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Abstract

Background: Incorporation of WM fibers within a tumor
mass, seen especially in low-grade tumors, and destruction
of WM fibers by high-grade tumors can be depicted by MR
diffusion tensor imaging and fiber tractography. These features
have profound implications for the extent of resection amenable
for the individual tumor.

Aim of Study: The purpose of this study is to evaluate the
role of MR diffusion tensor imaging and fiber tractography
in accurately depicting the relation between the grade and
aggressivity of the paediatric brain tumour and the pattern of
affection of white matter tracts in their direct vicinity. These
information help the neurosurgeons to take a decision about
the extent of excision and safety margin around the tumour.

Material and Methods: A total of fifty patients with brain
tumors were included in this study using pre-operative contrast-
enhanced magnetic resonance imaging and DTI fiber tractog-
raphy for preoperative depiction of the relation between white
matter tract affection and aggressivity of the tumour.

Diffusion tensor imaging, by improving the recognition
and characterization of white matter tracts, offers a glimpse
into the brain microstructure at a scale that is not easily
accessible with other modalities.

Result: The extent of white matter pathway involvement
was clearly identified in all patients by using color-coded DT
imaging maps and MR Tractography and was correlated with
the pathological grade of the tumour.

Pattern I (not affected) is a rare pattern exclusively found
in benign acting tumours. It was seen within 4 cases (17.4%)
of the benign acting group only.

Pattern II (displacement) is the most common pattern
being detected in 19 cases (82.6%) of the benign acting group
and in 15 cases (68.2%) of the malignant acting group.

Pattern III (oedematous) is the second most common type
of tract involvement seen within 2 cases (8.7%) of the benign
acting group and within 9 cases (40.9%) of the malignant
acting group.
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Radio-Diagnosis, National Cancer Institute, Cairo University

Pattern IV (infiltrated and partially disrupted) was seen
within 2 cases (8.7%) of the benign acting group and within
7 cases (31.2%) of the malignant acting group.

Pattern V (destroyed) was detected in 3 cases (13.6%) of
the malignant group and no cases in the benign acting group.

Conclusion: Diffusion-tensor imaging allowed for the
detailed visualization of WM tract affection by the tumour.
The most common pattern of affection detected in our study
is the displacement pattern with prevalence in the benign
acting group of tumours. Destruction pattern was totally
confined to the malignant acting lesions. Edema pattern and
partial disruption pattern are more prevalent in the malignant
acting lesions. Despite some limitations and pitfalls, DTI is
currently the only clinically feasible method of demonstrating
the white matter tracts in vivo.

Key Words: Diffusion tensor imaging (DTI) — Brain tumor —
Magnetic resonance image — Tractography —
White matter tracts.

Introduction

SURGICAL excision of brain tumors remains a
big challenge especially in pediatric population.

Brain tissue is delicate and vital and unlike most
of human tissues, it does not regenerate. As all
brain tissue is of crucial importance, there's no

“safety margins” in brain tumor surgery. The neu-

rosurgeon often finds himself in the dilemma of
maximal excision versus maximal safety and re-

duction of post surgical morbidity caused by af-

fecting eloquent areas in the brain. The most iden-

tifiable eloquent areas are the motor and sensory
cortex, as well as their corticospinal and associated

projections [1].

Improvement of the patient's outcome is prima-
rily dependent on the preservation of cortical as
well as subcortical function [2].
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MR tractography (Diffusion Tensor Imaging
(DTI)-Fiber Tractography) represents a noninvasive
technique for assessing White Matter (WM) tract
integrity contiguous to the lesions before and after
surgery providing prognostic data [1].

DTI-FT data can also be intraoperatively inte-
grated into frameless stereotactic neuro-naviga-
tional systems so that the neurosurgeon can appre-
ciate the proposed location of significant tracts or
eloquent brain areas [1,4,5].

Localizing the corticospinal tracts is especially
critical in children because their white matter is
maturing and, hence, is highly vulnerable to insult
[51.

DTI parameters derive from the detection in
vivo of the direction and the magnitude of water
diffusion in biological tissues. The measurement
of anisotropic diffusion of water molecules is
calculated as the Fractional Anisotropy (FA) and
represents a quantitative measure of WM micro-
structural integrity. A second parameter, which can
be measured, is the Apparent Diffusion Coefficient
(ADC) which evaluates the overall magnitude of
diffusion of water in tissue [3].

The pattern of white matter affection is strongly
influenced by the pathological grade of tumour.

Aim of study:

The purpose of this study is to evaluate the role
of MR diffusion tensor imaging and fiber tractog-
raphy in accurate depiction of white matter tract
affection patterns in view of the pathological grade
of the brain tumour.

Material and Methods

This paper is adapted from the thesis submitted
by the first author to the Faculty of Medicine,
Cairo University, in partial fulfillment of the MD
degree in Diagnostic Radiology. The work was a
prospective study conducted on 50 pediatric patients
(26 male and 24 female), age range 1-16 years;
mean age 7, with different types of brain tumors
before undergoing surgery.

It was conducted at the Children's Cancer Hos-
pital Medical Imaging Department in Cairo (57357)
between June 2015 and April 2017.

Inclusion criteria included pediatric patients
with brain tumours in their initial presentation. We
including only primary lesions (except for one case
of a single cerebral metastasis). Exclusion criteria

included patients who received treatment before
surgery, MRI contraindications or vitally unstable
patients.

The study's protocol was approved by the Re-
search Ethics Committee, Faculty of Medicine,
Cairo University. Patients consents were unnessec-
cary as the DTI study was part of the MRI protocol
for pre-operative brain tumours.

The most common diagnosis were gliomas with
their different grades. According to the 2016 WHO
grading system [6], the given pathologies are clas-
sified into four grades with each increasing grade
implying lesser degrees of differentiation, increas-
ing anaplasia, increasing proliferative potential,
and mitotic activity Fig. (1).

Grade I: Included 20 patients constituting 40%
of cases including DNT (dysembryoblastic neu-
roepithelial tumours), craniopharyngomas, pilocytic
astrocytomas, ganglioma and another low grade
glioma.

Grade II: Included 3 patients constituting 6%
of cases including PXA (pleomorphic xanthoastro-
cytoma) and germinoma.

Grade I1I: Included 10 cases constituting 20%
of cases including anaplastic astrocytomas, ana-
plastic epyndymomas, atypical neurocytoma and
atypical pituitary adenoma.

Grade IV: Included 12 cases constituting 24%
of cases included medulloblastomas, glioblastomas
multiforme, ATRT (Atypical Teratoid Rhabdoid
tumour) and metastatic osteosarcoma.

The pathology of five patients was not yet
available at time of the study constituting 10% of
cases.
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Fig. (1): Tumour classification included in our study.
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Each patient included in the study was subjected
to:

Full history taking:

The majority of the studied cases were in the
age range of 3-6 years (preschool age) with a slight
majority of males over females. Males represented
26 patients (52%) and females represented 24
patients (48%).

Thorough clinical examination including gen-
eral and detailed neurological examination.

Magnetic resonance imaging protocol:

MR examination technique was performed using
a 3T Philips Ingenia scanner (Philips, Best, The
Netherlands), software version 4. A multichannel
head coil was used for the reception of MR signal.

Diffusion Tensor Imaging (DTI) data were
obtained using single-shot spin echo, echo planar
imaging sequence (TR/TE 8750/100ms) with par-
allel imaging (SENSitivity Encoding [SENSE]
reduction factor of 2). Diffusion gradients were
applied along 32 axes, using a b-value of 0 and
800s/mm”.

An acquisition data matrix of 112 X 112 was
used, leading to voxel dimensions of (2.5 X 2.5 X
3mm ). FOV (field of vision) varied according to
the patient's head size. Slices were acquired in the
axial plane in a regular ascending order with a
thickness of 3 mm and no gap. A 3D T1-weighted
image set (T 1 W-3D FFE (Fast Field Echo), reso-
lution 1 X 1 X Imm ) was acquired for anatomical
localization. This was followed by axial 2D T2,
T2 FLAIR and postcontrast T1 WIs for tumor
characterization.

Diffusion tensor imaging tractography:

Image preprocessing and Fiber Tractography:
The DTI and 3D T1 FFE images were transferred
to the offline workstation (Philips View forum -
Extended MR Workspace Version 3.2) where the
DTI images undergo linear registration using the
diffusion registration tool, to overcome the effect
of Eddy currents and head motion on the diffusion
data. Registered images are opened in the MR
Diffusion application for production of parameteric
maps (FA, FA color maps, ADC & DWI trace).
Registered diffusion tensor images were then loaded
into the Fibertracking application, and the 3D T1
TFE images were used as the anatomical underlay
for better localization of seed placement locations,
color coded FA maps were viewed with anatomical
images underneath giving both anatomical infor-
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The direction and anatomy of the tracts are seen
in the directionally encoded FA maps, where a
specific color is assigned to tracts running in the
three orthogonal planes: Red is for right to left
tracts, green for anteroposterior tracts, and blue
for craniocaudal tracts. A 3D display of tracts was
created. For creating 3D fiber tracts, inclusionary
ROIs (or seeds) was drawn (placed) along the
course of the tract in the (axial, sagittal or coronal)
color encoded FA map in single or consecutive
sections, while exclusionary ROIs were drawn on
the spurious fibers that needed to be excluded from
a specific fiber bundle. The software then automat-
ically traces the assigned tract and presents it in a
3D manner. Regions of Interest (ROIs) were drawn
within identifiable WM tracts affected by tumor,
avoiding grossly cystic and necrotic regions, known
fiber crossings, and gray matter. The following
images were produced from the Fibertracking
application: (1): FA maps. (2): Directionally-
encoded color FA maps. (3): 2D fiber Tractography
maps. (4) 3D fiber Tractography maps.

Color-coded DTI maps were analyzed, followed
by tractography of individual tracts. The location
of each tract and its hue on directional color maps
were classified as normal or abnormal, based on
comparison to the homologous tracts in the con-
tralateral hemisphere, which were unaffected by
tumor.

Results

The population enrolled in this study compro-
mises 50 patients, 26 (52%) were males and 24
(48%) were females. Their age ranged from 1 to
16 years with a mean age of 7.

We classified the tumors encountered in the
study into two main groups, benign acting and ma-
lignant acting Fig. (2).

Tumour behaviour
10% 46%

44%

Benign acting (grade I, II)
Malignant acting (grade III, IV)
Nonspecified pathology

mation and information about fiber orientation. Fig. (2): Tumour behaviour (benign or malignant acting).
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1- Benign acting (grade | and Il lesions) compro-
mised 23 patients.

2- Malignant acting (grade Il and IV lesions)
compromised 22 patient.

The extent of white matter pathway involvement
was clearly identified in all patients by using color-
coded DT imaging maps and MR Tractography.
Normal white matter pathways demonstrated on
DT imaging appeared in the unaffected contra
lateral hemisphere cases.

We adopted the following criteria for tract
involvement patterns:

Pattern | (not affected): Fibersarein the correct
anatomical location, characterized by normal FA
and normal ADC similar to the homologous tract
in contralateral hemisphere.

Pattern 11 (displacement): Was characterized
by normal or mildly decreased FA and normal or
mildly increased ADC relative to the homologous
tract in contralateral hemisphere, with abnormal
location and/or direction resulting from bulk mass
displacement.

Pattern I11 (edematous): Characterized by de-
creased FA and increased ADC. The tract appeared
in place or deviated on directional color maps with
same colour but fainter due to decreased FA caused
by the perilesional edema and the tract was seen
passing through the high T2 oedema on conven-
tional study Fig. (3).

Pattern IV (infiltrated and partially disrupted):
Characterized by substantially decreased FA and
increased ADC. Theinfiltrated tract isin place or
deviated on directional color maps with abnormal
hues mostly attributed to disrupted fibers extending
into different directions (spurious fibers).

Pattern V (destroyed): It was characterized by
isotropic or near-isotropic diffusion, such that the
tract or part of it was not identifiable on FA or
directional color maps Fig. (4) [7].

Pattern | (not affected):

White matter fibers arein the correct anatomical
location, characterized by normal FA and normal
ADC similar to the homologous tract in contral at-
eral hemisphere. Thisis arare pattern exclusively
found in benign acting tumours. It was seen within
4 cases (17.4%) of the benign acting group only
and no cases in the malignant acting group Fig.

©).

Pattern 11 (displacement):

White matter fibres show normal or mildly
decreased FA and normal or mildly increased ADC
relative to the homologous tract in contralateral
hemisphere, with abnormal location and/or direc-
tion resulting from bulk mass displacement. The
most common pattern of affection detected in our
study is the displacement pattern being detected
in both benign and malignant group. Displacement
pattern was seen within 19 cases (82.6%) of the
benign acting group and within 15 cases (68.2%)
of the malignant acting group Fig. (6).

Pattern |11 (oedematous):

The white matter tracts show decreased FA and
increased ADC. The tract appeared in place or
deviated on directional color maps with same
colour but fainter due to decreased FA. Edema
pattern was the second most common type of tract
involvement. It was seen within 2 cases (8.7%) of
the benign acting group and within 9 cases (40.9%)
of the malignant acting group Fig. (7).

Pattern IV (infiltrated and partially disrupted):

Characterized by substantially decreased FA
and increased ADC. Theinfiltrated tract isin place
or deviated on directional color maps with abnor-
mal hues mostly attributed to disrupted fibres
extending into different directions. (Spurious fi-
bres). Pattern 1V was seen within 2 cases (8.7%)
of the benign acting group and within 7 cases
(31.2%) of the malignant acting group Fig. (8).

Pattern V (destroyed):

The tracts show isotropic or near-isotropic
diffusion, such that the tract or part of it was not
identifiable on FA or directional color maps. Pattern
V was exclusively seen in malignant acting lesions.
It was detected in 3 cases (13.6%) of the malignant
group and no cases in the benign acting group.

Fig. (9).

Our study revealed that 20 tumours out of 45
tumours (excluding the tumours with unspecified
pathology) were surrounded by different grades of
peritumoral vasogenic edema which represents
44%. The benign acting lesions constituted 40%
(8 cases out of 20) and the malignant acting lesions
constituted 60% (12 cases out of 20).

We noticed that the edema of benign acting
tumours tended to displace (pattern Il) the tracts
in 75% rather than infiltrate (pattern 111) in 25%.
On the other hand, the edema of malignant acting
tumours tended to surround and infiltrate the tracts
(pattern 111) in 83% of the cases rather than displace
them (pattern 11) in 17% only Fig. (10).
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Fig. (3): A 12 years old male patient presented with headache, vomiting and blurring of vision of 3 months duration.
Conventional MRI axial T2 image revealed an intraaxial multilocular mostly defined mainly cystic SOL
is seen in the left occipital cortical and subcortical region. (A): The lesion is surrounded by grade 11
vasogenic edema exerting mass effect and mild midline shift. Pre-operative DTI with tractographic
reconstruction revealed edema and displacement of the posterior parts of left superior and inferior cingulum

(B). This is a case of pathologically proven glioblastoma multiforme grade I'V.

Fig. (4): A 4 years old female patient pre-
sented with headache. Conventional MRI axial
T1 with contrast revealed a rather well defined
SOL seen in the right parietotemporal region
with multicystic appearance. The lesion shows
avid marginal enhancement and is surrounded
by vasogenic oedema (A). Pre-operative DTI
with tractographic reconstruction revealed the
right IFOF could not be traced suggesting
complete destruction (B,C). This is a case of
pathologically proven glioblastoma multiforme
versus PNET (primary neuroectodermal tu-
mour) or ATRT (atypical teratoid/rhabdoid
tumour) grade I'V.
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taken into account in planning the treatment of
patients with eloquent areas brain tumors [9] .

Our study was conducted on fifty cases of which
26 patients (52%) were males and 13 (48%) were
females. The mean age was 7. Our study included
different lesions of the brain, most common diag-
nosis were gliomas with their different grades.

We further classified the tumors encountered
in the study into two main groups, benign acting
and malignant acting with the former including
grade | and grade |1 lesions and the later including
gradelll and grade IV lesions.

In our study, 36 cases (72%) had supratentorial
lesions and in most of these cases the tumor was
isolated to one hemisphere. 14 cases (28%) had
infratentorial posterior fossatumours mostly located
around the 4th ventricle. In these cases, white
matter tract involvement occurred mostly on both
sides of the brain.

The most common pattern of affection detected
was pattern |1 (displaced tract) detected in 72%
of all cases. It was seen within (82.6%) of the
benign acting group and within (68.2%) of the
malignant acting group. Pattern | (tract not affected)
was detected in 12% of all cases all confined to
the benign acting group lesions representing 17%
of them. Pattern |11 (edematous tract) was detected
in 22% of all cases. It was seen within (8.7%) of
the benign acting group and within (40.9%) of the
malignant acting group.

Pattern 1V (infiltrated, partialy disrupted tract)
was detected in 26% of all cases. It was seen within
(8.7%) of the benign acting group and within
(31.2%) of the malignant acting group. Pattern V
(destroyed tract) was detected in 6% of all cases.
It was exclusively seen within the malignant acting
group representing 13.6% of them. We frequently
encountered combined patterns of affectionin a
large number of cases.

Our study revealed that 44% of the tumours
examined were surrounded by different grades of
peritumoral vasogenic edema. The benign acting
lesions constituted 40% of them and the malignant
acting lesions constituted 60% of them.

We noticed that the edema of benign acting
tumours tended to displace the tracts (pattern 11)
in 75% rather than infiltrate them (pattern 111) in
25%. On the other hand, the edema of malignant
acting tumours tended to surround and infiltrate
the tracts (pattern I11) in 83% of the cases rather
than displace them (pattern 1) in 17% only.
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It isimportant to conduct further studiesto
validate the used classification. This can be
achieved by performing a post-operative DTI study
for all patients and by correlation with pre and
postoperative clinical data (patient's clinical com-
plaint).

Our study mostly agreed with the study done
by Field ASet al., 2004. Their study included 13
adult brain tumours which were classified into
benign and malignant according to the WHO grad-
ing system similar to our study. They identified
displacement and edema patterns in both benign
and malignant tumors as we did and destruction
of tract was limited to malignant tumors as our
study also showed. Infiltration and partial disruption
of tracts were seen exclusively in malignant lesions,
whereas we also identified it in afew benign acting
lesions.

The most recent similar study that was also
conducted on adult brain tumours was done by
Zhukov VY et al., 2016, which partially agreed
with our study. They included 23 patients with
different brain tumour pathologies which were also
classified into benign and malignant according to
the WHO grading system similar to our study.
They identified infiltration and partial disruption
in 20% of patients with benign acting tumours
compared to 8.7% in our study. It was identified
in 42.1% of patients with malignant acting lesions
compared to 31.2% in our study. It is obvious that
this pattern is much more prevalent among the
malignant acting group. The displacement pattern
was found in the study Zhukov VY et al., 2016
equally present in both groups whereas we noticed
amild increase among the benign lesions.

Our study aso partially agreed with the study
done by Gomaa and Abd El-Zaher 2012, with
prevalence of displacement among the benign
acting group and disruption among the malignant
acting group.

Displacement pattern was seen within 90.9%
of the benign acting group compared to 82.6 % in
our study and within 57.1% of the malignant acting
group compared to 68.2% in our study. The disrup-
tion pattern is seen within 57.1% within the malig-
nant acting group compared to 44.8 % in our study
(pattern 1V and V together) and within (9.1%) of
the benign acting group compared to 8.7% in our

study.

Gomaa and Abd El-Zaher 2012 found no sig-
nificant statistical difference between the two
groups in the edema pattern while our results
showed significant increase of this pattern in the
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malignant group (40.9% compared to 8.7% in the
benign group).

Conclusion:

The pathological grade of a paediatric tumour

isdirectly related to the severity of affection of
nearby white matter tracts whereas benign acting
tumours tend to displace the tracts while more
aggressive lesions tend to infiltrate and destroy
the tracts.

Refer ences

1- GONZALEZ-DARDER JM., GONZALEZ-LOPEZ P.,

TALAMANTESF., QUILISV., CORTESV., GARCIA-
MARCH G. and ROLDAN P.: Multimodal navigation in
the functional microsurgical resection of intrinsic brain
tumors located in eloguent motor areas: Role of tractog-
raphy. Neurosurg Focus. Feb., 28 (2), 2010.

YAMADA K., SAKAI K., AKAZAWA K., YUEN S. and
NISHIMURA T.: MR tractography: A review of itsclinical
applications. Magn. Reson. Med. Sci., 8 (4): 165-74,
20009.

SPALICEA., NICITA F.,, PAPETTI L., URSITTI F., Di
BIASI C., PARISI P, RUGGIERI M. and IANNETTI P.:
Usefulness of diffusion tensor imaging and fiber tractog-
raphy in neurological and neurosurgical pediatric diseases.
Childs Nerv. Syst., 26 (8): 995-1002, 2010.

4-

Relationship between Type of White Matter Tract Affection & Grade of Brain Tumor

DIMOU S, BATTISTI RA., HERMENSD.F. and
LAGOPOULOS J.: A systematic review of functional
magnetic resonance imaging and diffusion tensor imaging
modalities used in presurgica planning of brain tumour
resection. Neurosurg. Rev., 36 (2): 205-14, 2013.

GAETZ W., SCANTLEBURY N., WIDJAJA E., RUTKA
J., BOUFFET E., ROCKEL C., DOCKSTADER C. and
MABBOTT D.: Mapping of the cortical spinal tracts
using magnetoencephal ography and diffusion tensor
tractography in pediatric brain tumor patients. Childs
Nerv Syst. 26 (11): 1639-45, 2010.

LOUISD.N., PERRY A., REIFENBERGER G., VON
DEIMLING A., FIGARELLA-BRANGER D., CAVENEE
W.K., OHGAKI H., WIESTLER O.D., KLEIHUESP.
and ELLISON D.W.: The 2016 World Health Organization
Classification of Tumors of the Central Nervous System:
asummary. Acta. Neuropathol., 131 (6): 803-20, 2016.

BIANEK-BODZAK A., PIASZCZYK M., BIEGANSKI
T. and ZAKRZEWSKI K.: Diffusion tensor imaging of
white matter tracts in pediatric patients with cerebral
neoplasm. Poster No.: C-2032 Congress: ECR Lodz/PL
Doi: 10.1594/ecr2014/C-2032, 2014.

DUBEY A., KATARIA R. and SINHA V.D.: Role of
Diffusion Tensor Imaging in Brain Tumor Surgery. Asian.
J. Neurosurg., 13 (2): 302-6. D0i:10.4103/ajns. AINS _
226-16, 2018, 2018.

ILIESCU B., NEGRU D. and POEATA |.: MR tractogra-
phy for pre-operative planning in patients with cerebral
tumors in eloquent areas. Romanian Neurosurgery, 17:
413-20, 2010.



Samia Y. Heikal, et al. 1893

(2995901 daadly Auaalt LYY 50l ¢ 43 (yuty ABa) @tadS
Ao lual! LU Oifylune @y ALET Jlala M s fuedt plye¥
(MR Diffusion Tensor Imaging and Fiber Tractography)

3231 e g uaall Saall cpn Jalil] o o poll JLaiian] (3a 535 a3 5 gl plys¥ oalpall E3all cyo Cisgll )
STl U8 iy ekl S0l Gl sl e B ypem sl mall i iy el Lales Lanles g AT (Sl il 3
oo B8a of oSay L yall W31 ,AN sy .(White matter tracts) Loaall GLIYI clluag L loall 8580 eltd (g5 Loy Luloall o L]
ot yypunl 23S it el 05 Tl o214 LI 2 Lol 3 800 it Tl of gl gl 0l pppunll s
sl il Lucaall GLYI alleally psll cp

asblidall il yypeaill Suely Banaa L0 o4d Lscmall GLIYI ol jlus pusyg DTI (diffusion tensor imaging) J/ 4:55 L
laill gyl e a ¥ a3 55 Lasi ! LTy spall 30 a5 IS Tuaalin oy

bl sypaill pid Glaped | citinn & cnyad Gl (L) V=Y Ljeall Eall) JULYT o paspe 0 o (sSE @Y la Laalyu p3
Ll ol 5 ¥ o alide p 53T ol Tuggpaall e Il alins feall ol yo¥ Talide p (537 (o filaS @Y Al prsa . jume 3,8l (0VY0V)
seaall GUY @l jlas puuyl (SLEYT Ganill g oal o Baally gulitl] prwbliaall 5,1l gasill cadd oY lall pea

Oall) ulid e S5 08 Tlaull ol goll basns 3 (WM tracts) Luvaall GLIYI @l jlual a3l yaisll oF Cigaall Gag
.Color maps directional DTT kil & e Lla¥fl fo sasall e Jgaadl | o7 Lae dibids 3 ks (direction) 4ayilly (anisotropy)

oLt ST 3hadl ¢ LEY) sty Tadgll daad sl elgbiadl 3 o, e Talis ieal 0 g s ncill load &ussaall degamall

Sl Tis,kll Ll (yasiie L3la 13 e pd Il XUy Lupsanll GLIYI ool sl posy 33853 Zlaiall 3113alls sl (po wasall Liganly
] peall b Luseaall GLIYY oo 5Ly LK Dieat]



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

