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L¥SEMKDE SSS HASTBAL

Meni ngeal | © s emi

Altta yatan malignansiye veya sekonder

et ki lerine Dbajl é

-Serebro vask¢ler kompli kasyonl ar
serebral infarkt)

- Enfeksiyon

Tedaviyle 111 kki |l S S S
-Kl a-l ara bajl é n°rotoksisite (Di
PRES)

- Serebellar dejenerasyon (ARA-C)
- Parankimal atrofi

-Radyoterapiye bajl é kompli kasyon
mi Kkroanjiopati, sekonder beyin t ¢

Laningham FH et al. Neurorad 2007
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PATOGENEZ 1T

L°semi k h¢gecrelerin SSS0e | nas¢
Ol asé vyol l ar

-Hemat ojen yayeél ém
Kafatasé KKoden k°pr¢ venlerle
Koroi d pleksus yoluyla BOSO0a g:¢

Serebral parankimin beyin kapillerleriyle invazyonu
Periferde blast varsa SSS hemorajisi veya TLP ile iatrojenik

-Direkt yayeéel ém

Lept omeningslerin kafatasé Kkemi
infiltrasyonu

Mal i gn h¢cre kitlelerinin (kI ol

yoluyla ekstradur al

L°semi k h¢gecrelerin sinir kokl et

foramina yoluyl a subar a
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KL KNKK
. Genellikle asemptomatik
Krri tabilite, ol ajan deéck
Kntrakrani al basén- arté
pakaJreéeseée, kusma, | et ar |
Krani al sinir fel-1er] (
. SSS hemoraj i sempt oml ar é
dejJ i ki kl 1 kl er i, pakajreées
. Spi nal kord basé sempton
g¢-Sézl ¢k, parestezi, me

. G%rme 1 le 11 g1l dej i1 KI Kk
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. Firzi k 1 ncel eme, g°z d

. BOS sitospin preparat

Kukkulu morfoloji1 wvar

, MR

~ Multicolor flow sitometri

, PCR

. D1 J er (-E5 $Idbl IL-2R.,. Neopterin)
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54 yak C%krandee nbugl anekl ejée, 3 yél ©°nce A
Bilateral papil® d e mi  vretinahkaafniafma odak | ar é

BOS CNS3
Ko MW et al. J Neurol Sci, 2008
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A CNS1=Nontravmati k LP, si t|lds an

ACNS2=Nontravmati k 5LPk/QBWSEOt a
sitosantri f ¢ ] dastlartinanmalmerangealb | |

| ©semi )

A CNS3

a.Nontravmati K 5LPk/QOBWS8dGttasantr
t anéml alasdap 1 | 1 r b

D. Nonhemorajik serebral kitle veya kloroma veya kranial sinir
parali zisi ve sitoslasdarri f ¢ d

TLP =B OS 6t aeritrositlODveya makroskopik kan
TLP + (blast olan TLP)

LP - (blast olmayan TLP)

Burger B et al, JCO,2003
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AML Meningeal Tutulum 44

Laningham FH et al. Neurorad 2007
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BFM-95 (n: 2169)

Taneé armrdsinithao79.5)
CNS2 112 (%5.2)
CNS3 64 (% 3.0)
TLP + 148 (% 6.8)

TLP- 119 (%5.5)
Mo ri cke A et al .

BFM-Gazi-Tané aneé n/thoaw?2s

Kocak U & Gursel T et al. Pediatr Hematol Oncol 2012

Tané anbnenitha

CNS3 % 3
Laningham FH et al. Neurorad 2007



Travmati k LP/ Kan|lke&

TLP BOSOérimositt]OL 1 0
Kanl é LP B@E®mosittdh > 500

LP sérasénda BOSO0Oa kanam
- Kl nenin fazla derine gi

vertebral ven©®z pl eksus
kandan BOS kontaminasyonu

-LP d¢zeyindeki sinir kol
radi k¢l er damarl|l arén ya
bile olsa)
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Travmati k LP/ Ka

- Kzl eyen KT tedavilerir
nedeni yle zorl akmaseé (
hematom ol ukKumu, skar

me mbr anén segmentasyor

- CNS3 tablosunun maskelenmesi
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CNS3 hastal arl a TLP +

Travmati k ponksiyon nedeniyl
santrif ¢ edi | di J I n deegiderekt t e
berr akkbaygeéeni bir t¢pe al énar

gor ¢l ¢r

BOS ve periferi k kan | °2kosit
BOSO6ta bl ast dajéer™®me perif e

BOS ve periferi k kanda eritr
Oran BOSOta per | e CNSSre d

Burger B et al. JCO,2003
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Table 1. Effects [of Race, Sex, Age, Treatment Era, and Practitioner Experience on Traumatic
and Bloody Lumbar Punctures (LPs) of Pediatric Patients With Acute Lymphoblastic Leukemia*
Traumatic LP Bloody LP
[ 1 [ 1
No. of No. Odds Ratio Odds Ratio
Category Patients of LPs No. (%) (95% CI)t No. (%) (95% Ci)t
Race
Black 127 826 ( 295 (36D 1.5 (1.2-1.8) GDSQ 1.3(1.0-1.7)
Other 54 349 100 (29} 1.1 {0.8-1.5) 40 (11) 1.2 (0.8-1.9)
White 775 4434 1248 (28) 1.0 438 (10) 1.0
Sex
Female 433 2493 773 (31) 1.1 (1.0-1.3) 281 (11) 1.7 (0.9-1.3)
Male 523 3116 870 (28) 1.0 300 (9.6) 1.0
<1 34 236 2.3(1.7-3.0) 2.6 (1.8-3.6)
=1 Q22 5373 1530 (28) 1.0 526 {(10) 1.0
Era
Early 731 4378 @ 1.4 (1.2-1.7) 1.6 (1.2-2.1)
Recent 225 1231 281 (23) 1.6 88 (7.1) 1.0
Practitioner experience
categoryt
1 (Leasi) 790 (304 (38) 1.4 (1.1-1.8) 120 (15 1.3 (0.9-1.9)
2 1619 544 (34) 1.3(1.1-1.6) 201 (12) 1.3(0.9-1.7)
3 1878 408 (24) 0.9 (0.7-1.0) 130 (7.8) 09{0.7-1.2)
4 (Most) 1397 347 (25) 1.0 115 (8.2) 1.0

Total patients 9586 5609 1643 (29) 581 (10)

*Cl indicates confidence interval; ellipses, data not applicable. Traumatic LP is defined as an LP in which samples of
cerebrospinal fluid JCSF} contain at least 10 red blood cells (RBCs) per microliter. Sloody LP is defined as an L2 in
which samples of SF contain at least 500 RBCs per microliter. Unadjusted proportions are given,

TEstimated cdds ratips and asscciated 95% Cls were adjusted for race, sex, age category, treatment era, platelet
category at the curfent LP, days since the previous LP, status of the previous LP, platelet category at the previous
LP, and practitioner experience category.

FIn 125 LPs, the pragtitioner who performed the procedure could not be determined: therefore, the results of the re-

maining 5484 LPs lare reported.

Howard SC et al. JAMA, 2002
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Figure 2. Reglationship Between the Number of Days Since the Previous Lumbar Puncture

(LP) and the

Proportion of Traumatic and Bloody LPs
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Table 2. Effects of Platelet Count at Lumbar Puncture (LP) on Traumatic and Bloody LPs of
Pediatric Patients With Acute Lymphoblastic Leukemia®

Traumatic LP Bloody LP
Platelet Count, No. I Odds Ratio] I Odds F!atiol
x10%uL of LPs No. (%) (95% COt = No. (%) (95% CI)t

1-25 382 171 (49) 1.8 (1.3-2.4) 67 (18) 1.7 (1.1-2.5)
26-50 664 271 (41) 1.4(1.1-1.8) 112 (17) 1.5(1.0-2.0)
51-75 513 191 (37) 1.5(1.1-1.9) 76 (15) 1.4 (1.0-2.1)
76-100 353 121 (34) 1.4(1.1-1.9) 51 (14) 1.7 (1.1-2.5)
>100 3594 855 (24) 1.0 266 (7.4) 1.0
All LPs with evaluable 5506 1609 (29) o 972 (10)

platelet countst

*Cl indicates confidence interval; ellipses, data not applicable. See asterisk footnote of Table 1.
tSee dagger feotnote of Table 1.
$Of the 5609 LPs, 103 did not have an associated evaluable platelet count.

Howard SC et al. JAMA, 2002
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Figure 4: Unmodified risk factors for traumatic lumbar puncture (age <1 year
and black race}
Vertical limes=95% CL

Pui CH, Howard SC. Lancet Oncol, 2008
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A~ 4 yak erkek sol optik sinirde asi met

B. 5 yak erkek akut Kk°rl ¢kl e gebilategor , 3

subretinal tutulum ve retinal a yre | Kgr]n%havi SA et al. Indian J Radiol Imaging, 2012



11 vy aKk Phe(+) Rl Rt ekstremitede g ¢ - s ¢ hlasikikiproma
6 ay erkek AML uriner retansiyona neden olan kord kompresyonu

Laningham FH et al. Neurorad, 2007
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Fig. 2. Flow cytometry revealing T cell origin of these immature cells, consistent with lymphoblasts.

Tageja N et al. Chemotherapy, 2010



FCM ile SSS TUTULUMUNA | 2322

Cumulative incidence of relapse

Cumulative incidence of relapse
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Martinez-Laperche C et al. AJH, 2013
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Table 1. Cytology and Classification Status of CSF and Quantitative Real-Time PCR Results

Diagnosis CSF

PCR PCH CHMS % % blasts in
Patient Clone type sensitivity result status blasts WBC RBC PB
(@) IgH 1% 104 ~10% CNS-1 0 0 0 a8
TCR D&2-Da3 5 x 10— =>10%
2 IgH 1> 10— MNegative CMNS-1 0 0 0] 38
3 IgH 1= 10— Megative CNS-1 0 0 0] 5]
TCR V&2-Da3 1 > 104 Megative
9 IgH 1= 10—% 66%% CMNS-3 a0 7 0] 24
TCR Wy-Jdy 1> 104 0.5% CNS-1 0 0 0 57
5 IgH 1= 104 Megative CNS-1 0 2 0 0
TCR V&2-Da3 5 » 104 Megative
7 IgH L 1= 104 Megative CMNS-1 0 0 0 0
IgH U 1> 104 Megative
8 TCR WV&2-Da3 5 x 103 Negative CNS-2 7 1 1 30
9 TCR Woy-Jdvy 1> 10— MNegative CMNS-1 0 1 1 17
10 IgH 1= 10—¢ MNegative CMNS-1 0 0 0] 20
TCR Va2-Da3 1= 10— Megative
TCR Wy-Jdy 1= 10— MNegative TLP-neg 0 0O 10 57
@ TCR V52-Da3 1 10~* 12% CNS-2 =1 1 1 2
TCR D&2-Da3 1= 104 159%
13 IgH 1= 10— MNegative CMNS-1 0 0 0] 0]
14 IgH L 1= 104 Megative CHNS-2 2 2 0 46
IgH U 1= 10—¢ MNegative
@ IgH 1= 10— A7% TLP-neg 0 0 388 55
TCR WV&2-Da&3 1= 104 459
16 TCR V&2-Da3 1= 10—¢ MNegative CMNS-1 0 1 1 74
17 IgH 1= 104 Megative CMS-1 0 1 1 17
TCR Vy-Jy 1= 10— MNegative
18 IgH 1= 10—% MNegative CMNS-1 0 1 0] 0
TCR V&2-Da&3 1= 104 MNegative
19 IgH L 1= 10—¢ MNegative CMNS-1 0 1 1 13
IgH U 5 x 103 MNegative
20 IgH 1= 104 Megative CHNS-2 6 1 1 67
21 IgH 5 x 102 Negative CNS-1 0 0 1 0
22 IgH 1= 10— Negative CNS-1 0 0 0 1
TCR Va2-Da3 1= 10— MNegative
23 TCR Wey-Jy 1= 104 Megative CMS-1 0 a 0] 7Ty
24 IgH 1= 10— MNegative CMNS-1 0 1 1 22
25 IgH 1= 10—% MNegative CMNS-1 0 0 0] 0
TCR Va2-Da3 1= 10— MNegative
26 IgH 1= 10—¢ MNegative CMNS-1 0 1 2 a3
TCR Va2-Da3 1x10—¢ MNegative
TCR Va&2-Da3 1= 104 MNegative CMNS-1 0 0 0 4
@ IgH 1% 10— 3.4% CNS-1 0 0 0 0
TCR V&2-Da3 1= 104 4.49%
29 IgH 1= 10—¢ MNegative CMNS-1 0 1 0] B0
30 TCR V&2-D&3 1= 104 Megative CMS-1 0] a 0] 0

WBC, white blood cell count (cells/pl). RBC, red blood cell count (cells/wl); PB, peripheral blood; U (upper); L (lower) bands on gel.

The end of induction CSF for every patient was PCR-negative and was either CNS-1 or TLP—. Plne SR et al J MOI Dlag 2005
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