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Abstract

The purpose of this article is to familiarize radiologists
and clinicians with a subset of common and uncommon
incidental findings on abdominal and pelvic computed
tomography examinations, including hepatic, splenic,
renal, adrenal, pancreatic, aortic/iliac arterial, gyneco-
logical, and a few other miscellaneous findings, with an
emphasis on “‘incidentalomas” discovered in the emer-
gency setting. In addition, we will review the complex
problem of diagnosing such entities, and provide current
management recommendations. Representative case
examples, which we have encountered in our clinical
practices, will be demonstrated.
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This article will review the common task of handling
selected common and uncommon incidental findings on
emergency CT of the abdomen and pelvis, and will
provide a systematic approach for their management,
using current guidelines. Representative common as well
as less common cases, which we have encountered in our
clinical practices, will be demonstrated. A selected liter-
ature review will be performed, with an emphasis on
larger, recent series in the emergency imaging and related
literature. Given that the evaluation of such ““inciden-
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talomas” on abdomen and pelvic CT is a large and
complicated topic, where each specific organ could be the
subject of a full review article, we will review neither
bowel abnormalities, nor findings in the skin, breasts,
bones, or lung bases, but will focus on key findings and
current recommendations for several selected organs.

What is an Incidentaloma?

An ‘incidentaloma’ is an incidentally discovered mass or
lesion, detected using imaging—performed for an unrelated
reason. This includes any unanticipated findings which are
detected but which are not directly related to the clinical
indication for the specific imaging examination.

Computed tomography (CT) is of course a “‘global
examination” of the part(s) of the body which are
scanned, and is often the first imaging examination in the
emergency setting. CT can also potentially be harmful,
by providing an excessive amount of information, par-
ticularly information unrelated to the reason(s) the
examination was (were) performed, which can subse-
quently lead to an unwarranted amount of procedures/
imaging, with possible adverse effects.

There are evolving guidelines and variations with re-
spect to the management of incidentalomas; however,
radiologists and/or clinicians may not necessarily be
adhering to these current guidelines [1-3]. Abdominal
and pelvic incidentalomas on CT, and their corre-
sponding management, have received substantial atten-
tion relatively recently, particularly after the publication
of the initial American College of Radiology (ACR)
white paper in 2010, followed by several additional re-
lated ACR white papers in 2013 [4].
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Following up incidentalomas is not without potential
cost, financial or otherwise. Even though most of these
incidental findings are benign or prove to be benign, their
management can produce substantial anxiety and stress
for both the referring physician and the patient. In
addition, increase in healthcare costs, increased utiliza-
tion of physician time, and patients’ time spent on
additional care are other potential major costs of their
management. Examples of such follow-ups include but
are not limited to bodily fluid/serological tests, further
imaging, and/or interventions, which could potentially
either help or harm the patient. The general idea of
“better safe than sorry” for both patient and clinician,
and the clinicians’ and radiologists’ fear of litigation [5],
can lead to a “cascade syndrome” of testing and follow-
up. Therefore, the format of the radiologist’s CT report
and proper communication of the findings with the
clinician as well as their appropriate management rec-
ommendations have become essential.

In a small survey of academic radiology practices
prior to the publication of the ACR white papers on
incidentalomas, interobserver radiologist agreement on
body CT incidentaloma recommendations was quite
variable [6], depending in part on the experience and
personal preference of the individual radiologist. In
addition, there is the risk of overdiagnosis, particularly
of malignancy. In particular, the majority of identified
renal cell carcinomas (RCCs) are currently incidental
findings (Fig. 1); however, detection of some of these
RCCs may not impact a patient’s life, and have potential
downsides as noted above [7]. Although these patients’
life expectancies may not change, their additional man-
agement can lead to potential adverse effects.

There are incidental findings which are simply normal
variants which should be recognized as such on
abdominal and pelvic CT, and which do not require any

further follow-up. These include, for example, simple
small renal cysts, simple small hepatic cysts, sebaceous
cysts, and bone islands. However, there are findings
which may be less clearly characterized on initial emer-
gency CT, including small solid renal masses. The radi-
ologist may also need to evaluate the entirety of a
patient’s condition, in conjunction with the referring
healthcare practitioner, before making specific manage-
ment recommendations. These factors include but are
not limited to a patient’s age, comorbidities, medical
conditions, and the presence or absence of prior imag-
ing. Management may also be influenced by the comfort
level of the referring clinician, his or her experience with
the specific situation, and his or her specialty [8] (Fig. 2).

General issues regarding
incidentalomas

There are multiple ethical issues associated with the
detection of incidentalomas. Incidentalomas are per-
ceived by some to be a source for generating business for
radiologists [9]. This was cited as one of the major rea-
sons in 2009 by the Centers for Medicare & Medicaid
Services’ decision to deny routine coverage of screening
CT colonography in the U.S.

The incidental detection of a previously unknown
abdominal aortic aneurysm (AAA) on CT can be life
saving, with a potentially great impact on a patient’s life.
In contrast, the identification of many other common
incidental findings on CT, particularly adrenal nodules,
which are almost always benign and without clinical
consequence, can lead to further work up, with infre-
quent actual benefits [10-12].

There is relatively insufficient data to our knowledge
on the evaluation of true long-term cost—benefit analyses
of the consequences of incidentaloma detection.

Fig. 1.

A 64-year-old woman with shortness of breath
underwent a CT pulmonary angiogram which showed an
incidental, previously unknown subtle mass (2.3 cm, 48 HU)

at the lower pole of the right kidney (arrow). B It is more
obvious, and increased to 68 HU, on corresponding CT
venography, and proved to be a renal cell carcinoma.
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Fig. 2. Small incidental gastric lipoma (arrow) in a 91-year-
old man on noncontrast CT performed for suspected
urolithiasis.

Therefore, there is a need for more evidence-based and
efficacy and/or outcomes data. The current estimates of
extra costs per scan-related discovery of incidentalomas
are relatively short term and are likely underestimated in
the literature [13].

There are numerous reports in the imaging and clin-
ical literature on abdominal and pelvic CT incidentalo-
mas in multiple settings [14]. However, there are fewer
reports on what to do with them, until relatively recently.
There are also problems assessing the literature as to
what were determined to be ‘truly important’ inciden-
talomas. The overall ‘incidence’ of these findings also
varies amongst different studies. However, as expected,
in general incidentalomas increase in incidence with
increasing patient age.

A

Fig. 3. 26-year-old woman presented with abdominal pain.
A and B axial CT images demonstrate incidental and previ-
ously unknown multiple hereditary exostoses, which is an
autosomal dominant condition with a relatively small risk of

A survey published in 2014 in the JACR [1] was ini-
tially distributed via e-mail, to which approximately 20%
of ACR members (2895) replied. 38% of respondents had
read the initial ACR white paper, and 89% of these ACR
members reported using these guidelines. 51% reportedly
recommended, in general, fewer additional imaging
examinations compared with in the past, whereas 3%
reportedly recommended, in general, more additional
imaging examinations.

Detection of incidentalomas will vary depending on
radiologist vigilance. For example, careful review of the
scout images, the edges of the CT images, nonabdomi-
nal ‘windows,” and multisequence scans, and attention
to potential satisfaction of search error, are several
factors influencing the detection or lack of detection of
incidentalomas. Careful assessment of the entirety of
available CT images is necessary, as the radiologist is
responsible for the routine assessment of the skin,
bones, lungs, breasts, etc. on emergency abdominal and
pelvic CT [2, 15-20]. Besides reviewing all of the images
on the CT scan, it is critical for the radiologist to check
for older relevant imaging examinations, and to obtain a
proper history if possible, in order to best attempt to
determine the nature of any incidental findings, al-
though this can be challenging, particularly in a busy
after-hours imaging practice (Figs. 3, 4, 5, 6, 7 and 8).
Furthermore, the lack of documented follow-up is also
an additional recurrent theme in the CT incidentaloma
literature [8].

Liver

Incidental hepatic findings are on occasion incompletely
evaluated on a single-phase IV contrast-enhanced emer-
gency CT, if they are not clearly simple cysts or
hemangiomas, and therefore may be indeterminate in

malignant degeneration; the emergency department was
notified of these unexpected findings, and the need for patient

follow-up and follow-up for her family.
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Fig. 4. 42-year-old man with an incidental, previously un-
known right lower and posterior mediastinal mass on
abdominal and pelvic CT performed for lower abdominal pain;
the mass proved to be a schwannoma.

nature. In general, the majority of such hepatic findings
are benign, particularly in patients without a history of
cirrhosis, other liver disease, or extrahepatic malignancy.
In addition, many hepatic findings represent or are
subsequently proven to be focal fat, hamartomas, focal
nodular hyperplasia, or shunts [21]. As commented on in
the original ACR white paper by Berland et al. [4], the
management of and further recommendations for such
incidental hepatic findings should be determined based
on the CT features combined with the ‘“level of risk.”
Based on these characteristics, dedicated multiphasic CT
or MR, clinical and imaging follow-up, and/or biopsy,
may be obtained for more definitive evaluation as indi-
cated. Based on these recommendations, low-risk indi-
viduals are younger or equal to 40 years of age and
without any known malignancy or liver dysfunction,

average risk individuals are over 40 years of age, and
without a known history of malignancy or hepatic dys-
function, and high-risk individuals are patients with a
known history of malignancy, abnormal liver function
tests, or other common hepatic risk factors [4].

For any incidental liver masses with low attenuation
and clearly benign imaging features in any of the above
risk factor group, no imaging follow-up is recommended.
For any findings with suspicious imaging features such as
ill-defined margins, more than 20 HU enhancement, or
heterogeneous appearance, further evaluation with MRI
is recommended. For focal abnormalities larger than
1.5 cm in high-risk patients or prominently enhancing
masses without any benign imaging features, biopsy is
preferred. The American College of Radiology’s revised
LI-RADS (Liver imaging—Reporting and Data System)
provides a standardized classification system which can
be used for the further management of selected focal
hepatic abnormalities detected on cross-sectional imag-
ing examinations, especially in patients with risk factors
for developing hepatocellular carcinoma, particularly in
patients with cirrhosis [22] (Figs. 9, 10 and 11).

Spleen

According to the ACR white paper on imaging of inci-
dental splenic findings, most are benign and do not require
biopsy [23]. However, the literature on their management
and follow-up is somewhat limited to our knowledge. The
evidence is mostly indirectly extrapolated from the liter-
ature regarding incidental hepatic findings; correlation
with any history of malignancy and with the size(s) of the
abnormality/abnormalities is the key determining factor
for follow-up recommendations. After most initial CT
scans with indeterminate incidental splenic findings, par-
ticularly those with indeterminate attenuation (>20 HU)
and/or a heterogeneous appearance, in patients without a

Fig. 5. A 82-year-old woman with descending colonic diverticulitis (white arrow) on coronal CT. B Incidentally, a previously
unknown right colonic carcinoma (black arrows) was identified on the same examination.
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Fig. 6. A 62-year-old woman presented with an obstructing
ureteral calculus on noncontrast CT (white arrow). B An
incidental, previously unknown spiculated nodule at the right
lung base (white arrow) was also identified, which proved to

history of malignancy, follow-up MRI in 6-12 months is
suggested. For splenic findings <1 cm in a patient with a
history of malignancy, a follow-up MRI in 6-12 months
is recommended. Furthermore, focal abnormalities larger
than 1 cm in patients with a history of malignancy, even
though most of these will still prove to be benign, should
be evaluated with additional imaging or biopsy, as
appropriate [23].

In terms of specific splenic incidentalomas, splenic
cysts are common findings on cross-sectional imaging.
Splenic hamartomas and lymphangiomas are considered
relatively common. Splenic hemangiomas often do not
have the same imaging characteristics as hepatic
hemangiomas, and may demonstrate a variable appear-
ance, in contrast to most hepatic hemangiomas. Isolated
splenic lymphoma is uncommon [23].

be a primary lung carcinoma (adenocarcinoma). C Subse-
quently, PET-CT showed intense hypermetabolism in the
nodule (white arrow).

Kidneys

Incidental renal cysts are very commonly detected on
CT, including those performed in the emergency setting,
and can be classified using the modified Bosniak system
[24]. However, according to Siegel et al. [25], there can be
interobserver disagreement amongst radiologists in some
of these cases. The current recommendations are as fol-
lows [4]:

Type I (simple) and Type II (minimally complicated). No
further workup or follow-up.

Type IIF (Multiple thin septations with or without
enhancement/thick and nodular calcifications without
enhancement/minimal smooth wall or septal thicken-
ing). Serial imaging for up to 5 years; however, the
absence of growth does not prove benignity (Fig. 12).
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Fig. 7. 81-year-old woman with an incidental and previously
unknown heterogeneous left breast mass (white arrow) on
chest/abdominal CT performed emergently for unrelated
reasons. US-guided breast biopsy performed a few days later
revealed invasive ductal carcinoma.

Type III (thickened septae/multiple septac with measur-
able enhancement) and Type IV (enhancing soft-tissue
components in addition to septations). Resect if pa-
tient is a surgical candidate [4].

A systematic approach should be applied to the
evaluation of solid renal masses incidentally identified on
CT (Fig. 13). First, the radiologist should exclude pseu-
dotumors and fat-containing masses, i.e., angiomy-
olipomas. Second, a homogeneous high density
(>70 HU) solid renal mass on a noncontrast CT is al-
most certainly a benign hyperdense cyst [26-28], and thus
no further workup or follow-up is recommended.
Otherwise, any heterogeneous solid mass incidentally

found on CT must be considered to be a renal cell car-
cinoma until proven otherwise.

Percutaneous biopsy, although sometimes a contro-
versial procedure, has a role in the diagnosis of selected
renal masses. Furthermore, if a mass is smaller than
1 cm, the recommendation is generally to observe it. For
renal masses larger than 1 cm, particularly if greater than
3 cm, resection if possible is recommended. Meanwhile,
for selected individuals and/or poor surgical candidates,
biopsy and ablation can be considered [4, 29, 30].

In recent years, there has been increased utilization of
dual-energy CT for prospective evaluation of renal
masses and complex cysts, as well as in conjunction with
routine use in the emergency setting in case, amongst
other reasons, an incidental renal mass is then discov-
ered. Dual-energy CT offers several advantages, includ-
ing the ability to assess an incidental renal process on a
single IV contrast-enhanced acquisition [31, 32]. Per-
forming dual-energy abdominal and pelvic CT routinely
and reliably eliminates the need for obtaining an initial
or follow-up ‘“conventional” unenhanced CT examina-
tion, by creating virtual unenhanced images, which
substantially reduces the radiation dose (by 30-50%) [31,
32].

Adrenal

Adrenal incidentalomas are very common, and are found
in at least 3-7% of all adults undergoing CT including
the adrenals. These incidental adrenal nodules are almost
always benign. If the patient has no history of malig-
nancy, and no evidence of other malignancy on the
current CT examination, and has no known endocrine
disorder, and if the adrenal nodule/mass is smaller than

Fig. 8. A and B 45-year-old man with a new incidental diagnosis of neurofibromatosis based on the CT findings of several
abdominal and pelvic soft-tissue nodules and masses (arrows). There is also a duplicated inferior vena cava.
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Fig. 9. 61-year-old woman with incidental multiple focal
nodular hyperplasia (FNH) on enhanced (A-C) and nonen-
hanced CT (D-F) examinations performed at different time
periods. Some of the larger foci have central hypodense

4 1
o

scars, which is relatively characteristic, although not entirely
diagnostic. This patient did not have cirrhosis, and did not
have a known extrahepatic malignancy. Therefore, no follow-
up was recommended.

Fig. 10. A 43-year-old woman with incidental small hepatic
(black arrow) and B renal (white arrows) low density foci on
noncontrast CT, which represent angiomyolipomas, and
therefore findings highly consistent with a previously un-
known, mild form of tuberous sclerosis. On a CT examination
from the previous year (not shown), these foci were called ‘too

4 cm, and is homogeneous and measures <10 HU, on
either noncontrast or IV contrast-enhanced CT, it is al-
most certainly benign. These may be a lipid-rich ade-
noma, a cyst, or a myelolipoma. Even if the adrenal

small to characterize,” but they measure fat density (e.g., —
51 HU), and they were unchanged on the current CT.
Tuberous sclerosis is an autosomal dominant disorder, with
potential implications for the patient and family members. This
was communicated to the clinical staff.

nodule measures more than 10 HU on unenhanced CT,
it is still statistically much more likely to be benign [33].
Even in a patient with a known malignancy, adrenal
nodules, in general, are more likely to be benign and



S. Behbahani et al.: “Incidentalomas” on abdominal and pelvic CT in emergency radiology

Fig. 11. 47-year-old woman with left flank pain was found to
have a large right hepatic mass with lower density centrally on
noncontrast CT, A and B. On further questioning by the

| A

Fig. 12. 74-year-old woman with an incidentally discovered,
relatively large cyst (white arrow) with relatively thin septa-
tions at the lower pole of the left kidney on CT angiography,
which was performed for suspected aortic dissection (and
was negative). This was characterized as a Bosniak type IIF
renal cyst.

incidental. However, in such patients, careful character-
ization and follow-up is necessary [34].

If the incidental adrenal nodule does not fit into the
above mentioned criteria, delayed CT images at 15 min
can be performed. If the patient has already left the
radiology office/department, a repeat CT examination
with initial unenhanced images is recommended. If this is

emergency department physician, the patient stated that she
has a known ‘giant’ hemangioma. Therefore, no further
workup was needed.

still indeterminate at that time, an adrenal mass protocol,
including portal venous and delayed phases, with per-
formance of washout calculations, should be obtained.
In addition, dual-energy IV contrast-enhanced CT could
be prospectively obtained in all emergency department
patients undergoing IV contrast-enhanced abdominal
CT; virtual unenhanced images could then be generated
to accurately address the nature of any incidentally de-
tected adrenal nodules [35-37].

There is a small selected group of patients with inci-
dental adrenal nodules/masses for which follow-up MRI,
PET/CT, biopsy, and even surgery may have a role [5,
10, 11, 38] (Figs. 13, 14 and 15).

Pancreatic solid and cystic masses

Occasionally, incidental solid pancreatic masses will be
identified on abdominal and pelvic CT examinations
performed for unrelated reasons. Most likely these will
prove to be relatively small ‘non-functioning’ islet cell
tumors, i.e., neuroendocrine tumors, although a small
and incidental pancreatic adenocarcinoma may relatively
rarely be encountered. In a retrospective review of
60 cases of neuroendocrine tumors of the pancreas which
were incidentally detected on MDCT examinations, the
mean tumor size was 2.9 cm [39]. The tumors had a solid
or complex appearance. Overall, slightly greater than
50% proved to be malignant (32, or 53%), and 30% of the
tumors with a mean size of less than 3 cm were malig-
nant. Calcification was a strong predictor of more
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Fig. 13. 39-year-old man with stab injuries. A There was an
incidental proximal right ureteral calculus (black arrow) with
obstruction on abdominal and pelvic CT, and B there was also

an exophytic, 2.5 cm, previously unknown, incidental right
renal mass (white arrow), which proved to be a clear cell renal
carcinoma.

Fig. 14. 59-year-old normotensive woman with an inciden-
tal, heterogeneous 4 cm mass on abdominal CT extending
from the lateral limb of the left adrenal (white arrow), which
was subsequently proven to be a pheochromocytoma.

aggressive behavior, as well as main pancreatic duct
dilatation, local invasion, and associated lymphadenopa-
thy [39]. We are not aware of any recent data review-
ing the incidental detection of pancreatic adenocarci-
noma on abdominal and pelvic CT (excluding studies
specifically screening high-risk patients for pancre-
atic tumors using CT), particularly in the emergency
setting.

Fig. 15. 59-year-old woman with a new diagnosis of left
breast cancer. Initial CT showed a 2.9-cm right adrenal nod-
ule measuring 53 HU, which was indeterminate (not shown).
The same nodule measured 5 HU on follow-up noncontrast
CT done several days later, representing an adenoma (black
arrow).

A small but nontrivial subset of tumors traditionally
included in the cystic category can have a purely solid
appearance on CT and on MR, including serous tumors,
as well as solid and pseudopapillary epithelial neoplasms
[40-42]. Another consideration for an incidentally de-
tected, solid pancreatic mass is an intrapancreatic
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splenule. This may have a pathognomonic appearance,
or if not a diagnostic then a strongly suggestive appear-
ance (i.e., a solid small nodule in the pancreatic tail
which is identical in density to the spleen) then a multi-
phasic CT or MR, or a heat-damaged nuclear red blood
cell scan, can be performed [43]. In general, these inci-
dentally detected solid pancreatic neoplasms (excluding
the intrapancreatic splenule) need to undergo biopsy for
further assessment.

Pancreatic cysts are being increasingly identified as
incidental findings on MDCT scans of the abdomen,
including in the emergency setting, and are problematic
for accurate diagnosis and management. Although only a
brief discussion of this complex and somewhat contro-
versial topic is possible in this review article, the mor-
phology of the cyst should be considered, i.e., is it a
nonspecific simple cyst, or does its appearance suggest a
more focused differential diagnosis or a specific diagno-
sis? What is its relationship to the pancreatic ductal
system [44, 45]?7 The patient’s age, sex, history, and
concurrent medical conditions must be considered as
well. The differential diagnosis is relatively broad, and
includes serous tumors, mucinous tumors (including
IPMN:s), cystic neuroendocrine tumors, solid and pseu-
dopapillary tumors, pseudocysts, epithelial cysts, and
lymphoepithelial cysts. A multidisciplinary approach is
best for prospective management [46].

The radiologist should attempt to initially character-
ize the incidentally detected pancreatic cyst (or cysts),
and to make recommendations as to whether immediate/
short-term imaging follow-up (e.g., MR/MRCP, endo-
scopic ultrasound) and/or aspiration/biopsy may be
helpful, versus just follow-up in a year (or, in very se-
lected patients, no follow up). The ACR recommends
initial nonsurgical management for pancreatic cysts
incidentally detected which measure less than 3 cm in
diameter, and which do not have ‘worrisome features,’
and particularly if they measure less than 1.5 cm in
diameter [4]. Such worrisome imaging features include
mural nodules, a dilated common duct, involvement of
the main pancreatic duct, and associated adenopathy.
Cysts measuring less than 2 cm should undergo a 1-year
follow-up imaging examination (preferably with MR, to
eliminate any further radiation exposure), and if un-
changed, the guidelines do not recommend any further
follow-up. If equal to or larger than 3 cm, the cyst should
be considered for surgery, unless it is clearly a serous
tumor (and without other indications for intervention). If
follow-up CT is done, it ideally should be performed with
a dedicated pancreatic protocol. Aspiration of cysts,
particularly under endoscopic ultrasound guidance, is
very helpful, especially for cysts >3 cm, and particularly
if resection is being considered [4].

Very recently, this ACR recommendation to discon-
tinue follow-up imaging after 1 year of stability has been
challenged. A series of 259 patients with 380 small,

asymptomatic pancreatic cysts were retrospectively re-
viewed [47]. There was a mean follow-up of 2.2 years;
mean initial cyst size was 9.4 mm, and there was a
median of 3 MR examinations per patient. In 27% of the
patients, the cysts grew over time, with a median total
growth and a median annual growth of 4.8 mm and
2.3 mm/year, respectively. 11% grew after an initial
I-year period of stability. The patient’s age, the initial
cyst size, and the presence of septations (25%) were not
predictive of growth [47].

In addition to the ACR guidelines, there are several
other organizations which have published somewhat
different recommendations for the assessment and fol-
low-up of incidentally detected pancreatic cysts [48, 49].
The recent guidelines from the American Gastroentero-
logical Association, in particular, noted the ‘very poor
quality of the evidence’ and the absence of long-term
follow-up data on such patients [49].

Abdominal aortic and iliac aneurysms

According to the ACR white paper [50], management of
abdominal aortic and iliac arterial aneurysms is primar-
ily based on the size of the aneurysms, and varies from
interval follow-up with cross-sectional imaging, not
otherwise specified by modality, to surgical referral. The
recommendations of initial management of AAAs are
detailed in Table 1.

An isolated iliac artery aneurysm is usually a rare
incidental CT finding, as it typically is a concurrent
finding with an AAA. Management is as follows [50]: for
any iliac artery aneurysm measuring 3-3.5 cm, an initial
6-month follow-up with cross-sectional imaging is rec-
ommended, and for any iliac artery aneurysm larger than
3.5 cm, close follow-up or treatment is recommended.

Al-Thani et al. [51] reported a series of over 13,000
patients who underwent abdominal and pelvic CT.
Approximately 0.5% (61) of the patients had an inci-
dental AAA, with a mean diameter of 5.3 cm, most of
which were found in older men with risk factors, par-
ticularly a smoking history. Approximately 67% of these
AAAs were infrarenal. On 3-year follow-up, 8% (5) had
ruptured, with a 60% (3) patient mortality. Most were
infrarenal aneurysms with maximum axial plane diame-
ter measurements of greater than 5.5 cm.

Table 1. Recommended initial follow-up imaging/management of
abdominal aortic aneurysm (AAA) [21]

Max. diameter of AAA

Recommended imaging interval

2.5-2.9 cm S-year follow-up
3.0-3.4 cm 3-year follow-up
3.5-39 cm 2-year follow-up
4.0-4.4 cm 1-year follow-up
4.5-4.9 cm 6-month follow-up
5.0-5.5 cm 3-6-month follow-up

AAA greater than 5.5 cm Surgical/endovascular referral
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Gynecologic

Asymptomatic ovarian/adnexal cysts, particularly if
small and uncomplicated, are very common findings on
CT. These very rarely represent a previously unknown
malignancy. In a series of 2869 asymptomatic women
50 years or older who underwent CT colonography,
approximately 4% (118 patients) had indeterminate ad-
nexal masses. From this group, 80 patients underwent
further imaging and/or surgical resection (26 patients);
none of these adnexal masses were subsequently proven
to be malignant [52]. In a series of 3131 patients who
underwent CT and US examinations through the emer-
gency department during a 2-month period at one insti-
tution, 16.4% (514) had incidental findings, with the
ovary being the most common site (42% = 214 patients)
[53]. An ACR white paper on this topic, addressing the
detection of such cysts on CT, has also been published
[54]. A stepwise systematic approach is recommended.
Comparison with available prior imaging should be
performed as the first step in the evaluation of an ad-
nexal abnormality [54]. Next, the characteristics and size
of the finding should be categorized (Figs. 16 and 17). It
is also essential to obtain additional history, such as if
the patient is premenopausal, perimenopausal, or post-
menopausal.

Many imaging characteristics are diagnostic or strongly
suggestive of a specific gynecologic diagnosis on CT. These
include, but are not limited to, teratoma, hydrosalpinx,
peritoneal inclusion cyst, and exophytic leiomyoma.

On computed tomography, cysts which are oval or
round, unilocular and of uniform fluid attenuation, with
a regular wall, without solid nodules, and less than 10 cm
in maximum diameter, are considered ‘‘benign-appearing
cysts.” Cysts containing layering hemorrhage in pre-
menopausal women are also considered benign-appear-
ing cysts. “Probably benign cysts’ are defined based on
ACR recommendations as cysts which have angulated
margins, are not round or oval, or are poorly or
incompletely imaged [54]. In premenopausal women, a
benign-appearing or probably benign-appearing cyst
measuring equal to or less than 3 cm should be consid-
ered normal. Adnexal cysts larger than 3 cm but smaller
to or equal to 5 cm in premenopausal women are large
enough to be further characterized. If the cyst is
asymptomatic and is benign-appearing to the radiologist,
no further follow-up is recommended. The white paper
recommends a short-term follow-up ultrasound evalua-
tion in 6-12 weeks for benign-appearing cysts larger than
5 cm, and for probably benign cysts larger than 3 cm
[54]. Further evaluation and appropriate follow-up based
on sonographic appearance should be obtained [54, 55].

In early postmenopausal women, a follow-up ultra-
sound in 6-12 months is recommended for benign-ap-
pearing cysts of 3-5 cm in maximum diameter. However,
in early postmenopausal women, a prompt sonographic

Fig. 16. 86-year-old woman with an incidental, relatively
large left adnexal/ovarian cyst with a simple appearance
(black arrow).

evaluation is recommended for any benign-appearing
cyst larger than 5 cm, to exclude small wall nodules, and
for probably benign cysts larger than 3 cm [54].

In a late postmenopausal patient, no follow-up
ultrasound is recommended for any asymptomatic be-
nign-appearing cyst less than or equal to 3 cm. However,
a prompt sonographic evaluation is recommended for
any probably benign cyst larger than 1 cm [54].

There is no specific guideline for a prominent en-
dometrium which is incidentally detected on CT, to our
knowledge; however, we suggest follow-up ultrasound in
postmenopausal patients, if it would potentially change
patient’s management. Additional factors to be consid-
ered for further evaluation are the patient’s age, meno-
pausal status, menstruation cycle, and any history of
hormonal therapy.

Biliary tract

Recommendations for management of incidental biliary
tract findings are available in the ACR white paper on
the gallbladder and biliary tract [56]. We have seen sev-
eral cases of incidental gallbladder carcinomas on CT in
our practices. For findings including focal wall thicken-
ing, a soft-tissue mass, and/or intraluminal material
which is not clearly sludge or calcification, further eval-
uation with ultrasound is advised (Fig. 18).

Incidentally detected, mild common bile duct or
common hepatic duct dilation, greater than 6 mm in
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Fig. 17. A and B 71-year-old woman with incidental uterine fibroids on CT, including a relatively large fibroid containing
macroscopic fat, representing a lipoleiomyoma (white arrows). Therefore, no follow-up was recommended.

patients younger than 60 years of age or 10 mm in post-
cholecystectomy patients, in the setting of a normal
alkaline phosphatase and a normal bilirubin, is unlikely
to be clinically significant [56].

Lymph nodes

One of the ACR white papers provides additional sce-
narios, including the evaluation of incidental enlarged
and/or an increased number of abdominal and/or pelvic
Ilymph nodes [23]. The initial step is to compare the
current CT with any prior imaging. Furthermore,
obtaining additional history, particularly a history of
malignancy, and evaluation of the CT features, is
essential for further evaluation. These CT characteristics
include the size, number, and location of the lymph
nodes, as well as the presence or absence of central fat,
assessment of enhancement, and evidence of necrosis or
calcification [23].

Incidentalomas on emergency
abdominal and pelvic CT: selected
literature review

In a study by Shuaib et al. [2], 290 patients with abdominal
pain who underwent CT of the abdomen and pelvis had
283 incidental findings, of which 144 (51%) were felt to be
benign, 114 (40%) were categorized as indeterminate, and

25 (9%) were determined to be potentially important.
There was a statistically significant difference in the per-
centage of patients whose management changed when
specific recommendations were made for the inciden-
talomas in the official CT report, compared to those pa-
tients where no management recommendations were
made in the CT report (70% vs. 2%).

A review of 1 year of emergency abdomen and pelvic
CT scans at one institution, which included 1155 pa-
tients, demonstrated that 700 examinations had findings
which were benign, particularly diverticular disease, liver
cysts, and gallstones, but 143 incidental findings which
were categorized as indeterminate/urgent [57]. In this
series, 24 previously unknown neoplasms were detected
and confirmed, including 4 pancreatic, 4 colonic, and 4
renal tumors. Furthermore, 259 patients received rec-
ommendations for additional testing, including 190 for
additional imaging, which added 11% to the imaging
relative value units, and 141 patients were recommended
to have another specialty consult [57].

In a study of 624 patients who underwent CT
angiography of the chest and/or abdomen and pelvis,
5.6% had previously unknown important extra-arterial
findings, including 6 malignancies [58]. Another study
demonstrated that 15 of 423 patients (3.5%) had a new
diagnosis of malignancy based on CT angiography of the
abdomen, pelvis, and/or lower extremities [59].
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Fig. 18. A 92-year-old woman with an incidental gallbladder
mass correctly identified and reported by the interpreting
radiologist on initial CT (white arrows). B The patient did not

In a study by Naidu et al. [8], 40 (15%) out of 275
patients who underwent CT angiography of the abdo-
men, pelvis, and/or lower extremitiecs had potentially
highly important incidental findings, and 77 (17%) had
potentially moderately important incidental findings.
Several previously unknown malignancies were ulti-
mately diagnosed.

In a retrospective study which evaluated the abdomi-
nal and pelvic CT scans in 876 patients with suspected
acute appendicitis, incidental findings were common, and
as with other studies, increased in incidence with
increasing patient age [60]. The rate of incidental findings
was 78% in patients older than 50, vs 23% in patients
under the age of 20. The findings were usually of “low
clinical significance,” but a minority of patients required
further workup or follow-up. As expected, the estimated
costs associated with the incidental findings correspond-
ingly increased with increasing patient age [60]. Some-
what surprisingly, in a study of 165 pediatric patients who
underwent CT for suspected appendicitis, approximately
18% (30) had incidental findings [61] (Fig. 19).

Multiple studies of trauma CT scans of the chest,
abdomen, and pelvis have demonstrated incidental
findings. In one series [62], 1474 incidental findings were
found in 1103 (35.4%) of 3113 patients, and approxi-
mately 6% required further workup. In a second series
[63], 211 (43%) incidental findings were discovered in a
group of 480 patients. Even for the potentially serious
findings, the documented follow-up was poor in this
second series. In a third series [64], 9 (0.9%) out of 1047
patients were diagnosed with previously unknown
malignancy.

have further workup or follow-up, and returned 2 years later
with symptomatic, locally invasive gallbladder carcinoma
(black arrow).

Recently, publication of a multiyear study of 1295
patients from 2004-2006 with potentially important
incidental findings on CT examinations performed
without contrast (30%), with IV contrast (7%), or with-
out and with IV contrast (63%), was published. The
patients underwent CT for workup of hematuria, and
were then followed for 6-8 years [65]. 214 (11%) inci-
dental findings were discovered in 143 patients, of which
93 (65%) had follow-up, including 84 patients who
underwent further imaging. These findings included 6
cancers and 9 AAAs. 30 patients underwent subsequent
invasive procedures, including 16 surgeries. There was
probable therapeutic benefit in 25 (17%) of the 143 pa-
tients, but 6 patients had serious complications, includ-
ing 2 deaths. There was an average estimated added cost
of $385.00 U.S. for all patients, which is the highest re-
ported cost per patient in such an abdominal inciden-
taloma (or other incidentaloma on imaging) series so far
[65], to our knowledge.

Latest literature

In a study by Hanna et al., 1967 emergency CT exami-
nations of all parts of the body were performed during a
2-month period at one institution. In this study, the
handling of incidental CT findings was compared with
societal guidelines retrospectively, using the official CT
reports [53]. From the entire group, 329 CT examinations
had relevant incidental findings. 39.8% of the recom-
mendations in the official reports for those examinations
were discordant with the published guidelines, according
to the authors.
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Fig. 19. A and B 15-year-old female with appendicitis (black
arrow) had an incidental, previously unknown, bicornuate
uterus (white arrows). A bicornuate uterus is a developmental

There are continuous and further efforts in the
imaging literature to provide comprehensive, updated,
and more simplified forms of management recommen-
dations to radiologists and clinicians. For example, very
recent, modified recommendations for the management
of adrenal incidentalomas were published by Garrett
et al. [66]. This highlights the continuing problem of
appropriate management of abdominal and pelvic CT
incidentalomas by radiologists and referring clinicians,
including those in the adrenal, and emphasizes the need
for further research in various aspects of incidentaloma
management.

Increasing attention has been given to quality
improvement projects regarding the management of
incidentalomas identified on imaging. For example, a
quality improvement project at one institution on trauma
CT examinations of the abdomen and pelvis demon-
strated that documentation of patient notification of
incidental findings improved from 17.7% to 32.4%,
9 months after initiation of a quality improvement
mechanism. Here, an attempt was made to notify pa-
tients of their incidental findings directly, as well as
taking other measures to improve follow-up. For exam-
ple, a note was placed in the discharge summary, and
direct referral was made to appropriate specialists [67].

Additional reporting issues

Both radiologists and clinicians should review available
guidelines/appropriateness criteria when incidental find-
ings are encountered on abdominal and pelvic CT. In
addition, radiologists should make more concrete rec-
ommendations for follow-up or for dismissal of inci-
dental findings. For example, as Berlin recommends,
terminology such as “an incidental finding of a 5 mm

variant which has potential implications for the patient’s future
fertility, and the pediatric emergency department physician
was notified of this incidental finding.

nodule in the liver is noted; the likelihood that this rep-
resents significant pathology is extremely remote” should
be utilized in CT reports [68]. In addition, a very recent
article by Pandharipande et al. explore the risks and
benefits of nondisclosure of clinically unimportant inci-
dental findings on imaging, and propose, as an example,
potential criteria to be debated on reporting clinically
unimportant simple renal cysts [69].

It is of utmost importance for radiologists to docu-
ment potentially relevant unanticipated nonemergent
findings in the official CT reports, as this is seen as a
continued source of litigation [68—70]. Additionally,
clinicians should consult with radiologists directly in
problematic or complicated cases, to determine the most
optimal management for their patients.

Conclusion

The detection of abdominal and pelvic “incidentalomas”
on CT examinations, particularly in the emergency set-
ting, raises many issues, particularly how to best manage
these patients. However, other management aspects,
including financial, legal, and ethical issues, may influ-
ence the recommendations and/or how the clinician ap-
proaches these findings. This is of particular importance
in an era of increasing CT utilization and technological
advancements, but also of cost containment and appro-
priate utilization of resources.

There is currently a need for more evidence-based
guidelines for reporting and management of inciden-
talomas, as well as for improving mechanisms of com-
munication with referring physicians and patients, for
ensuring appropriate follow-up. As always, the art of
medicine needs to take into account that specific patients’
situations vary, and may require unique management.
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