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Brain Magnetic Resonance Imaging Scans for Asymptomatic Patients:
Role in Medical Screening
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I n a medical era governed by managed health care andources, screening bias, low prevalence, poor predictive
scientific advances, physicians have increasingly em-value, and limited need and effectiveness of intervention.
phasized disease prevention and early diagnosis. Sugh &urther, early detection programs often have negative con-
strategy both reduces costs, as it is generally much moresequences, and benefit that justifies possible sequelae has
cost-effective to prevent a disease than it is to treat |itsnot been demonstrated.

manifestations, and increases treatment efficacy, as
diseases are more easily cured or ameliorated earlie
their progression. Examples of asymptomatic screen
programs that have reduced morbidity and mortality

ost Access to brain MRI scans is limited for some patients.
indvertisements target metropolitan areas and people with

nghigh socioeconomic status. In contrast to the aforemen-

retioned heart disease and colorectal, breast, prostate, and

colorectal cancer with fecal occult blood analysis, cervigal cervical cancer screening programs, which are generally
cancer with Papanicolaou smears, breast cancer with mamand uniformly implemented throughout the United States,
mography, prostate cancer with digital rectal examinations promoting asymptomatic brain MRI screening creates an
and serum levels of prostate-specific antigen, and coronaryethical dilemma by providing regionalized health care that
artery disease with cholesterol measurements. Whereasounters the social responsibility for medical professionals
these successful programs have created optimism ahouto care for patients equally. Many private insurance compa-
developing other screening protocols, it is important to nies and Medicare also do not cover the expenses incurred

realize that early detection programs can have negal
consequences, and only in circumstances in which st
sequelae are outweighed by benefits should such progr
be implemented.

Vernooij et al reviewed the incidental findings on brair
magnetic resonance imaging (MRI) of 2000 patients. Th
found clinically unremarkable brain infarcts in 7.2%, cerg
bral aneurysms in 1.8%, and benign primary tumors
1.6% of the cohort (Table). Performing brain MRI whe
patients have no symptoms moves policy toward preve
tive medicine and gives patients a large amount of resp
sibility. In response to consumer demand and financ
benefits, many imaging companies have begun to adver
and offer brain MRI scans to the general public. In Ne
York City, brain MRI screening can be performed for les
than $200, regardless of age or medical history, so t
brain lesions can be detected at an earlier stage. Altho
this program appears to have great benefits, closer anal
shows that brain MRI scans should not be recommenc
for screening healthy populations because of unequal
cessibility, disproportionate allocation of health care r

iveby screening tests This restriction not only makes
chscreening services disproportionately available to those of
amBigher socioeconomic status, but also drains financial re-
sources that should be allocated toward proven and life-
saving screening programs.
ey  When analyzing a medical screening program, one must
- be aware of several confounding factors that can affect
in survival, such as lead, length, and overdiagnosis bias. Lead
n bias occurs when screening detects the disease earlier but
2n-does not alter its course. Patients live longer with the
on-disease, and mean survival numbers rise. The increased
al chance that screening programs will preferentially detect
tiseslower, more indolent forms of disease causes length bias,
w which increases survival and cure rates. Overdiagnosis
5 occurs when a “pseudodisease” is discovered that would
hathave remained clinically insignificant throughout the re-
ughmainder of the patient’s life.Overdiagnosis effectively
ysishanges a healthy person into a diseased one, causing
ledoverestimations of the sensitivity, specificity, and positive
acpredictive value of screening tests and the incidence of
e- disease. Overdiagnosis also markedly increases the length
of survival, regardless of whether screening or associated
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treatments are actually effective. However, overdiagnosis
does not reduce disease-specific mortality because treating
people who have pseudodisease does not help those who
have real disease. Consequently, disease-specific mortality
is the most valid end point for evaluating screening effec-
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tiveness. Each of these factors applies to screening pro-
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BRAIN MRI SCANS FOR ASYMPTOMATIC PATIENTS

TABLE. Incidental Findings on 2000 MRI Scans positive results can cause unessary anxiety and further
Finding® No. (%) diagnostic testing.

Tumors Another potential problem with MRI screening adver-
Meningioma 18 (0.9) tised to the public is suboptimal image quality leading to
CitUitm ade?loma i ((%32)) overdiagnosis of “pseudolesions” and increased cost for

estibular schwannoma . - . "
Trigeminal schwannoma 1(<0.1) work-up of these findings. In the stud_y by Vernqou et al,
Intracranial lipoma 2(0.1) MRI scans were performed with a high-resolution 1.5 T
High- or low-grade glioma 1(0.1) scanner (GE Healthcare, Leiderdorp, the Netherlands) with

Vas'\gff:rs};scﬁﬁgs 101 thin slices and a variety of sequences without contrast.
Asymptomatic brain infarct 145 (7.2) Studies performed for the public might not be done on such
Aneurysm _ 35(1.8) specific scanners, and poor-resolution images often require
cavernous angioma 7.4 additional testing at extra cost. Further, incidental findings
Major vessel stenosis 9 (0.5) o g. . . ) ! e
Subdural hematoma 1 (<0.1) can require invasive imaging and procedures with inherent

Other findings risks. For example, stereotactic biopsy and catheter angiog-
Arachnoid cyst 22(L1) raphy have a 0% to 12% and 0.1% to 1.2% risk of major
Dermoid cyst 1(<0.1) p y_ . 3 o ; )

Type | Chiari malformation 18 (0.9) complications, respectivefy

Fibrous dysplasia 1(<0.1) The limited treatment options after incidental brain find-
apjagnoses were based on imaging only, without histologic confirmation. INgS are another reason asymptomatic brain imaging should
Data from reference 1. not be recommended. In the study by Vernooij é2all of

2000 scans revealed intracranial abnormalities, for which
only 2 patients received treatment. Thirty-five patients

grams and must be seriously considered when judging their(1.8%) had intracranial aneurysms; 7 patients (0.4%), cav-
efficacy. ernous angiomas; and no patients, arteriovenous malforma-

Although intracranial diseases often carry a grave prog-tions. No aneurysms were located in the posterior circulation
nosis, they are uncommon. For example, experts concludgwhich is associated with a worse prognosis), and only 3
that cerebral aneurysms and brain tumors are present in onlaneurysms were larger than 7 mm in diameter. At our institu-
1% to 2% and 0.0094% to 0.0104% of the adult population, tion, unruptued aneurysms are treated according to the
respectively:® This conclusion must be compared with the following guidelines: (1) with rare exceptions, all symp-
relatively high frequency of colorectal, breast, prostate, andtomatic aneurysms should be treated; (2) small, incidental
cervical cancer, as well as coronary heart disease. The lovaneurysms less than 5 mm in diameter should be managed
prevalence of brain lesions makes effective early detectionconservatively in virtually all cases; (3) aneurysms greater
difficult even with accurate diagnostic techniques. than 5 mm in diameter ipatients younger than 60 years

Magnetic resonance imaging could excel at detecting should be seriously considered foeatmentand (4) inci-
brain lesions in patients with disease. Studies in healthydental aneurysms larger than@n in dametershould be
participants, however, have shown MRI can be oversensi-treated in nearly all patients younger than 70 yeasymp-
tive and display incidental white-matter foci without under- tomatic cavernous angiomas along with asymptomatic
lying pathology” Consequently, the seriousness of the Chiari malformations and arachnoid cysts, as reported by
finding, including whether it is within the realm of normal Vernooij et al, are rarely treated. Moreover, arteriovenous
variation, must be evaluated. This translates to a depressethalformations are rare, thereby greatly decreasing the posi-
specificity because many indivi@ils without brain tumors  tive predictive value of screening.
require additional follow-up of incidental and nonpatho-  The limited availability and effectiveness of treatment
logic images. Most important, as a result of the low preva- for brain tumors is another reason asymptomatic brain
lence of brain lesions in the general population, the posi-imaging should not be recommended. Even if MRI demon-
tive predictive value of brain MRI screening, which is strates a brain tumor at an early stage of its progression, the
strongly dependent on the proportion of people with the options are limited, both in technique and in final outcome.
disease, will be extremely low, as was demonstrated byThe American Cancer Society states that, in most cases, the
Katzman et 4lin a study of MRI images from 1000 healthy type of tumor and its location determines survival of pa-
asymptomatic persons. “Abnormal” radiographic images tients with brain cancer, not how early the lesion is de-
from 180 patients required additional investigation and diag- tected. In addition, there is no evidence that early diagnosis
nostic procedures to discover the nature of the abnormality.and treatment of brain tumors increases survival.
These procedures confirmed a brain tumor in 2 participants, Although advances in neuroimaging will increase the
gererating a positive predictive value of only 0.011. False- detection of incidental brain abnormalities, future studies
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could demonstrate a possible role of imaging in carefully low rate of clinically relevant findings. Valuable screening
selected asymptomatic patients. Brain imaging could beprograms must either address a highly prevalent disease or
beneficial for assessing patients with risk factors for cere-be applied to high-risk individuals, and must accurately
brovascular disease; recognizing asymptomatic brainuncover a treatable disease.
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