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Calcium Score

Institution: HUP
Patient's Mame: MORGAN PALULINE
Patient ID: 01746251
Patient's DOB: 17 28 1936

Patient’'s Age: 73 Y

T
Patient's Sex: F
Exam Date: 2009F 11 H298 B A E410:23:06
Vessel SCOore Volume 5
Left Coranary Amery 121 181
Left Anterior Descending Arery 345 298
Left Circumiex Artery 105 1_1;28
Right Comonary Artery b0 469
Tota 1172 108%
r

Caleium Threshold: 90 HU

Calcium Score: Risk of Coronary Disease
0: No identifiable plague. Very low risk, generally less than 5%
1-10: Minimal identifiable plague. Low risk,
11-100: Definite plague. Mild risk least minimal or mild risk.

1LO01-400: Definite plaque. Moderate risk.
401 +: Extensive atherosclerotic High likelihood of at least one stenosis.



General Guidelines for Interpretation of Calcium Scores

MDCT | Plaque burden & probability of | Implicati Recommendations
Calciu significant CAD ons for
i CV risk
Score
ﬁj#@“fwa VIR | Ve | BREPER NEHE SRRl 7082 ek
0-10 (E 58] DA SDASFFEELE) | Lowto | &5 {Egny Tomp sk
”"W ﬂiﬂ & Low
A e | R R VR R R SR A
11-100 | ‘PH20%¢7 £ 148 & TRy E . TRy PR v LD 3F R
THIRE
R T e T o R L TR
400 AR A PYET TR E Sl ely High I TRl B AR Al PR i - B SFSETERAR R AR
fElWE' * F HIRE PluEzs |
Calcium Score Presence of Plaque
0 No evidence of plaque
1~10 Minimal evidence of plaque
11~100 Mild evidence of plaque
101~400 Moderate evidence of plaque
> 400 Extensive evidence of plaque
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Transposition of Great Arteries

Vessel Connecting Aorta
and Pulmonary Artery

Opening
Between
Afria

= Aorta

PA = Pulmonary Artery
M oxygen-rich Blood LA = Left Atrium

RA = Right Atrium
I oxygen-poor Blood LV = Left Ventricle

. Mixed Blood RV = Right Ventricle

Vessels Switched
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Location of
magnetic

P ™ e resonance
Aorta | = M N imaging section

ventricle

3D
angiogram, — R\
of heart g™

Right
ventricle (RW)

Left ventricle not
receiving enough blood

Mormal left
= ventricle
=

E:-:am aged .
'left ventricle Sl
from heart -EltTi-E!'le'i .

iR .

13



SEREYSENED

d wh v U bl 0 b W
R

[EELs B DT ]

.-‘-'___

o el 7% . I4

i’ & o P wan 7 sen mam -~ Em

Exemination D

14



Delayed Enhanced imaging& Enhancement Pattern

Ischemic MNaonischemic

A. Subendocardial Intarctl A, Midwall HE

l'}I'"M
‘H. vocarditis

B. Transmural Infarct | B. Epicardial HE
josis, Myocarditis, Anderson-Fabry's
] .Lnnga., disease
- Global Endocardial HE
& rmvlol 3 [emic Sclerosis, Post ¢ ac
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Stress perfusion scan with Adenosine

Stress Time Intensity

Re=t Time Intensity

Contrast-enhanced MR Angriography




b. By * B[R
i EWF‘[EE PYEPE- ( Tetralogy of Fallot )

Postoperative patient with tetralogy
of Fallot with VSD patient, large
RVOT aneurysm,RV dilation, and
trace aortic regurgitation.
RVOT flow measurement:

0 Velocity mapping

0 Perpendicular plane
Regurgitation fraction

0 Forward flow / reverse flow

400
Tiivem | minj
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Evaluation of Late Complications of Pos[—Repazfed 7t e[z"a]ogy of Fallot: Before & After
Pulmonary Valve Replacement

Harold |.Litt2 MD-PhD
ty of Pennsylvania School of Medicine (Philadelphia, USA)

MPLICATIONS REPLACEMEN ]

[T ———r

Understand the importance of imaging follow-up for aduh Indications and Timing of Pulmonary Valve Replacement (PVR)

Tetralogy of Fallot (TOF) patients.

« Natural History: Predictors inchading BV dysfunction, LV dysfsction, QRS durmion
180 malliseconds, syncope, and susiained VT
+ Risks of PVR: The operstive mortality is low; as for valve faibare and re-operstion, 10 seo
the type of villva and patiest age. Young ago o PVE. is higher risk of valve fuliire & carly re-
opran
", * Beocfits of PVR: Elminastion o significess reductson of PR i sssocusted with
symplomatic improvemen, decrease in RV volume.
* Criferia for PVR: [t musat balance hetween the benefits of elimimation of RY volume load
before immeversitle dysfimnction occure and disadvaniages of valve Failie amd need for 1e-
oparatiatt

* Severs PR (= 25%) and bwo or more of the following criterta;
RV end-diastolc vohume index =180 mLim?
RV and-systobc vokame indax =70 mlim
LV end-diastolc volume index <85 mLim®
RV ejection fraction <48%;
RVOT anewrysm.
6. Chrical criteria eweecise (nbolerance, heart fallure, syncope, sustained VT

* Recognize the imaging featunes of kate complications of TOF.

+ Wentify the cses of late complications of surgical TOF cases and
tuming of pulmonary valve replacement (PVR)

* Sea the results of post pulmonary valve replacement

nghl veniricular volume Ll\ﬂ?tlcm e
i Fi cssidial atrinl andios ventricular septal de 8
wentricular (RV) ¢ urysm (Fig -ab), and palmonsry
some of the lesions Fequently encountened in these pationts

R, right vemtricubar (RY
petnaction, VED) paich beakage

w tract patch

Ilm-c :nlm*b. ations with imaging is herwive and effective to be investigational
Fratares o pulmenary valve replscoment | W will sher the smaging feseros of|
before and afler pulmonary valve replacoment

+ Hemodynamically significant lesions sch s modensie-severe TR, residual ASED or V5D,
and severe AR ey Uigeer rofem R I e m—r Y
* D 8o hagher risk of pdverse omies in patlents

T deseribe the enves of late complications of asrgical TOF eaves
= The conditions between pulmonary regargnation and right vesiricular dilatation are
the cmsse K effect. PR b reted o the se o traaselarpatch et RN DT

- ng the palmenary valve mmulu
+ Besidal RVIT obatruction can peris afe isial correstive mungery i b0
| typertrophied muscle in the subvalvlar region. anmbar hypoplasia, pulmonary valve
stenosis or branch pulmonary antery stenosis.
* The decision regarding the timing of PVR i kased on a condsination of both clinical a
well s imvesti gational feabares.

estiomm of TOF (before FVRL

T deeronstrate the g Festures of lee o

* severe pulmonary regergitation (FR) Befere FVR Condition (Fig -m-g)
* right vesiricular (RV) &k
& weetricule el 2 (RVOT) ob

\\n,mn beakage

+ Male-3 o, exercise ntolerance RV sl 397 wul { 183 bt 106 x 35
* RV dysfunction : EP% dropping { 51 dropping ( 209 il 12
+ Pulkmary regirgtation (PR} increased { 26% 3 3% )

T demanstrate the imaging festures of after VK of TOF cases

Alter PVE Follow

e

Surgical Treatment
TOHF is trested wargicully, A temporary operation muay be dome m first if the
balry is emall. Complete repalr comes laler. Somatimes, the first operation is o

* Male-3 sproved RV siz: 53 162 iy

* RV improved : E% inverse drogging { $2% 3 47 V anchanged ( 126ml 3 128md )

"
+ Mo PR afler plmonary valve replacement ( 15% -)m..
camplete intracardiae repar L
Temporary Operation
I sl and veey blue infants, shunt surgery may be done firs 10 provide . + Pulmonary
adequate blood fhow to the hungs. This lets the babry grow big encugh to have n RY Ditation ==, 1t RV Compliance g o
I';:I |:||:n| The t;ul;ulllull I:: een the uo:x n::i the pulmomary artery. The TOF 4 Pulmanary -
shust is removed when s comphete repair is dane later G ons g Valy ter Tetralo
¥ pi | npair: ' Regurgitation \ LT m\:‘:hllt:l‘l oo a:d1;|:|u|!o:ll‘ul:|x:|:1\llk:lmil‘x«;m::\‘l\lﬂ mln;nm of Fallet
Coanplete Repeis =i R S PA Dilation PA Pulse i i T Cor e B el Cod 3 o 2 w
Complete repair teds 1 be done early In ife. Once i was more commeon 1o & & | {1 Capacitance) ¢ Pressure/valume | itk el s samtebpinddiniaysosmn ot
\Emperar atlom firet amd & comglets repar bater in childbood, Including VED 5. LG Marphy, B, Gersh and 0.0, Mair et al,, Long-term ostcome in patients undergoing mirgical
with & patch, epeniag of the RVOT by removing some thickesed mmscle below repair of tetrakegy of Faflot, N Engl J Mead X29 (1993). . 893599
the pulmonary valve, repalring remeving the pulmonary vabve & enbarging the ' ollert, T, Feschlein and 5. Bouterwek et al., Long-beren survival is patients with regaie of
peripheral pulmonary arteries thie g0 (o both langs. Sometimes @ stent {condut) oy oF Fallot: 36-year follow-p of 490 servivors of the [irw year after surgscal repair, J Am
is placed between KV amd PA. This is sometimes called a Rastelli repair Coll Claradiol 30 (1997}, . 13741383
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Lack of Relationship Between RV volume, Degree of PR and L'V function in Repaired
Tetralogy of Fallot

RN IS

Lack of Relationship Between RV Volume, Degree of PR and LV
Function in Repaired Tetralogy of Fallot

b L. Liee, 3

Tsun-Hou Chang , MD." ; H
n

INTRODUCTION

* Terralogy o Fallot (TUF)
- Venmmieular septal defece (V510
= Right venerscrilar (V) curdlon tract obarucnen (RVOT)
- Chernding sorts ventricular sepran
= BV Digperoophey (RVH)
* Complete surgical repair in eathy childhood
= VSD closure of the VSD
= Reliet of the RVOT obusrmction
* Parch, conduir
* Abnormsalities after surgery
= Residual or recurmens VSD,
= Resubual or pecurmens EVOT obstnaction
= Pubinonic Regungitatson (PE) and EV dpfusction
* Role of carchiac MR in tollow-up:
= Anatownic evaluation
= Parameter measuerment, including nglt & let
vemtmcubar end ol volanie (EDV), rla & Ieft el
wpealic vedume (ESVY, nagha & bele efjec o fracmon™
CEF)L au PR traction (%)
- Newd fox peoperative surgreal reconmmuctson of the RV
wurllow et (RVOT)
* Many previous stucies foous on this related topics,
and show contlicting vesubts as following:
= Posiime
R, Andes Nirrn, 1 <L Wadisbogy 15900 3011 135 140
STl A ar L )i Call Cadind 1002 405 1044 2042,

*Edidin WY, Cheeng. ot <& A | Cunlial 509,104 1 164
(s

~Negarme
R Andrs Niesen, = ol Heurt 199082 601 00,
*Michsed A Gatsoulis, = o1 Aun | Cardiol 5008 1350
1357,

PURPOSE

Toevalaate the relitionslip between night ventricular
volume, degree of pulmonic regurgitation (PR and
left ventriculsr fanction (LV EF%)

METHODS

msecutive MR examinations petfornied .
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Assistant Professor of Radiology
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Guo-Shu Huang

Chairman, Department of Radiology
Tri-Service General Hospital

No. 325, Section 2, Cheng-Kung Road
Taipei 114, Taiwan ROC

26 March 2010

Dear Dr. Huang,

This letter concerns the research fellowship undertaken by Dr. Tsun-Hou Chang in the
Cardiovascular Imaging section of the Department of Radiology at the University of Pennsylvania
School of Medicine from March 2009 through February 2010.

During that time, Dr. Chang participated in many research projects including investigations of
Tetralogy of Fallot, a study correlating left atrial appendage filling defects seen at cardiac CT with
echocardiography findings, and the use of dual energy CT for quantitative measurement of bone
mineral density without need for an external phantom. This research was presented at meetings of
the North American Society for Cardiovascular Imaging, Society for Cardiovascular Magnetic
Resonance, European Congress of Radiology, and Radiological Society of North America. Dr.
Chang worked diligently on all of his projects, and showed considerable initiative in developing
hypotheses, gathering and analyzing data.

Dr. Chang'’s study “Lack of relationship between right ventricular volume, degree of pulmonic
regurgitation and left ventricular function in repaired Tetralogy of Fallot”, presented at SCMR, was
very well received and was the subject of considerable discussion. The study is the largest yet
undertaken of this important topic, and will soon be submitted for publication.

Please feel free to contact me should you require further information.

Respectfully,

Harold Litt MD-PhD

University of Pennsylvania School of Medicine

1 Silverstein | 3400 Spruce Street | Philadelphia, PA 19104-4283 | 215.662.3043 | Fax:215662.7868 | harold.litt@uphs.upenn.edu



