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TYXAIQMA-INCIDENTALOMA
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From Wikipedia, the free encyclopedia

Adrena In medical or research imaging, an incidental imaging finding (also called an incidentaloma) is'an unanticipated finding

Brain which is not related to the original diagnostic inquiry. As with other types of incidental medical findings, they may represent a

Thyroid and parathyroid diagnostic, ethical, and philosophical dilemma because their significance is unclear. While some coincidental findings may lead

Pulmonary to beneficial diagnoses, others may lead to overdiagnosis that results in unnecessary testing and treatment, sometimes called

Kidney the "cascade effect".[']

Spinal ) o . , . . ] ) . .
Incidental findings are common in imaging. For instance, around 1 in every 3 cardiac MRIs result in an incidental finding.?!

e Incidence is similar for chest CT scans (~30%).1%]

References

As the use of medical imaging increases, the number of incidental findings also increases, [¢/1ation needed]

o Tuyxaia e€wkapdlakad eupnuata eival oAU cuxva ot CTCA, oL omoleg OAO KL TTEPLOCOTEPO XPNOLUOTIOOUVTAL
WG OTIELKOVLOTIKO €pyaleio

o TO KAeldl ota tuxaia e€wkapdlakd eupripata eival vo TpoodLloploTel N KALWVIKA ONUOCLOL TOUC KOLL N AVAyKN
TIEPALTEPW AELOAOYNONG TIWCE Bl ETILKOLVWVOOUV OL OKTLVOAOYOL TO EUPNUO OE E0AC



Radiology:Cardiothoracic Imaging -

» The prevalence of clinically relevant extracardiac findings was
3.28% (6832 of 208 506) at cardiac CT examinations and

Clinically Relevant Extracardiac Findings at Cardiac Imaging: 1:50% (3421 of 228 462) at cardiac MRI examinations from the

Insights from the European MR /CT Registry multicenter, multinational European Society of Cardiovascular
Radiology MR/CT Registry.

Lukas J. Moser, MD * Matthias Gutberlet, MD, PhD * Rozemarijn Viiegenthart, MD, PhD * Marco Francone, MD, PhD ¢ - s s

Ricardo P J. Budde, MD, PhD » Rodrigo Salgado, MD * Maja Hrabak Paar, MD, PhD * Maja Pirnat, MD * » Clinically relevant extracardiac findings were most common at

Christian Loewe, MD * Konstantin Nikolaou, MD + Michelle C. Williams, MBCHB, PhD * Giuseppe Muscogiuri, MD, PhD * cardiac CT examinations performed for transcatheter aortic valve
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From Diagnostic and Interventional Radiology, University Hospital Zurich, University of Zurich, Raemistrasse 100, CH-8091 Zurich, Switzerland (L.J.M., M.E., HA.); Department of Di- . . . .

agnostic agd lr:lcrvcmiortul R:A:ijology, Hcru.zuum LciprZig Unpivcrsi(a(sklinik. L:ipzi(; Germany (M.G., REG., C. Liicke); Department of Radiology, University Medical Ccf:(c; Groningen, ac MRI €xaminations Pcrformed for myocardltls (IRR! 1'36’ P <

Groningen, the Netherlands (R.V.); Department of Biomedical Sciences, Hi itas University, Pieve Emanuele, Humanitas Research Hospital, Rozzano, Italy (M.E); IRCCS Humanitas 001)

Research Hospital, Milan, Italy (M.E); Department of Radiology and Nuclear Medicine, Erasmus Medical Center, Rotterdam, the Netherlands (R.P].B.); Department of Radiology, Antwerp * *

University Hospital and Antwerp University, Antwerp, Belgium (R.S.); Department of Diagnostic and Interventional Radiology, University Hospital Centre Zagreb, Zagreb, Croatia (M.H.P);

Department of Radiology, University Medical Centre Maribor, Maribor, Slovenia (M.P); Department of Biomedical Imaging and Image-Guided Therapy, Division of Cardiovascular and n Oldel' Patl.ent age was Slgnlﬁcant]y assoclat“l W‘lth hlgher Prcva.'
Interventional Radiology, Medical University of Vienna, Vienna, Austria (C. Loewe); Department of Diagnostic and Interventional Radiology, University Hospital Tiibingen, Tiibingen, Ger- 1 {_‘ d. ﬁ ]. b T_h. di Cr d MRI

many (K.N.); British Heart Foundation Centre for Cardiovascular Science, University of Edinburgh, Edinburgh, United Kingdom (M.C.W.); School of Medicine and Surgery, University of e€nce ot extracardiac nn gs at bo caraiac an €xam-
Milano-Bicocca, Milan, Italy (G.M.); Department of Radiology, IRCCS Istituto Auxologico Italiano, San Luca Hospital, Milan, Italy (G.M.); and Department of Radiological Sciences-Institute H . .

of Radiology, Catholic University of Rome, A. Gemelli University Hospital, Rome, Italy (L.N.). Received April 2, 2024; revision requested May 7; revision received July 12; accepted September 1nations (IRR-! 1 02 P < 00 1)

10. Addrees correspondence t H.A. (emall: hasem.albadbi@use.cf) — ¥ ® §F § ® ¥ B B B N B B P FR B E E B B EBE B B B BE EBE B B N B |

Authors declared no funding for this work. I

Conflicts of interest are listed at the end of this article.

Radiology: Cardiothoracic Imaging 2024; 6(5):¢240117 *® hnps://doi.org/lo.llllry I ; TO dete ine the P al cnce Of dinicauy ml: ant E:xua:atdiac ﬁnding at car dlﬂ. C Cr and MRI examinations ﬁom a multi:mm, mulnm. .nm'l
MR/CT registry and the relationship of prevalence with examination indications and patient characteristics.
Clinically Relevant: I

Fmdlngs _that_ require 1:OIIOWI ia Panentagc, 57years QR, 42—69], 145792 [63 81%] male patients) cnteredmtothcrcglstry twe 2(
up examinations and those analyzed. Clinically relevant extracardiac findings were defined as findings requiring follow-up examinations or influencing clinicz .

. . association of examination indication and patient characteristics, including age, with prevalence of extracardiac findings was evaluated using incidence rate
that necessitate a cha ngel nl ratios (IRRs) derived from multivariable Poisson regression models.

clinical management

MMJ:MMH:: Thlswasa

adings was 3.28% (68 08 506) 2 CT and 1.50% (3421 of 228.462) at cardiac
ations. Extracardia A‘t @m“ ations | u::u.:im' er aortic valve repla ﬁ“,}@‘-RR,207.P<
.001) and structural heart disea (IRR,144;P< 001) compared with CT performed for coronary artery disez (IRR,I reference). Extracardiac findings
were more common atMRIexammauons performed for myomrdxtis(IRR, 1.36; P < .001) and structural hmrtdxsase (IRR, 1.16; P < .001) than for
coronary artery disease. Older patient age was also significantly associated with higher prevalence of extracardiac findings, with an IRR for both CT and
MRI examinations of 1.02 (P < .001).

Conclusion: Data from the multicenter, multinational MR/CT registry indicate that clinically relevant extracardiac findings are present at cardiovascular CT
and MRI examinations, and the prevalence of these findings is associated with examination indication and patient age.

= —————




Table 2: Clinically Relevant Extracardiac Findings at Cardiac CT according to Body Region and Examination
Indication

Extracardiac Finding CAD Structural TAVR Total Relative Frequency (%)
00.00

Pulmonary effusion 573 274 775 1622 30.01

Structural lung disease 195 35 57 287 5.31

Pulmonary embolism 1.04

Hiatus hernia 78 22 13 113 7.41

Ascites 12 11 22 45 2.95

Suspicious bony lesion

Extra-aortal vessel pathology 17 17 48 82 4.93

Thyroid lesion or nodule 15 8 52 75 4.51

Suspicious mediastinal lesion 21 3 14 38 2.28

Moser LJ,et al Clinically Relevant Extracardiac Findings at
Cardiac Imaging: Insights from the European MR/CT Registry.
Radiol Cardiothorac Imaging. 2024 Oct;6(5):e240117.
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The Ten Studies Reporting Extracardiac Findings at Cardiovascular CT with the Largest Included Patient

Populations
Reference Year | M Indications Age Male Study Design Definitions {Mumber of Patients in Group) FPrevalence
[Years] Sex B) oy
MRCT-reqgistry 2024 | 208506 | Varying indications in 66" 58% retrospective registry Clinical significance: determined by study EBS
(data to 11/2023) inpatients analysis members (h = 6832).
Monsignificant: not included in analysis.
Johnson et al (22) 2010 | 6920 Varying indications in S 65% retrospective repors Study did nat include “trivial abnormalities of no 1642 (24)
outpatients glinical impordance”
Kelion et al (23) 2022 | 4340 predominately MA MA retraspective reporis Clinical significance: indicated in report (7 = 687). 687 (16)
suspicion of CAD Monsignificant: indicated in report (not included)
Karius etal (17) 2019 | 3898 Suspicion of CAD—only | 59 49% retraspective reports Relevant: recommendation for follow-up (n = 94). 1117 (29)
negative studies Urgent: recommendation for proampt change in
management (i = 16).
Malignancy (fn = 3).
MNonrelevant (n = 1004)
Williams et al (18) 2018 | 1778 Suspicion of CAD Ti 56% retraspective reports Clinical significance: causing symptoms as 675 (38)
(on prospective cohort) indicated in report “Yes,"” “Probable,” or requiring
follow-up (n = 175).
Monsignificance: unlikely or not cause of
symptoms (i = 500,
Koonce et al (20} 2008 | 1764 varying 58 61% retrospective repors Clinical significance: requiring treatment ar follow- 441 (25)
up (n = 325).
Monsignificance: reguiring no follow-up (n = 116).
Bendix et al (39) 2011 | 1383 Suspicion of CAD 56 46% retrospective unknown Major: requiring clinical or imaging follow-up (n = 393 (28)
103%).
Minor: requiring no follow-up (n = 378%).
Chia et al (40) 2009 | 10861 Variable indications 56 B65% retraspective images Significant findings: requiring clinical or imaging 85 (8)
follow-up (n = 33)
Monsignificant: requiring no follow-up (1 = 52). o
Trenkwalder et al 2018 | 1050 pre-TAVR a0 53% retrospective unknown Clinically relevant: requiring clinical or imaging 99¢ (95)
(41 follow-up or change in management (n = 258).
MNonrelevant, unsuspicious and requiring no follow-
up (n=7T41).
Lazoura et al (28) 2010 | 1044 Variable indications 61 T4% retraspective images Severe: definite importance requiring follow-up or 588 (56)
management (= 174*).
Indeterminate: requiring follow-up ar correlation (R
= 96*).
Mild: no need for follow-up (n = 459%).
Machaalany et al 2009 | 966 Variable indications 58 55% retraspective reports Clinically significant: definite pathologic diagnosis 401 (42)

(42)

(on prospective cohart)

fn=12).




Coronary artery disease

Original research

Clinical and economic impact of extracardiac lesions
on coronary CT angiography

BM)Journals

Heart

Andrew Kelion @ ," Nikant Sabharwal @ ," David Holdsworth," Sam Dawkins,’
Heiko Peschl,” Anny Sykes,’ Yaver Bashir’

Abstract

Objective When reporting coronary CT angiography (CCTA), extracardiac structures are routinely assessed, usually on a wide field-
of-view (FOV) reconstruction. We performed a retrospective observational cross-sectional study to investigate the impact of
incidental extracardiac abnormalities on resource utilisation and treatment, and cost-effectiveness.

Methods All patients undergoing CCTA at a single institution between January 2012 and March 2020 were identified. The indication
for CCTA was chest pain or dyspnoea in =90%. Patients with =1 significant extracardiac findings were selected. Clinical follow-up,

investigations and treatment were documented, and costs were calculated.
I I N DN DN DN D DN D DN DN DN DN DN DN D DD D B D N B B B . I I N .

Results 4340 patients underwent CCTA; 717 extracardiac abnormalities were identified in 687 individuals @ age 62112 years;
I male 336, 49%). The abnormality was already known in 162 (23.624). Lung nodules and cysts were the most common abnormalities
I (296, 43.1%4). Clinical and/or imaginﬁ follaw-uE was Eursued in 292 Eatients (42.5%:). Treatment was reguired bI 14 patients (0.3% I

I of the entire population), including lung resection for adenocarcinoma in six (0.122). All but two abnormalities (both l

I adenocarcinomas) were identifiable on the limited cardiac FOV. The cost of rep{::rting (£20) and fnllnw-uE (E33) of extracardiac
I bnormalities was £53 per patient. The cost per discounted gualitz-adl'usted life year was £23 930, increasing to £46 674 for

reEnrtinE the wide FOV rather than the cardiac FOV alone. I
---------------------‘

nclusions Extracardiac abnormalities are common on CCTA, but identification and follow-up are costly.

l treatment are usually identifiable without review of the wide FOV. The way in which CCTAs are scrutinised for extracardiac
uhnﬂrmalities in a resource-limited healthcare&rstem should be questioned.
I I I DD D D D D S . Il Il I I S S .




SICEREPVEN] Frequency of extracardiac findings on "negative" CT
coronary angiography studies
Abstract

Aim: To evaluate the prevalence and nature of extracardiac findings identified on computed
tomography (CT) coronary angiography (CTCA) in patients with chest pain but without evidence of
coronary artery disease (CAD).

Materials and methods: CTCA studies in patients referred to the hospital between January 2017
to February 2021 with chest pain and a suspected diagnosis of CAD were reviewed retrospectively
for the presencemindings, Consensus review of CTCA studies was performed by
two experienced thoracic radiologists. The presence and severity of extracardiac findings, together
with the likelihood that chest pain might be attributed to these, was recorded. Patient records were
reviewed to ascertain the recording of extracardiac findings on initial CTCA reports and, where

applicable, the nature of the follow-up.

[

I Results: Extracardiac findings (n=210) were present in 110/180 patients @ with a mean of 1.9

I findings per patient. Extracardiac findings were more prevalent in patients aged =85 years

l compared to those <65 years (p<0.001). At least one extracardiac finding with the potential to

I cause chest pain was present in 40 patients (22%): degenerative disc disease (n=23 [13%]) and
hiatus hernia (n=6 [3.3%]) were the most common extracardiac findings. Only 37.6% (79) of all

: retrospectively identified findings had been initially reported and, of these, 12.7% (10) required

further follow-up.

P e Do DS DEE DS NS DS DN NN DS BN DEE DS SN DEE DS BEE BEE BN DEE DS BEE DEE DS BEE BN BEE BEE B B
Conclusion: Extracardiac findings are common in patients with no evidence of CAD on CTCA. The

entire dataset should be evaluated for the presence of extracardiac findings that could explain
chest pain symptoms on wide field of view reconstructions. DOI: 10.1016/j.crad.2023.11.005



Beyond the heart: a pictorial review of
extracardiac findings on cardiac CT

Review | Published: 26 February 2026
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Abstract

Cardiac computed tomography (CT) is a cornerstone imaging modality for the diagnosis
and management of cardiovascular disease, with widespread applications from the
evaluation of chest pain to planning a wide range of minimally invasive procedures. The
field of view obtained during imaging includes the heart and surrounding structures,
including pericardium, thoracic great vessels, mediastinum, lungs, bones, and upper
abdomen. Extracardiac findings have been reported in up to 61% of patients evaluated for
chest pain, highlighting the importance of carefully analyzing and evaluating extracardiac
structures. False positive interpretation leads to additional downstream testing, increasing
health care costs and patient anxiety. Conversely, false negative interpretation, resulting in
missed diagnoses, may pose even greater risk to patients. This review article provides a
structured approach to evaluate for extracardiac findings on cardiac CT. With a rapid
expansion of cardiac CT utilization, endorsed by multiple cardiovascular guidelines, it is
imperative to establish and uphold standardized interpretation protocols for extracardiac

findings that may have important clinical implications for patient care.
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Abstract
Cardiac computed tomography (CT) is a cornerstone imaging modality for the diagnosis and management of cardio-
vascular disease, with widesp i from the ion of chest pain to planning a wide range of minimally

invasive procedures. The field of view obtained during imaging includes the heart and surrounding structures, including
pericardium, thoracic great vessels, mediastinum, lungs, bones, and upper abdomen. Extracardiac findings have been
reported in up to 61% of patients evaluated for chest pain, highlighting lhe lmpar(ance ofcarel‘ully analyzing and evaluat-
ing extracardiae structures. False positive interp i leads to additi testing, ing health care costs
and patient anxiety. Conversely, false negative interp Iting in missed d may pose even greater risk
to patients. This review article provides a structured approach to evaluate for extracardiac findings on cardiac CT. With
a rapid expansion of cardiac CT utilization, endorsed by multiple cardiovascular guidelines, it is imperative to establish
and uphold standardized interpretation protocols for extracardiac findings that may have important clinical implications
for patient care.

Keywords Extracardiac - Cardiac - CT - Coronary - Chest pain

Abbreviations Introduction

CcT Computed tomography

CCTA  Coronary CT angiography Cardiac CT has witnessed rapid growth in recent years.
MRI  Magnetic Resonance Imaging It has become a standard test in the evaluation of patients
HU Hounsfeld units with chest pain since being assigned a Class | A recom-
svC Superior vena cava mendation in the 2021 ACC/AHA chest pain guidelines
e Inferior vena cava [1]. Additionally, cardiovascular CT is the standard tool for
GGO  Ground glass opacities analysis of patients undergoing transcatheter structural car-

diac interventions. These combined forces have led to an
exponential increase in volume of cardiac CTs. This upward
trend is exp d to i as more physiei

the utility of this examination. This gmwlh of cardlac CT
is ied by diverse interp ive models to report
both cardiac and extra-cardiac findings, includi diol
gists, general or subspecialized radiologists, co-read para-
digms, or teleradiology assistance that vary by institution
and region. Independent interpretation by cardiologists or
radiologists is a comm(m appmach in the United States.

04 Matthew S. Lazarus
mlazarus@montefiore.org

Given this d p of diac findings
! Montefiore Health System/Albert Einstein College of requires special attention from readers without a radiology
Medicine, Department of Radiology, Bronx, NY, USA background.

2 Montefiore Health System/Albert Einstein College of
Medicine, Division of Cardiology, Bronx, NY, USA
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Incidental chest findings on coronary CT angiography: a pictorial
essay and management proposal

Erique Pinto *, Diana Penha 12 Bruno Hochhegger 3 Colin Monaghan 2 Edson Marchiori *°, Luis Taborda-

Barata !, Klaus Irion 2

» Author information » Article notes » Copyright and License information

PMCID: PMCS064655 PMID: 35584528

ABSTRACT

Many health systems have been using coronary CT angiography (CCTA) as a first-line
examination for ischaemic heart disease patients in various countries. The rising number
of CCTA examinations has led to a significant increase in the number of reported
incidental extracardiac findings, mainly in the chest. Pulmonary nodules are the most
common incidental findings on CCTA scans, as there is a substantial overlap of risk factors
between the population seeking to exclude ischaemic heart disease and those at risk of
developing lung cancer (i.e., advanced age and smoking habits). However, most
incidental findings are clinically insignificant and actively pursuing them could be cost-
prohibitive and submit the patient to unnecessary and potentially harmful examinations.
Furthermore, there is little consensus regarding when to report or actively exclude these
findings and how to manage them, that is, when to trigger an alert or to immediately
refer the patient to a pulmonologist, a thoracic surgeon or a multidisciplinary team. This
pictorial essay discusses the current literature on this topic and is illustrated with a review
of CCTA scans. We also propose a checklist organised by organ and system,
recommending actions to raise awareness of pulmonologists, thoracic surgeons,
cardiologists and radiologists regarding the most significant and actionable incidental

findings on CCTA scans.
*DOI: 10.36416/1806-3756/e20220015
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Solid pulmonary nodule
< 5 mm or < 80 mm? with no suspicious features (e.g., granulomas, IPLNs)
— Reporting is optional, and no follow-up is required
= 5 mm, previously unknown or with suspicious features
— Report and alert the respiratory team
5-8 mm — Baseline LDCT and provide an LDCT follow-up schedule
5-6 mm: LDCT within one year 6-8 mm: LDCT within three months

= B mm or > 300 mm® — Assess the risk of cancer (Brock model)

< 10% risk of cancer: baseline LCDT and follow-up LDCT within one year

= 10% risk of cancer: referral to lung cancer MDT
Subsolid pulmonary nodule
= 5 mm — Report to and alert the respiratory team
—+ Baseline LDCT and provide a follow-up schedule within three months
Stable after = 3 months: assess the risk of cancer (Brock model)
< 10% risk of cancer: follow-up LDCT within one year
= 10% risk of cancer: referral o lung cancer MDT
Growing or altered morphology — Referral to lung cancer MDT
Pulmonary emboli — Report and urgent referral to the respiratory team
ILAs — Report to and alert the respiratory team

In the presence of respiratory symptoms, physiological abnormalities, gas transfer
abnormalities and extensive CT changes — Referral to the respiratory team/ILD MDT

meeting

In the presence of risk factors for progression — Follow-up may be appropriate even after

exclusion of ILD (the optimal interval for follow-up CT scanning is unknown)
Infection/Conselidation
— Report and referral to the respiratory team if not already under their care

— CT reassessment after therapy

Pneumothorax (rare) — Report and urgent referral to the medical emergency team
Pleural plagques — Report
in lung cancer patients: differentiate pleural plagues from pleural metastases
in asbestos exposure: assess signs suspicious for mesothelioma
Pleural effusion — Report

in cardiac patients it may be related to heart failure: trigger an alert

cdizstinuzg

Pneumomediastinum (rare) — Report and urgent referral to the medical emergency team
Mediastinal nodule or mass — Report
if presenting suspicious features — Referral to the cardiothoracic surgical team
if benign-looking — Suggest annual CT follow-up or MRI characterisation

Aorta and pulmonary vessels — Report abnormalities in the context of the patient’s cardiovascular

disease
Lymphadenopathy — Report

if suspicious features or absence of an explaining disease to justify lymphadenopathy —
Consider providing a follow-up schedule or suggest further characterisaton with PET-CT or
biopsy

Oesophageal hiatus hernia — Report

In the presence of heartburn (confounding symptom) — Referral to gastrointestinal

evaluation

(Ghest wall

Bone
‘Do not touch’ lesions — Report but no follow-up required
Degenerative bony changes — Report (may cause atypical chest pain)
Suspicious bone lesions — Report and trigger an alert

Skin, subcutaneous and muscle lesions — Report new or previously undiagnosed lesions

Breast — Report new or previously undiagnosed lesions and alert breast team



Upper abdome

Liver
Simple hepatic cysts — Reporting is optional, and no follow-up is required
Other focal parenchymal lesions — Report if previously undiagnosed and suggest further
evaluation with triple-phase CT or MRI

Biliary system

Abnormal appearance of the gallbladder wall, biliary obstruction or pneumohilia — Report

and suggest further evaluation
Gallstones — Reporting is optional, and no follow-up is required
Adrenal glands, pancreas, stomach and spleen

Any cystic or solid lesions, or splenomegaly — Report and suggest further evaluation if

previously undiagnosed
Kidneys

Simple or minimally complex renal cysts (Bosniak [ and II) — Reporting is optional, and no

follow-up is required
Complex renal cysts — Report and suggest further evaluation
Solid renal masses — Report and trigger an alert

Peritoneum

Nodules, infiltrative masses, haziness, ascites, peritoneal thickening or implants — Report,

alert and suggest further evaluation

Lymphadenopathy — Report and suggest further evaluation
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PET/CT & BRONCHOSCOPY




LUNG CASES
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83 yo female for CTCA

Breast cancer history
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LUNG CASES

male for CTCA — asbestos exposure



SOFT TISSUE & BONES
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ABDOMEN
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TAVI Cases

92 yo female for TAVI
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88 yo male for TAVI
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TAKE HOME MESSAGES

4

Ta e€wkapdlaka evpripoata otnv CTCA dev elval omavia Kal PEMeL va dtaxwpilovtal Tol KALVLIKA CNLOVTLKA TToU
xpnlouv mepatepw KAWLKN aloAoynon armno tic do not touch lesions

Elvaw o ouyva otnv TAVI- peyaAitepo nedio odpwong
H nAwkia oxetiletal pe vPnAoTEPO MOCOOTO EEWKAPOLAKWY EUPNUATWY

Ertl “apvntikwv” CTCA, n cupmtwpotoloyia propet va anodoBel oe kamoLo e€wkapdLako evpnua X
SladpaypatoknAn

Eypriyopon Twv KAWVLKWYV LOTPWV Kol 0pB1 ETLKOWWVILO LE TOUG AKTIVOAOYOUC
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~ And now, what's next?
{ 4 Call the radiologist »<&: Forget about i

{ c: Refer to specialist »< 0: Ask ChatGPT )
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