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ROLE OF CARDIAC MRI INACQUIRED
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(" Abstract : Even though Magnetic Resonance Imaging (MRI) has been in the forefront of imaging for the past two decades; it has only\
recently been perfected to a point where it can effectively capture the image of a beating heart. This has been possible with the recent
development of high speed and high strength magnets, which are capable of providing detailed images of the heart. Cardiac MRI
provides an accurate, safe, fast and non-invasive means of evaluation of the heart in congenital aswell as acquired diseases; it can assess
pericardial, myocardia and endocardial lesions and at the same time offer information about the functional status of the heart. Cardiac
MRI was performed in 32 patients of age group ranging from 25 to 78 yrs. The procedure was carried out on a 1.5 Tesla (Siemens
Magnetom Symphony) MR system using available protocols for cardiac imaging at a tertiary care centre. The study provided a new
approach to theanalysis of acquired diseases of the heart. Pericardial disease, damaged myocardium asaresult of ischaemic heart disease
and cardiomyopathies could be easily identified using thisimaging modality. Therapeutic planning whether surgical or medical wasto a
great extent aided by the anatomic and functional information available from these images.

Conclusion: Cardiac MRI is arapid, non-invasive and accurate technique for the diagnosis, pre-operative evaluation as well as post—
operativeassessment of alarge number of cardiac diseases. Cardiac MRI hascometo stay and with continued improvement in technology
it will soon become an integral part of imaging studies of the heart.
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INTRODUCTION

Magnetic Resonance Imaging (MRI) is becoming the gold standard
for non-invasive assessment of cardiac morphology and function.
High contrast between moving blood and myocardium, increased
spatial resolution and lack of ionizing radiation makeit an outstanding
modality for assessment of myocardial anatomy and function.
Complex congenital cardiac anomalies can be evaluated and
morphological details of various chambers, septum, defects and
anomal ous connectionsare depicted accurately. Cardiac MR imaging
has further utility in follow up of patients after corrective surgery.
Assessment of cardiac function is another field where MRI scores
over other availableimaging modalities; quantification of ventricular
volumes, g ection fractionsand assessment of ventricular wall motion
for dyskinesiaared| possibleusingwall motion cineimages'. Cardiac
MRI scores over conventional non-invasive imaging modalities in
evaluation of cardiomyopathies also. It accurately assesses the
myocardium, septal thicknessand chamber volume during systoleas
well asindiastol€?. Perhapsthe greatest advancement in cardiac MRI
isits ability to evaluate myocardia viability following myocardial
infarction aswell to assessthe effects of revascularization procedure
on myocardial function. MRI is superior to echocardiography in
evaluating varioustypes of cardiac tumourswith reasonable level of
accuracy and it hasaparticular advantage of differentiating thrombus
from tumor3. Pericardial disease has been evaluated using
echocardiography ever since this modality has been available to
clinicians, however its evaluation with echocardiography is limited
if no effusion exists or if the effusion iscomplex. MRI does not have
these limitations; instead it has high sensitivity in the diagnosis of
pericardial effusion, thickening and most importantly constrictive
pericarditis .

Thisarticle presentsour experiencewith state-of - the- art applications
of cardiac MRI in avariety of diseases of the heart and also reviews
the current statusand future prospects of thisrelatively new modality
of imaging.
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MATERIAL AND METHODS

Patient population

A total of 32 patients (20 males and 12 females) with age ranging
from 25 to 78 yrswereincluded in this study, which was undertaken
from July 2004 to June 2005 at the MRI centre of a tertiary care
centre. Thevariousindicationsfor cardiac MRI included pericardial
disease (10 cases); cardionyopathy (9 cases) mycardia viability
studies(8 cases); evacuation of asshythmises (5cases).

Patient preparation

A detailed history was elicited from each patient including principal
symptoms and signs, echocardiographic and cardiac catheterization
dataand operative status. M R-compatibl e el ectrocardiographic leads
were placed on the anterior chest wall before imaging and attached
to the MR imaging unit to provide electrocardiographic gating. The
patient was positioned head- first in supine position with anintegrated
body array coil attached to the chest and MR imaging performed
using breath holding as well as non- breath holding techniques.
Detailed instructions regarding breath holding was given to the
patients prior to commencement of the MR examination.

Cardiac MRI protocol

MR imaging was performed using 1.5 Tedla Siemens Magnetom
Symphony MR equipment using standard protocolsfor MR imaging.
To evaluatemyocardid viability post contrast studieswere performed
using Gadolinium diethylene-triamine-pentaacetic acid (Gd-DTPA)
in the dose of 0.2mmol/kg body weight administered intravenously.
Initial image acquisition was done immediately after giving the
contrast agent and subsequently delayed images were acquired after
12 and 16 minutes.

RESULTS

Data collection and image analysis

Cardiac MRI was performed in 32 patients and the MR images were
reviewed by a panel of two radiologists both trained in MRI. The
images obtained were evaluated for anatomica details, functional
information about flow acrossvalves and defectswere assessed. Cine
acquisitions provided information in real time regarding myocardial
wall thickness and wall motion. The various abnormalities detected
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on cardiac MRI in these patients are summarized in Table 1.
Table 1. Various abnormalities detected on cardiac MRl (N=32)
Abnormalities Number of cases

Pericardial Disease
Pericardia effusion
Pericardid thickening
Constrictive pericarditis
Normal study
Cardiomyopathy
Hypertrophic cardiomyopathy
Dilated cardiomyopathy
Normal study
Myocardial viability studies
Viable myocardium 3
Irreversible myocardial damage 5
Evaluation of arrhythmias
Dysrhythmogenic Rt ventricular Dysplasia
Normal study
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DISCUSSION

Theconcept of usng MRI asamoddity toimagetheheart wasconsidered
ahugechalengetill afew yearsago; however withtherecent devel opment
of modern technology and better software this has been overcome and
the current sate of the art MR machines dlow us to image the beating
heart non-invasively.

Apart from eva uation of congenital heart disease there are anumber of
acquired conditions of the heart, which can be accurately assessed using
MRI. The pericardium, which has been traditionally, imaged using
echocardiography; has now been increasingly imaged using MRI. The
viscerd pericardium, which conssts of asingle layer of cdlsand isnot
imagedonMRI innormd subjects theparietd pericardium, whichcongsts
of fibroustissue showslow signa onboth T1 and T2, weighted images’.
In norma patients the pericardium measures 2mm in thickness and is
better visudized in systole, due to an increased pericardia space during
cardiac gection. On MRI thickened pericardium appears as awidened
pericardid line of low signal on both T1 and T2 weighted images. On
cineimagesathickened pericardium hasaconstant width through out the
cardiac cycle, whereasthe pericardiumin pericardid effusonhascydica
changes in width. Pericardid effusions complicated by adhesions or
loculations are dearly shown on MRI; transudative effusion gppears as
low signd intendity on spin echo images and can be differentiated from
an exuddtive or hemorrhagic effusion that has high signd intengity®. In
addition, cineimagescan depict diastolic coll gpseof thechambers, which
indicates tamponade. MRI has high sensitivity in the diagnosis of
congtrictive pericarditis; the presence of pericardia thickening in
congtrictive pericarditisdifferentiatesit from restrictive cardiomyopathy.
In such patients proper diagnosis is vital because athough their
presentationscan besimilar, their treetmentsdiffer markedly. Condtrictive
pericarditis requires pericardiectomy; restrictive cardiomyopathy
necessitates medica management. In the present study there were four
patientswho had pericardia effusion,3 had pericardia thickening (Fig 1)
and 1 patient had congrictivepericarditis Indl thesepatientsMRI proved
tobeextremdy useful inestablishing thediagnossand heping thedlinician
iningtituting definitive therapy without wasting valuabletime.

The cardiomyaopathies, which represent muscular disorders of the heart;
aresubdivided into hypertrophic, dilated and restrictive types, each with
uniquepathologica and physiological characteristics. MRI hasbeenused
asaninvestigativetool that aidsinthe understanding the anatomy aswell
asthephysiologica changesassociated with thisdisorder. In hypertrophic
cardiomyopathy MRI identifies the site and extent of hypertrophy.
Additiond findings that can be demonstrated include increased end-
diastolic and decreased systolic thickening of the septal wall and systalic
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Figure 1. Pericardial thickening.
T2 weighted left ventricular outlet view (LVOT) showing pericardial thickening
on theleft side with significant pericardial effusion.

anterior motion of the mitra valve'. In the present study 3 patients had
MR evidence of hypertrophic Cardiomyopathy intheform of apicd and
septa hypertrophy with increased end-diastolic and decreased systalic
thickening of the septal wall. Dilated cardiomyopathy, which is the
common end point of avariety of factors like dcohal, toxins, ischemia
and viral disease leading to morphologica changes of agrosdy dilated
heart. Pathologicdly, thereisunderlying myocardid fibrog's, accounting
for the reduced contractility despite the increased muscle mass. MR
imaging revedls a dilated heart with reduced gection fractions. In the
present study there were 3 patients who where detected to he having
dilated cardiomyopathy (Fig 2). Restrictivecardiomyopathy isuncommon
and results from infiltrative conditions leeding to myocardia iffness
andregtriction. Clinicaly, thisdisorder may haveapresentationsimilar to
thet of congtrictive pericarditisand based on hemodynamic sudiesit may
be difficult to differentiate constrictive pericarditis from redtrictive
cardiomyopathy. MRI canhel psolvethisproblem by identifyingincreased
pericardid thickness, which is seen in condtrictive pericarditis, thus
differentiating it from restrictive cardiomyopathy?.

Cardiac MRI has been used increassingly in the evauation of ischaemic
heart disease; perhaps the grestest advancement of cardiac MRl is its
ability toevaluatemyocardid viahility followinginfarction. Interpretation
of myocardid viahility isbased on resultsfrom two different techniques;
wall-mation using cine acquisitions and contrast enhancement imaging.
Wall-motion cineimagesidentify myocardid wall thinning and abnorma
wall contractionwhereasthe presenceof delayed myocardia enhancement
after administration of gadolinium-based contrast agents accurately
delinestes irreversibly damaged myocardium and hence predicts areas
that will not recover functiondly even after revascularization®.  In the

Figure2.Dilated Cardiomyopathy
T2 weighted four-chambered view
of a diastolic frame from cine
acquisition showing dilated left
ventricle with thinning of the
myocardial wall.
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imaging with a view to image the coronary arteries, which have been
known to be one of the mogt difficult arterid circulationsto image. The
chdlengesfor MRI inimaging coronary arteriesarether inherent complex
geometry and tortuosity, their small caliber and their continual
displacement by respiratory and cardiac motion. With improvement in
technology and continued research into the various techniques of 2 and
3-dimensond MRimaging, itwill soonbepossbletoimagethecoronary
circulaionusing MRI. Since 20-40% of al diagnostic catheter coronary
angiogramsreved no clinicaly sgnificant stenod's, the devel opment of
an accurate and non-invasive technique to image the coronaries using
MRI would represent asgnificantimprovement inmanagement of patients
with suspected coronary artery disease.

In concluson it isreterated that cardiac MRI has dready emerged asa
useful techniqueintheeva uation of congenital and acquired heart disesses.
It hesaspecificroleinmyocardid viahility sudiesandisbeingincreasingly
usadasa“ one-sop” comprehensiveimagingmodality inthemorphologic
and functiona evauation of the heart. With the continuing shift towards
non-invasive diagnogtic proceduresthe gpplications of cardiac MRI will
continue to expand and with the ongoing advancements in equipment
and scanning techniquesitisnot far when MRI will betheleadingimaging
moddity for dl typesof cardiovascular diseesesandin particular ischaemic

Figure 3. Non-viable myocardium
Delayed post contrast short axis MR image showing transmural enhancement

of theanterior wall of the left ventricle consi stent with non-viable myocardium. heert disease.
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CORRIGENDUM

Corrected versionsof few spelling mistakes in the abstract of the article: Human Campylobacteriosis - an underdiagnosed
etiology of Bacterial Diarrheain India (April-June 2007 Issue) Vol. 20, No. 2 Page 147 are as under:

Dearrioea to be spelled as Diarrhoea
Immunocomprimised to be spelled as immunocompromised
Hort to be spelled as Host
Culture to be read as Cultura
Inconvenience caused is highly regretted.
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