDP bone scan showed a hot spot in the frontal region.

Figure 3: Contrast enhanced CT scan of brain showing the calcified and enhancing meningioma, transversal slice.
Same case of Figure 3.

describing out incidental indings because of they could trigger additional medical care,
including even unnecessary tests, diagnostic procedures and treatments which in some
cases may consist in an additional risk to the patient. This process has been called the
“cascade effect”. The potential risk of unexpected indings is an important follow-up,
but without obtaining clinical con irmation or clinical impact of these abnormalities. In
most recent years, the constantly increasing application of PET-CT imaging in clinical
practice expanded this type of reporting even in this nuclear medicine ield, in spite of
rare cases described in traditional nuclear medicine.
In contrast, in the ield of the traditional nuclear medicine imaging there is lack of
reporting about the occurrence of incidental indings among the various heterogeneous
imaging modalities. The role of the nuclear medicine physician is crucial in deciding
whether an image uncommon inding is to consider physiologic or a potentially
important diagnostic discovery. Nevertheless, the incidental inding is also a problem
for clinicians and the collaboration between nuclear medicine specialists and clinicians
is essential to manage the incidental inding issue. Therefore, an ethical framework have
been presented in order to guide researchers and research ethics committees in the
management of appropriate pathways for the handling of incidental indings in imaging
studies. The framework consists of seven steps: anticipation of indings, information
provision and informed consent, scan acquisition, review of scans, consultation on
detected abnormalities, communication of the inding, and further clinical management
and follow-up of the research participant. Each of these steps represents a key decision to
be made by researchers, which should be justi ied not only with reference to costs and/
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or logistical considerations, but also with reference to researchers’ moral obligations
and the principle of reciprocity [6]. Nevertheless, in some cases, these incidental
indings, especially if con irmed by clinical features, may be crucial in a minority of
patients. In fact, in the case 1 reported, the diagnosis of uterine ibroid or leiomyoma
had a relevant clinical impact, especially considering the possible complications of this
disease, as great hemorrhages risk or implication in fertility. Furthermore, in the case 2
reported, an ultrasound exam allowed the diagnosis of signi icant pericardial effusion
not present at previous imaging test that, if untreated, could potentially lead to severe
complications and death. It should be noticed that, in both these cases, a simple and
cheap ultrasound exam was able to detect a potentially risk condition. Also in the case
3 reported the incidental inding, due to calcium deposits include in meningioma area,
revealed a crucial condition that need a prompt treatment and/or monitoring.
Physicians should be particularly careful in conditions with high rate of relevant
indings, as total-body CT scanning in trauma patients [7]. Furthermore, incidental
inding in thoracic cavity or in head/neck are more likely to have additional evaluations
[4]. Therefore, further papers are necessary in order to identify the most dangerous
incidental indings that should be carefully further explored and monitored. Also,
the added costs should be considered even if, according a previous paper concerning
incidental indings in Low-Dose Spiral CT, just moderate incremental costs are
incurred, based on additional radiologic procedures generated during short-term
follow-up, given the potential for positive effects on patient care [8].

Conclusion
The occurrence of incidental indings in nuclear medicine practice could lead
to reveal relevant abnormalities for the diagnostic pathway and, even more, for its
further clinical signi icance. Therefore, investigators and institutional review boards
must anticipate and articulate plans for handling incidental indings, in order both to
avoid cascade effect and to identify potentially risk conditions.
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