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Abstract

Background: Pulmonary regurgitation (PR) is a common
complication following tetralogy of Fallot (TOF) surgical re-
pair. It may lead to right ventricular dilatation and deterioration
of right ventricular function. The degree of PR impacts the pul-
monary valve replacement (PVR) decision.

As echocardiography remains the primary investigation for
the assessment of PR, cardiac magnetic resonance (CMR) has
been established as the investigation of choice for the accurate
guantitative assessment of the degree of PR.

Aim of Study: This study aimed to comprehensively assess
the role of CMR in the evaluation and grading of PR. It also
aimed to assess the role of CMR in the evaluation of the RV
size and function which are affected as a consequence of PR.

Material and Methods: This prospective study included 36
operated TOF patients. They were evaluated for degree of PR,
RV volumes, and function by CMR &fter performing echocar-
diography.

Results: In this prospective study, regurgitant volume and
fraction were calculated for all cases via phase-contrast MRI.
PR was assessed for all cases with 2-dimensional (2D) echo-
cardiography apart from one case that could not be assessed.
CMR was able to accurately assess and grade PR. A statisti-
cally significant difference (p-value=0.009) was observed when
comparing the results of both modalities for moderate PR. No
stetistically significant difference could be observed between
both modalities regarding mild (p-value=0.11) and severe PR
(p-value=0.381) categories. 11 cases had impaired RV function,
8 of which had severe PR.

Conclusions: Both cardiac magnetic resonance and echo-
cardiography are able to accurately assess and grade pulmonary
regurge following tetralogy of Fallot surgical repair. There was
a statistically significant difference between CMR and echo-
cardiography regarding the moderate category of pulmonary
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regurge. There was a positive correlation between the severity
of PR and impairment of RV function.
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Introduction

TETRALOGY of Fallot isacomplex congenital
cardiac pathology characterized by four main com-
ponents. Stenosis of the right ventricular outflow
tract (RVOT), hypertrophy of the RV, overriding of
the aorta, and ventricular septal defect [1].

Pulmonary regurge following TOF repair is
common with over 80% of the cases having mod-
erate to severe regurge. PR is caused by the use of
atrans-annular patch during RVOT reconstruction
and exaggerated infundibulectomy involving the
pulmonary valve annulus. Long-term follow-up has

List of Abbreviations:

CMR : Cardiac magnetic resonance.
PR : Pulmonary regurge.

TOF  : Tetralogy of Falot.

PVR  : Pulmonary valve replacement.
RV : Right ventricle.

2D : 2-dimensional.

RVOT : Right ventricular outflow tract.
SSFP : Steady state free precession.
SD : Standard deviation.

EDV : End-diastolic volume.

EDVI : End-diastolic volume index.

MPA  :Main pulmonary artery.

RPA  : Right pulmonary artery.

LPA  :Left pumonary artery.

MHZ  : Megahertz.

DICOM : Digital imaging and communication in medicine.
EF : Ejection fraction.

TAPSE : Tricuspid annular plane systolic plane excursion.
EDD : End-diastolic dimensions.

TR : Time of repetition.

TE : Time of echo.

FOV  :Field of view.

4CH  : Four chamber.
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shown that PR can lead to significant disability in
the form of progressive right ventricular dilatation,
deterioration of RV function, and arrhythmia. When
the grade of PR is questionable, CMR is the ref-
erence technique for accurate quantification of the
regurgitant fraction via phase contrast imaging [2] .

Chronic PR can result in right ventricular dila-
tation [3]. Pulmonary valve replacement (PVR) may
be necessary to prevent or resolve this complication
[34] .

Right ventricular dysfunction may occur as a se-
rious complication of long-term PR in patients with
complete repair of TOF with high morbidity and
mortality rates [5].

Cardiac magnetic resonance is most convenient
for follow-up of casesfollowing TOF repair asit is
not associated with exposure to ionizing radiation
and is non-invasive. It provides valuable quantita-
tive data regarding the biventricular size and func-
tion. It also gives information about blood flow
measurements, myocardial viability, and cardiovas-
cular anatomy [e].

Traditional “black-blood” techniques, such as
turbo or fast spin sequences alow the assessment of
the anatomy of the heart with a high degree of spa-
tial resolution. “Bright-blood” techniques, such as
cine steady-state free precession (SSFP) or gradient
echo pulse sequences can delineate flow jetsin val-
vular regurgitation. “Bright-blood” techniques are
used for volumetric analysis to measure right and
left ventricular volumes, g ection fractions, and my-
ocardial mass with high efficiency [7,g].

Aim of the work:

This study targeted assessment of the role of
CMR in the evaluation and grading of PR which oc-
curs after TOF surgical repair. It also aimed to eval-
uate the role of CMR in the assessment of the RV
dilatation and deterioration of ventricular function
which are consequences of PR in comparison to 2D
echocardiography.

Material and Methods

Sudy population:

This prospective study included 36 patients. The
range of ages was from 2 yearsto 18 years. (Mean
age + SD = 8.7+4.52). 19 patients (52.8%) were
males, and 17 patients (47.2%) were females. It was
conducted at MRI units of our radiology department
over aperiod from March 2021 to March 2022. Al
patients were referred from paediatric cardiol ogy
department outpatient clinics for routine follow-up
after surgical correction of TOF. This study was ap-
proved by the Ingtitutional research board and in-
formed consent was obtained from the guardians of
al patients.

Methods:

All patients in the study were subjected to the
following:

« 2D transthoracic echocardiography.

 Cardiac MRI of the heart and proximal great ves-
sels.

Two-dimensional transthoracic echocardiography:

Echocardiography was done using standard pae-
diatric views with colour, pulse wave, and continu-
ous wave Doppler by phase array probe (3 MHZ) on
TOSHIBA Xario and GE Healthcare US unit. The
following views were done:
 Sub-xiphoid (short and long-axis) views to assess

the cardiac situs and both RV, LV function, IVC,
atrial, and ventricular septae.

e Apical two-chamber view to assess wall motion
abnormalities.

* Parasternal (short and long-axis) views to assess
PR aswell as RVOT size and regional wall mo-
tion.

The RV function was assessed according to tri-
cuspid annular plane systolic excursion (TAPSE)
while RV size was assessed according to dimen-
sions in end-diastole (EDD).

Cardiac MRI of the heart and proximal great
vessels:

M agnetic resonance imaging was performed
within two weeks-one month from echocardiog-
raphy. The examination was carried out on cardi-
ac MRI (Ingenia1.5T; A Philips) superconducting
magnet in all cases. Infants and young children
were sedated while older children who could follow
instructions were not sedated. All data acquisition
was retrospective ECG gated. |mages were stored
in digital imaging and communication in medicine
(DICOM) format for processing.

The DICOM images were transmitted to the
workstation (extended MR workspace 2.6.3.5,
Philips medical systems Nederland B.V.) supplied
by the vendor.

Image acquisition and imaging parameters:

« Localizers and interactive images through the tho-
rax: TR (Time of repetition)=2.8, TE (Time of
echo)=1.4, FOV (Field of view)=450 x 450 x 45.

» Morphol ogic examination with balanced SSFP ac-

cording to heart rate by axial images through the
thorax: TR=2.7, TE=1.36, FOV=170 x 170 x 119.

» Dynamic evaluation in 2 planes the first one de-
termined by the axial morphologic view and the
second should be perpendicular to the first to eval-
uate pulmonary arteries and RVOT.

¢ Four chamber (4-CH) SSFP cine to cover the
whole heart: TR=2.3, TE=1.15, FOV=180 x 180
X 72.
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* RVOT SSFP cine: TR=2.94, TE=1.47, FOV=180
X 180 x 24.

« Axial SSFP cine covering the whole heart and
proximal parts of great vessels: TR=2.7, TE=1.36,
FOV=170x 170 x 119.

« Coronal SSFP covering the whole heart and prox-
imal great vessels: TR=2.6, TE=1.3, FOV=180 x
180 x 84.

« Short axis SSFP cine to cover the whole | eft ven-
tricle: TR=2.18, TE=1.09, FOV=180 x 180 x 88.

* Phase contrast (Q-flow) for pulmonary artery and
ascending aorta: TR=4.71, TE=2.98, FOV=300 x
248.

« All sequences were retrospective ECG gated.

» Each sequence scanning time was about 25-40
seconds, and the whole examination time was
about 20-40 minutes for justification planimetry.

Phase-contrast cine:

Phase-contrast cine includes two types of imag-
es (Fig. 1): Magnitude and phase images, both are
acquired using a bipolar gradient. In phase images,
stationary tissue appears as an intermediate signal
while flowing bloodstream appears as awhite or
black signal according to the direction of flow. The
magnitude of velocity should be adjusted accord-
ing to the maximum velocity. Otherwise, the phase
contrast would be subjected to aliasing artifacts.
The phase-contrast technique can also be applied to
measure velocity in three dimensions. The magni-
tude images are similar to conventiona white-blood
gradient echo images and are used for the anatomic
delineation of structures [9].

The Undesirable phase shifts generated by other
factors as magnetic field in homogeneities are sup-
pressed by the application of two velocity-encoded
gradients and the subtraction of their signals [10].

Image analysis:

Cardiac magnetic resonance enabled us to eval-
uate the morphology of the heart and proximal great
vessels through SSFP (4 chamber, axial, RVOT and
SA sequences).

RV volume and function assessment was per-
formed with multi-slice SSFP cineimaging. A paral-
lel stack of serial images (axial) was acquired from
the cardiac base to apex in the axial view images
during end systole and end diastole for each slice
position. End-diastolic and end-systolic volumes
were calculated by summing all dlices, followed by
calculation of stroke volume and gjection fraction.

Flow volumes through the MPA, RPA and LPA
were calculated using velocity phase maps. The re-
gion of interest (ROI) was traced around the vessel
lumen (MPA, RPA and LPA) to determine the area
of the vessel frame by frame. Then forward flow,
regurgitant volume and fraction were cal cul ated.
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Satistical analysis:

« The description of datawas done in the form of
mean and standard deviation (SD). The analysis
of datawas done to test the statistically significant
difference. The p-value was considered signifi-
cant if <or = 0.05 at a confidence interval of 95%.

« Qualitative data were described using numbers
and percentages. Quantitative data were described
in terms of median (minimum and maximum)
and mean, and standard deviation for parametric
data. The significance of the obtained results was
judged at the (0.05) level.

* Qualitative data: Chi-Square test for comparison
of 2 or more groups.

Results

This prospective study included 36 patients. The
range of ages was from 2 yearsto 18 years. (Mean
age = SD=8.7+4.52). 19 patients (52.8%) were
males.

Pulmonary regurge:

Regurgitant volume and fraction through the
pulmonary artery were calculated for al casesviaQ
flow images. Pulmonary regurge was graded as mild
(<20%), moderate (20-40%), and severe (>40%)
111]. Four cases (11%) had mild PR. Twelve cases
(3.3%) had moderate PR. Twenty cases (55.5%) had
severe PR as shown in (Table 1) and (Fig. 2).

Pulmonary regurgewas assessed for all cas-
eswith 2D echocardiography via color and wave
doppler study apart from one case that could not
be assessed. Comparing both modalities revealed a
statistically significant difference (p-value=0.009)
in results regarding the moderate PR group while
no statistically significant difference regarding the
mild (p-value=0.11) and severe PR group (p-value=
0.381) asshown in (Table 1) and Fig. 3).

Right ventricular size and function:

The RV size was assessed for all cases based on
the EDVI (EDV divided by the body surface area).
The RV size was designated as dilated or not dilat-
ed by cardiac MRI according to the Z-score [12]. 34
cases (94%) had dilated RV while 2 cases (5.5%)
had average RV size. The RV volume and function
by CMR were listed in Table (2).

Theresults of RV size whether dilated or not
were compared with 2D echocardiographic exam-
ination according to the RV Dd (Dimensionsin
diastole). Comparing both modalities revealed no
significant difference (p-value=0.375) in determin-
ing whether the RV was dilated or not as shown in
(Table 3).

Right ventricular function was evaluated for all
cases by cardiac MRI based on the calculation of
gection fraction. The RV function was designated
asimpaired or preserved according to the gection
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fraction (EF) in terms of Z-score and patient’ s body
surface area. 25 cases (69.4%) had preserved func-
tion while 11 cases (30.6%) had an impaired func-
tionas shown in (Table 3). Among those 11 cases, 8
of them had severe PR, two of them had moderate
PR and only one had mild PR, suggesting strong
correlation between severe PR and impaired RV
function. The RV functionwas assessed in all cas-
es by 2D echocardiography based on TAPSE. By
echocardiography, 33 cases (92%) had preserved
RV function while 3 cases (8%) had impaired RV
function as shown in Table (3).

Comparing both modalities revealed statistically
significant difference (p-value=0.02) in determining
whether the RV function was impaired or preserved
asshown in Table (3) and (Fig. 4).

Table (1): Comparison between cardiac MRI and echo regard-
ing PR among studied cases.

Table (3): RV size and function by echocardiography and MRI.

MRI Echot Test of significance

oD
PR n=36(%)  n=35(%) Statistically
significant
Mild 4(111)  9(25.7) p=0.11
Moderate  12(333) 3(8.6) p=0.009*
Severe 20(55.6) 23(65.7) p=0.381

# One case Could not be assessed - Type of test used: Marginal Homo-
geneity Test.

Table (2): RV descriptive data of RV by CMR.

RV descriptive data

n=36%
RV EDVI:
Mean £ SD 165+64
Median (min-max) 149.5 (79-466)
RV size:
Normal 2 55
Dilated 34 95.5
RV EDV:
Mean £ SD 171+125
Median (min-max) 142.5 (64-784)
RV ESV:
Mean + SD 87+100
Median (min-max) 67.8 (27-638)
RV ESVI:
Mean £ SD 80.6+58
Median (min-max) 72 (29-379)
RV function:
Persevered 25 69.4
Impaired 11 30.6
RV EF:
Mean £ SD 54+8.5
Median (min-max) 54.5 (19-68)

ECHO™ Test of significance
n=33 (%) N
MRI ¥2=Chi-Square
3 cases L
n=36 (%) test *statistically
could not ..
be assessed significant
RV Sze:
Not dilated 2 (5.6) 4(12.1) p=0.375
Dilated 34 (94.4) 29 (87.9) Test of significance
n=36 (%) n=36 (%) _Sausucaly
significant
RV function:
Preserved 25(69.4) 33(91.7) ¥2=2.06
Impaired 11(30.6) 3(8.3 p=0.02*

Fig. (1): Phase contrast cine: (A): Magnitude encoded image
of the MPA, (b): Phase difference image of the MPA,
(©): Magnitude encoded image of the RPA, (D):
Phase difference image of the RPA, (E): Magnitude
encoded image of the LPA, (F): Phase differenceim-
age of the LPA.
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Fig. (2): Male patient aged 15 years. Height=170cm. Weight: 50 kg. (A) Phase contrast image & (B) Q-flow curve analysis showing
severe PR (Regurgitant fraction=51%). (C) RVOT SSFP image: Showing regurgitant jet (yellow asterisk). (D) Axial SSFP
image: Dilated hypertrophied RV (EDVI=200mI/m2) (Blue asterisk).
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Fig. (3): Graphical representation of the comparison between
cardiac MRI and echocardiography regarding PR.

Discussion

Tetralogy of Fallot isacomplex congenital car-
diac disease characterized by four main compo-
nents: Stenosis of the RVOT, hypertrophy of the
right ventricle, overriding of aorta, ventricular sep-
tal defect [1].

In this study we sought to assess the efficacy of
CMR in the calculation and grading of PR following
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Fig. (4): Graphical representation comparing cardiac MRI and
2D echocardiography regarding RV function.

TOF surgical repair. We were also concerned with
the evaluation of CMR efficacy in the assessment
of RV size and function, as dilated RV and impaired
RV function are consequences of PR. We also aimed
to assess the relation between PR severity and RV
function.

The target population of our concern was the
pediatric age group. This study included 36 pa-
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tients. 52.8% were males. The mean age was 8.7+
4.5 years. This came in agreement with Animasa-
hun et al. [13] study in which males were affected
more than females with aratio of 1.7:1. It isworthy
to mention that the later mentioned study was more
concerned with statistical prevalence.

Pulmonary regurge was graded as mild (<20%
RF), moderate (20-40% RF) and severe (>40% RF)
according to the grading of Mercer-Rosa et a. [11].
There was good agreement between this study and
both Mercer-Rosa et a. [11] and Saraya et a. [14] in
the percentage of severe PR cases (55% of the cases
had severe PR in our study), 40% Mercer-Rosa et al.
[11] and 55% Saraya et al. [14].

Asregards the grading of pulmonary regurgita-
tion, the results of cardiac MRI were compared with
2D echocardiography. For the mild PR group, it was
found that 2D echocardiography overestimated the
number of PR cases (9 cases) (25.7%) compared to
cardiac MRI (4 cases) (11.1%). However, this dif-
ference was not statistically significant in terms of
p-value (p-value=0.11). In thisresearch, there was a
statistically significant difference between both mo-
dalitiesin the moderate PR group (p-value=0.009).
This came in disagreement with Mercer-Rosa et al.
[11] which revealed agreement between both modal-
itiesin the moderate PR group (20-40% RF). This
may be explained by the difference in sample vol-
ume (moderate PR cases in our study=12) compared
to (107 cases) with Mercer-Rosa et a. [11]. There
was no statistically significant difference between
both modalities regarding severe PR category.

In this study the RV size was assessed by car-
diac MRI in comparison to 2D echocardiography.
This study showed no statistically significant dif-
ference between cardiac MRI and echocardiogra-
phy in determining whether the RV was dilated or
not (p-value=0.375). This came in agreement with
Puchalski et al. [15] which showed moderate agree-
ment between the cardiac MRI and echocardiogra-
phy (p-value=0.63) in determining the RV size. This
was mostly because the comparison between MRI
and echocardiography in evaluation of whether the
RV isdilated or not and not evaluating the precise
degree of dilatation considering the echo uses EDD
while MRI uses volumetric analysis, cardiac MRI
was superior in terms of quantifying the degree of
dilatation by accurately calculating the EDV and
EDVI.

In this study, the RV function was assessed by
cardiac MRI using EF in comparison to 2D echo-
cardiography using TAPSE. There was statistical-
ly significant difference between both modalities
(p-value=0.02). This came in a good agreement
with Puchalski et al. [15]. The later study showed
poor agreement between the two modalitiesin 2 cat-
egories (13 cases). However, in the remaining cat-
egories there was a relative agreement between the
two modalities. This may be explained by the differ-

ence in the method of comparison. Asin our study,
the study population was not categorized in terms
of RV function impairment, while in Puchal ski et
al. [15], patients were categorized in terms of RV
function into normal, mild, moderate and severely
diminished.

In this study, 11 out of 36 cases had impaired
RV function. Among those 11 cases, eight of the
cases (73%) had severe PR, two had moderate PR
and only one had mild PR. This comesin excellent
agreement with (Eyskens B et a.) which stated that
the RV function indices in patients with severe PR
were significantly lower than patients who had mild
or moderate PR [16].

Limitations: This study had variable limitations,
for example, limited number of cases, comparison
was made between CMR and 2D echocardiography
not 3D. Future multicenter studies with larger sam-
ple volume are highly recommended.

Conclusions:

Cardiac magnetic resonance is an important tool
in evaluating and grading the degree of PR. There
was a statistically significant difference between
cardiac magnetic resonance and echocardiography
in the quantification of PR following surgical re-
pair of TOF regarding moderate category of regur-
gitation while no statistically significant difference
could be detected between both modalities regard-
ing mild and severe categories. CMR was more ac-
curate than echocardiography in the assessment and
guantification of RV function. There was a positive
correlation between the severity of PR and impair-
ment of RV function.

References

1-  WILSON R., ROSS O. and GRIKSAITIS MJBe: Tetralogy
of fallot. BJA education, 19 (11): 362, 2019.

2- SENTHILNATHAN S, DRAGULESCU A. & MERTENS
LJJoCE: Pulmonary regurgitation after tetralogy of fallot
repair: A diagnostic and therapeutic challenge. Journal of
Cardiovascular Echography, 23 (1): 1, 2013.

3 AMMASH N.M., DEARANI JA., BURKHART H.M.
and CONNOLLY HMJChd. Pulmonary regurgitation after
tetralogy of Fallot repair: clinical features, sequelae, and
timing of pulmonary valve replacement.Congenital heart
disease, 2 (6): 386-403, 2007.

4- OOSTERHOF T., VAN STRATEN A., VLIEGEN H.W.,
MEIJBOOM F.J., VAN DIJXK A.P., et a.: Preoperative
thresholds for pulmonary valve replacement in patients
with corrected tetralogy of Fallot using cardiovascular
magnetic resonance. Circulation, 116 (5): 545-51, 2007.

5 WALD RM., VALENTE A.M., GAUVREAU K., BA-
BU-NARAYAN S.V., ASSENZA G.E., et a.: Cardiac
magnetic resonance markers of progressive RV dilation
and dysfunction after tetralogy of Fallot repair. Heart, 101
(21): 1724-30, 2015.



Mohamed S. Ayyad, et al.

6-

10-

11-

KILNER P.J,, GEVA T., KAEMMERER H., TRINDADE
P.T., SCHWITTER J., et al.: Recommendations for car-
diovascular magnetic resonance in adults with congenital
heart disease from the respective working groups of the
European Society of Cardiology. European Heart Journal,
31 (7): 794-805, 2010.

ORDOVASK.G., MUZZARELLI S, HOPE M.D., NAE-
GERD.M., KARL T, et a.: Cardiovascular MR imaging
after surgical correction of tetralogy of Fallot: Approach
based on understanding of surgical procedures. Radio-
graphics, 33 (4): 1037-52, 2013.

HAGGERTY C.M., SUEVER JD., PULENTHIRAN A,
MEJA-SPIEGELER A., WEHNER G.J,, et al.: Associa-
tion between left ventricular mechanics and diffuse myo-
cardial fibrosisin patients with repaired Tetralogy of Falot:
across-sectional study. Journal of Cardiovascular Magnet-
ic Resonance, 19 (1): 1-10, 2017.

CHAI P. and MOHIADDIN RJJoCMR: How we perform
cardiovascular magnetic resonance flow assessment using
phase-contrast velocity mapping. Journal of Cardiovascu-
lar Magnetic Resonance, 7 (4): 705-16, 2005.

SRICHAI M.B., LIM R.P., WONG S. and LEE VSJAJoR:
Cardiovascular applications of phase-contrast MRI.Journal
of Cardiovascular Magnetic Resonance, 192 (3): 662-75,
2009.

MERCER-ROSA L., YANG W., KUTTY S, RYCHIK J,,
FOGEL M., et a.: Quantifying pulmonary regurgitation
and right ventricular function in surgically repaired tetral-
ogy of Fallot: A comparative analysis of echocardiography

13-

14-

15

16-

151

and magnetic resonance imaging. Circulation: Cardiovas-
cular Imaging, 5 (5): 637-43, 2012.

OLIVIERI L.J.,, JANG J, HAMANN K., LOKE Y-H.,
CAMPBELL-WASHBURN A, et a.: Normal right and
left ventricular volumes prospectively obtained from cardi-
ovascular magnetic resonance in awake, healthy, 0-12 year
old children. Journal of Cardiovascular Magnetic Reso-
nance. Journal of Cardiovascular Magnetic Resonance, 22
(2): 11, 2020.

ANIMASAHUN B.A., MADISE-WOBO A.D., OMOK-
HODION S.I., NJOKANMA OFJJoC and RESEARCH
T.: Children with tetralogy of Fallot in an urban centre in
Africa Journal of Cardiovascular and Thoracic Research,
7 (4): 168, 2015.

SARAYA S., WOODARD P., BHALLA S., GUTIER-
REZ F., SARAYA M., et a.: Cardiac MRI in evaluation of
post-operative congenital heart disease and complications.
Egyptian Journal of Radiology and Nuclear Medicine, 51:
1-12, 2020.

PUCHALSKI M.D., WILLIAMSR.V., ASKOVICH B.,
MINICH L.L., MART C., et al.: Assessment of right ven-
tricular size and function: Echo versus magnetic resonance
imaging. Congenital heart disease, 2 (1): 27-31, 2007.

EYSKENSB., BROWN S.C.,, CLAUSP,, DY-
MARKOWSKI S., GEWILLIG M., et a.: The influence
of pulmonary regurgitation on regional right ventricular
function in children after surgical repair of tetralogy of Fal-
lot. European Journal of Echocardiography, 11 (4): 341-5,
2010.

S Aolyyd oo pandl 2N s (593,31 ((udal) plovdy M aualy @l
AL oLt (0 yguait) plisiuls

Sl el ol E3lad ] ns o el i ool g oY1 Chsieaty sl dalh ey il sl il any

Pl pagads Gl b Ball gislly o lill e Ldsia @gdll olasll g 4 slas ala liaa] csa] dlia oK w31
sl £ oY) e il Loyl pady Lasd 5K sguady o1l L byl palyall oyl was Lo c¥la (0 9501 ¢ LY
£ LY oo Banstly Lk aanll o Tl a2y Lasd cpileaasll ips o Slman] CiUIA] Iin 55 o K1y Al pull 53 A oy

€

sl

S8l el opladl dadag wsiaty poaill iy Lot Gl e Tsin Godll clasll e 4 31 Ll unabaliall gl way
O opdadl Lialag j9iad (gaa (550l g LaipY ) Bud opo Laslay] Lidle JLia oK



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

