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Managing Incidental Findings on Abdominal
and Pelvic CT and MRI, Part 3: White Paper
of the ACR Incidental Findings Committee II

on Splenic and Nodal Findings
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This white paper describes splenic and nodal incidental findings found on CT and MRI. Recommendations for
management are included. This represents the third of 4 such papers from the ACR Incidental Findings
Committee II, which used a consensus method based on repeated reviews and revisions and a collective review
and interpretation of relevant literature. Topics include descriptions of appearances of several types of splenic
lesions and, the importance of size and distribution of lymph nodes. Flowcharts are provided for reference.
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FOREWORD
This white paper does not comprehensively review the
interpretation and management of cystic and solid
masses in the spleen and lymph nodes, but it provides
general guidance for managing common, incidental find-
ings on CT and MRI, appreciating that individual care
will vary depending on each patient’s specific circum-
stances, the clinical environment, available resources,
and the judgment of the practitioner. Also, the term
guidelines has not been used in this or the prior white
papers to avoid the implication that these represent com-
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onents of the ACR Practice Guidelines and Technical
tandards (which represent official ACR policy, having
ndergone a rigorous drafting and review process culmi-
ating in approval by the ACR Council), or the ACR
ppropriateness Criteria® (which use a formal consen-

sus-building approach using a modified Delphi tech-
nique). This white paper, which represents the collective
experience of the ACR Incidental Findings Committee
II, was developed through a less formal process of re-
peated reviews and revisions of the draft document and
does not represent official ACR policy. For these reasons,
this white paper should not be used to establish the legal
standard of care in any particular situation.

INTRODUCTION
Please refer to the overview of the work of the Incidental
Findings Committee II [1] for a description of the pur-
poses, structure and process, and the conventions used in
these 4 white papers, of which this is the third. The authors
of this white paper represent the spleen and lymph node
subcommittee membership as listed in the appendix. The
roster of the entire Incidental Findings Committee II is
listed in the appendix of the overview of this project at
http://dx.doi.org/10.1016/j.jacr.2013.05.012.

INCIDENTAL SPLENIC FINDINGS
Most incidentally discovered splenic masses are benign

and are of no clinical importance [2-4], but the imaging

833

http://dx.doi.org/10.1016/j.jacr.2013.05.012
mailto:lberland@uabmc.edu
http://dx.doi.org/10.1016/j.jacr.2013.05.020


a
t
t

i
r
m
i
d
t
F
t
o
c
d
t
b

a
d
b
v
l
s
f
m
t
p
I
w
c
b
m
T

834 Journal of the American College of Radiology/Vol. 10 No. 11 November 2013
characteristics of benign and malignant splenic masses
overlap and the nature of most incidentally discovered
splenic masses is never determined. Literature describing
the “characteristic” findings of splenic masses is limited
and often suffers from selection bias based on the few that
are histologically characterized. By providing a reason-
able differential diagnosis, the radiologist can help assess
the nature and importance of the finding to assist the
clinician in placing it in clinical context. Some features
compel the radiologist to recommend that incidental
splenic masses should undergo prompt additional evalu-
ation, whereas other findings should lead to imaging
follow-up. Biopsy of splenic masses is uncommonly rec-
ommended, such as for suspected angiosarcoma or in a
patient with a history of a known malignancy [3,4]. Us-
ing other noninvasive imaging modalities, especially
MRI and including PET and ultrasound, may help select
high-risk patients for splenic biopsy [4].

The Incidental Findings Committee II’s guidance for
managing incidentally detected splenic masses is shown
in the flowchart in Figure 1. The algorithm takes into
ccount the imaging characteristics of the splenic mass,
he findings on prior imaging examinations, and the pa-
ient’s clinical history.

Diagnostic Criteria for Specific Lesions
A splenic mass detected in an asymptomatic patient is an
incidental lesion that poses a diagnostic dilemma. The
typical incidentally discovered splenic mass is a solid or
mostly solid lesion that is hypoattenuating on CT, low
signal intensity on T1-weighted images, and intermedi-

ate to mildly increased signal intensity on T2-weighted w
mages. Most incidentally discovered splenic lesions are
elatively hypovascular but can show variable enhance-
ent on postcontrast images. Although the overlap of

maging features often precludes a definitive diagnosis
uring the initial assessment, the radiologist plays a cen-
ral role in the patient’s triage and subsequent work-up.
rom a practical management standpoint, characteriza-
ion of an incidentally discovered splenic lesion into one
f several broad disease categories aids the referring clini-
ian’s decision making. For example, is the incidentally
iscovered splenic lesion more likely to be due to metas-
asis or lymphoma, or caused by a primary, and typically
enign, splenic neoplasm?
In a patient with a history of a primary neoplasm with

tendency to metastasize to the spleen, an incidentally
iscovered splenic lesion �1 cm should be suspected to
e a metastasis. Even in the face of a known neoplasm, a
ery small lesion (�1 cm) is likely benign. Despite the
ack of literature specific to incidentally discovered small
plenic lesions, corroborative evidence can be drawn
rom the literature regarding liver lesions [5-7]. Although
asses �1 cm may be benign, imaging characteristics

hat favor metastasis include heterogeneity of the lesion,
oorly defined or infiltrating margins, and multiplicity.
f these imaging features are present, further evaluation
ith PET or biopsy may be considered. One entity often

onfused with metastases is lymphangiomatosis. The
est way to avoid this pitfall is to perform MRI. On MRI,
ultiple lymphangiomas have low signal intensity on
1-weighted images, high signal intensity on T2-

Fig 1. �Cyst: imperceptible
wall, near-water attenuation
(�10 HU), no enhancement.
†Hemangioma: discontinu-
ous, peripheral, centripetal
enhancement (findings that
are uncommon in splenic
hemangiomas). ‡Benign imag-
ing features: homogeneous,
low attenuation (�20 HU), no
enhancement, smooth mar-
gins. §Evaluate: PET vs. MRI
vs. biopsy. �Suspicious imag-
ing features: heterogeneous,
enhancement, irregular mar-
gins, necrosis, splenic paren-
chymal or vascular invasion,
substantial enlargement. ¶In-
determinate imaging features:
heterogeneous, intermediate
attenuation (�20 HU), en-
hancement, smooth margins.
#Follow-up MRI in 6 and 12
months.
eighted images, and do not enhance; they are often
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subcapsular in location and multiloculated as well [2,3].
See further description of the imaging findings of lymp-
hangiomas below. Metastases have low signal intensity
on T1-weighted images, relatively high signal intensity
on T2-weighted images, and are heterogeneous, espe-
cially on T2-weighted images; metastases are often
poorly marginated and enhance heterogeneously.

Isolated splenic lymphoma, defined as splenic tumor
without accompanying regional or distant lymphade-
nopathy, is uncommon. When present, the isolated lym-
phomatous mass is usually large, and it may completely
obliterate the spleen, filling the entire left upper quad-
rant. In such cases, the differential diagnosis includes a
large, exophytic gastric gastrointestinal stromal tumor
(GIST). When splenic lymphoma is multifocal, the
spleen is generally enlarged and there is typically coexist-
ing regional and/or distant lymphadenopathy. Lympho-
matous masses are often poorly marginated and on CT
are slightly hypoenhancing relative to the normal, adja-
cent spleen. In these cases, biopsy of the splenic mass or a
nodal mass can usually establish the diagnosis, if required
for management.

If there are no findings or history to suggest that one or
more splenic masses are metastatic, such as multiple,
poorly defined heterogeneous lesions, known lym-
phoma, or a large mass distorting the spleen, a primary
benign neoplasm should be considered, with some of the
more common entities including cyst, hemangioma,
hamartoma, and lymphangioma. The features of a simple
cyst on CT include a well-defined, low-attenuation le-
sion with a thin or imperceptible wall. On MR, simple
cysts are hypointense on T1-weighted images and hyper-
intense on T2-weighted images and have well-defined
walls without nodules or papillary excrescences. Cysts are
water attenuation on CT, have low signal on T1, high
signal on T2-weighted pulse sequences (equal to cerebro-
spinal fluid (CSF) and a normal gallbladder), and do not
enhance [3,4]. Some water to near-water attenuation
masses have dense, peripheral calcifications. These are
either old splenic hematomas or post-traumatic cysts.
When thick, dense wall calcification is present (�5 mm
and often 1cm to 1.5 cm in thickness), these can confi-
dently be diagnosed as benign. Cysts from Echinococcus
granulosus (which often have thick, calcified walls) iso-
lated to the spleen (without lung or liver involvement)
virtually never occur [8].

Hemangioma is the most common benign primary
vascular neoplasm of the spleen [2]. However, splenic
hemangiomas rarely, if ever, show the typical centripetal
enhancement seen in similar hepatic lesions, but they can
show delayed enhancement within the solid portions,
secondary to slow filling of the vascular channels [2].
Most hemangiomas are hypoattenuating on noncontrast
CT, iso- to hypointense on T1-weighted images, and
hyperintense on T2-weighted images, and variably en-

hance on both CT and MR [9]. t
Hamartomas are iso- or hypoattenuating on unen-
anced CT scans and are typically hyperintense relative
o the spleen on T2-weighted images. Heterogeneous
nhancement is seen on CT or MRI during early post-
ontrast images, whereas more uniform, prolonged en-
ancement is seen on delayed images [2,4,10-12].
CT features of lymphangioma and lymphangiomato-

is include splenomegaly, with single or multiple areas of
ow attenuation. As previously noted, MR is the best
maging study to identify this entity. On MRI, lymphan-
ioma typically appears as a multicystic lesion, although
ome of its components can appear hyperintense on T1-
eighted images because of their proteinaceous or hem-
rrhagic contents [2]. Lymphangiomas are sharply
arginated, usually subcapsular, and typically do not

nhance on postcontrast series [2,3].
Other vascular tumors of the spleen include those of

ariable or uncertain biologic behavior, such as littoral
ell angioma, hemangioendothelioma, and hemangio-
ericytoma. These tumors are exceedingly rare. On CT,
ll of these lesions may appear as hypoattenuating, solid
esions, both before and after contrast media. On MRI,
ittoral cell angioma and hemangioendothelioma are typ-
cally hypointense on both T1- and T2-weighted images
ecause of the presence of hemosiderin in the lesions,
hereas hemangiopericytoma is hypointense on T1-
eighted images and hyperintense on T2-weighted

mages [2]. Because all of these lesions can show hetero-
eneous and variable enhancement during postcontrast
T or MRI [2,3,13], they may be regarded as having

ome of the suspicious imaging features noted in the
ccompanying flowchart (Fig. 1). Further evaluation
ith PET or biopsy is recommended for incidentally
iscovered splenic masses with these features. PET/CT
an be used to discriminate between benign and malig-
ant splenic masses in patients with known F18-FDG
vid malignancy [14].

The reluctance to perform needle aspiration or biopsy
f a splenic mass has been attributed to splenic vascularity
nd the consequent risk of bleeding because of the very
hin capsule, together with the difficulty in access due to
ntervening pleura, lung, or the splenic flexure of the
olon [15]. However, several studies have shown the
sefulness and safety of splenic biopsy [4,15-17]. A spe-
ific diagnosis can be obtained in up to 91% of cases [16].
he biopsy method usually used in these series was a fine
eedle aspiration for cytopathology rather than a core
eedle biopsy for surgical pathology, but core biopsies
ay be performed. An alternative to percutaneous fine

eedle aspiration is one guided by endoscopic ultra-
ound. The most common complication is bleeding.
ates of hemorrhage have been documented in the liter-
ture ranging from 0% to 2% and usually result from
iopsy of vascular lesions [4,16]. Before any intervention
f the spleen is contemplated, a surgical consult is essen-

ial for backup.
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Splenic masses that are symptomatic or metastatic and
found during staging for a malignancy cannot be consid-
ered incidental and should be managed as a possible
manifestation of the condition being evaluated. Also,
malignant splenic masses are rarely incidental [4]. Angio-
sarcoma is the most common nonlymphoid malignant
primary tumor of the spleen [2,10]. Patients are usually
ymptomatic, presenting with fever, fatigue, and weight
oss [4]. On CT or MRI, these tumors often result in
plenomegaly and can appear as ill-defined masses with
olid and cystic components; their variable composition
nd enhancement reflecting areas of necrotic degenera-
ion and hemorrhage [2,4].

In summary, most incidentally detected splenic masses
re benign. Although a definitive diagnosis based solely
n the imaging findings is possible in select cases, this is
he exception. In most cases, the imaging findings are
onspecific and further evaluation may often be indi-
ated. Because there are few pathologically proven pub-
ished cases, there is a paucity of literature regarding

anagement of incidentally detected splenic lesions
ased on their imaging findings. However, application of
pecific imaging criteria can help determine if a lesion is
ore likely to be malignant and should undergo further

rompt evaluation with PET or biopsy. For the re-
aining indeterminate splenic lesions that are inci-

entally discovered, a follow-up MRI in 6 months,
nd if stable in 12 months, is a reasonable approach to

id in management.
INCIDENTAL FINDINGS OF LYMPH NODES
The routine detection of normal-sized abdominal and
pelvic lymph nodes by CT and MRI is primarily due to
the remarkable evolution in multidetector CT and high-
resolution MRI technology. Therefore, because identify-
ing lymph nodes is expected, the radiologist plays an
important role in management by suggesting which inci-
dentally identified lymph nodes require no further evalua-
tion and which should undergo prompt additional
evaluation and/or follow-up.

The committee’s suggested guidance for managing in-
cidentally detected lymph nodes is shown in the flow-
chart in Figure 2 and is based on a combination of the
maging characteristics of the lymph node, prior imaging
xaminations, the patient’s clinical history, and their risk
or developing clinically important lymph nodes. The
ecommendations may be modified, depending on co-
orbidities, history, and presentation.
Although additional imaging modalities (such as ul-

rasound and PET) are available to further evaluate inci-
entally discovered lymph nodes, percutaneous or
urgical biopsy remains the reference standard for diag-
osis. However, biopsies are associated with variable
ostprocedural morbidity and mortality depending on
he lymph node location, technique, and the patient’s
omorbidities.

Imaging Characterization and Workup Algorithm
In the large majority of cases, lymph nodes discovered
incidentally during abdominal-pelvic CT or MRI are

Fig 2. �Benign imaging fea-
tures: normal short-axis
diameter (�1 cm in retroperi-
toneum), normal architecture
(elongated, fatty hilum), nor-
mal enhancement, normal
node number. †Abnormal
imaging features: enlarged
short-axis diameter (�1 cm
in retroperitoneum), architec-
ture (round, indistinct hilum),
enhancement (necrosis/hy-
pervascular), increased num-
ber (cluster of �3 lymph
nodes in single nodal station
or cluster of �2 lymph nodes
in �2 regions). ‡Nonneoplas-
tic disease: eg, infection, in-
flammation, connective tissue.
§Other evaluation (PET/CT,
nuclear scintigraphy [MIBG],
endoscopic ultrasound).
normal, and if the imaging characteristics are normal, no
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additional evaluation or follow-up imaging is recom-
mended. The imaging parameters to assess include the
lymph node’s size, morphology, attenuation/signal, en-
hancement, location and number. A few studies have
attempted to define the size of a normal lymph node in
the abdomen [18] and pelvis [19]. One study evaluated
ymph nodes in trauma patients by measuring the short-
xis of lymph nodes in several positions, including the
etrocrural space, paracardiac, gastrohepatic ligament,
pper para-aortic region, portacaval space, porta hepatis
nd lower para-aortic region [18]. This study did not
ssess mesenteric lymph nodes or the number of lymph
odes as a factor that might determine whether the

ymph nodes were abnormal. The proposed size criteria
ere based on the short-axis diameter as it has been well

stablished as more reproducible than the long-axis mea-
urement [20], and a better predictor of metastatic in-
olvement and treatment response [21,22]. A more
implified approach set forth by the Response Evaluation
riteria in Solid Tumours (RECIST) Working Group
ses a short-axis diameter of �1 cm as an acceptable and
ractical discriminatory value between normal and ab-
ormal lymph nodes [23,24]. Based on these references
nd the consensus of the Incidental Findings Committee
I, a short-axis diameter of �1 cm in the retroperito-
eum is recommended to discriminate between normal-
ized and suspiciously enlarged nodes, as illustrated in the
ymph node flowchart (Fig. 2). In other positions, this

ay also be appropriate; however, there is little evidence
n the literature to support the use of a short-axis thresh-
ld of 1 cm elsewhere, especially in the retrocrural or
orta hepatis spaces, where abnormal lymph nodes may
e smaller. Nevertheless, many mildly enlarged nodes are
till of no clinical importance, and the additional imag-
ng parameters listed above can be used to help decide on

anagement.
Since normal-sized nodes may also harbor disease,

ymph node architecture and number should be assessed.
ormal lymph nodes typically have an elongated appear-

nce with a central fatty hilum, and lymph nodes that
ack these architectural features may be considered pos-
ibly abnormal. Additionally, because most lymph nodes
nhance after infusion of intravenous contrast material
ecause of their rich blood supply, the relative degree of

ymph node enhancement can be compared to enhance-
ent of other nodes in the abdomen and pelvis. Pro-

ound hypervascularity or necrosis signify an alteration of
he normal blood flow and markedly increase the proba-
ility that the node is abnormal. Profound alterations in
ize or architecture need not be present for lymph nodes
o be considered abnormal. For example, patients with
ow-grade lymphoma are often found to have multiple
onenlarged nodes scattered throughout multiple re-
ions of the abdomen and pelvis. In such cases, diagnosis
s often left to the radiologist’s gestalt or personal experi-

nce. In an attempt to provide a more quantitative anal- h
sis, the Incidental Finding Committee II has developed
he following scheme as rough guidance, based on a re-
iew of the available radiology literature and personal
xperience: Although there is currently no specific con-
lusion that can be drawn from the radiology literature
n what constitutes an abnormal number of lymph nodes
n the abdomen and pelvis, the consensus of the Inciden-
al Findings Committee II is that a cluster of �3 lymph
odes in a single nodal station or a cluster of �2 lymph
odes in �2 regions (ie, gastrohepatic ligament, retro-
eritoneum, and mesentery) may be considered suspi-
ious. The committee recognizes that a qualitative
ssessment of the number of lymph nodes may supple-
ent the recommendations discussed above.
Although the above criteria may be used to triage

atients with suspicious lymph nodes, the abnormal
ymph nodes often cannot be specifically characterized
ecause they may represent various neoplastic, infec-
ious, inflammatory, autoimmune or idiopathic condi-
ions [25-29]. Nevertheless, the distribution of suspicious
ymph nodes can be used to further direct management. If a
atient has an abnormal number or appearance of lymph
odes, and clinical and laboratory abnormalities suggest
possible lymphoproliferative disorder, an image-guided
iopsy of an accessible, representative lymph node is
ecommended. Although PET may also be considered,
ts relative lack of specificity and higher cost make it a less
fficient alternative.

If a patient has multiple abnormal lymph nodes but
o overt clinical or laboratory abnormalities suggest-

ng a lymphoproliferative disorder, a short-term fol-
ow-up CT or MRI is recommended. Although there
s no consensus in the literature regarding the optimal
hort-term follow-up interval, the committee recom-
ends imaging follow-up in about 3 months, allowing

ime for evaluating treatment response, for example, if
ntibiotics have been given, and for other medical
valuation.

In a patient with an underlying non-neoplastic condi-
ion, the incidental finding of an isolated abnormal
ymph node or nodal group(s) may be considered as most
ikely to be secondary to this condition. In these cases, a
hort-term follow-up CT or MRI is recommended to
eassess the lymph nodes after treatment. For example, in
atients with pancreatitis, after resolution, abnormal upper
bdominal lymph nodes typically normalize. However,
ther conditions, such as inflammatory bowel disease, may
ead to long-standing lymph node enlargement.

For an incidental nodal finding in a patient who has a
ondition that is unlikely to cause adenopathy or has a
eoplasm that is unlikely to metastasize to the regional or
istant lymph nodes, any available relevant prior imaging
nd medical history should be reviewed. There is no
onsensus in the literature regarding the optimal period
o follow enlarged abdominal and pelvic lymph nodes;

owever, if the abnormal lymph node or nodal group(s)
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has been unchanged for a period of one year, the com-
mittee believes that the finding may be considered stable
and benign with no further follow-up imaging or evalu-
ation recommended. However, if a change based on the
previously discussed criteria is detected, further evalua-
tion should be considered with PET or percutaneous,
image-guided biopsy.

If a patient has an abnormal lymph node or nodal
group(s) and no known malignancy, but no prior imag-
ing is available, a short-term follow-up evaluation of the
abnormal lymph node or nodal group may be helpful. If
a patient has a prior history of a malignancy that has a
tendency to metastasize to an area of observed adenopa-
thy, then this cannot be considered an incidental finding
and should be managed as appropriate for that condition.

The finding of regional adenopathy in the presence of
an overt inflammatory process usually does not pose a
diagnostic dilemma. However, it may be difficult to de-
termine the importance of nodal enlargement when
other inflammatory conditions are present, including
primary biliary cirrhosis, sarcoidosis, or mastocystosis
[19,23,24], or other systemic diseases such as rheumatoid
arthritis or systemic lupus erythromatosis [25,26].

Mesenteric lymph node enlargement may be caused
by sclerosing mesenteritis, which is also known by other
names, including mesenteric panniculitis and mesenter-
itis. It is frequently asymptomatic and detected inciden-
tally. However, it may also be associated with vague
symptoms, such as generalized abdominal discomfort. It
is associated with a variable degree of encapsulated infil-
tration of the mesenteric fat and a preserved rim of fat
surrounding the adjacent vessels, the “fat halo sign” [30],
which can be used to help differentiate it from metastatic
adenopathy, lymphoma, and desmoid tumor. Because it
is relatively common, sclerosing mesenteritis may also
coexist with malignant or other etiologies of adenopathy.

In summary, most lymph nodes identified during ab-
dominal-pelvic CT or MRI are normal. Lymph nodes
may be considered suspicious for being abnormal based
on size, morphology, attenuation/signal, enhancement
characteristics, and number. Lymph nodes that do not
meet normal criteria may be caused by numerous neo-
plastic, inflammatory, infectious, and autoimmune con-
ditions. If the etiology or stability of abnormal lymph
nodes cannot be determined during abdominal-pelvic
CT or MRI examination or by correlating to the patient’s
history or prior imaging, a short-term follow-up exami-
nation in about 3 months is recommended versus con-
sideration of fine-needle aspiration or core biopsy, if
warranted by co-morbidities and other clinical and labo-
ratory findings.

TAKE-HOME POINTS

● If there are no suggestions that one or more splenic

masses are metastatic, a primary benign condition
should be considered, including cyst, hemangioma,
hamartoma, and lymphangioma.

● The committee recommends that a short-axis diame-
ter of �1 cm be used to discriminate between normal-
sized and suspiciously enlarged nodes.

● The consensus of the committee is that a cluster of �3
lymph nodes in a single nodal station or a cluster of �2
lymph nodes in �2 regions may be considered
suspicious.

● If a patient has multiple abnormal lymph nodes, but
no overt clinical or laboratory abnormalities suggest-
ing a lymphoproliferative disorder, a short-term fol-
low-up CT or MRI is recommended in about 3
months.

● If an abnormal lymph node or nodal group(s) is un-
changed for a period of 1 year, the committee believes
that the finding may be considered benign with no
further follow-up imaging recommended.
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