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Abstract

Purpose: To investigate the risk factors, diagnosis, treatment, and prognosis of cerebral venous si-
nus thrombosis (CVST) in children with acute lymphoblastic leukemia (ALL). Methods: A retrospec-
tive analysis was conducted on the clinical data of 3 children with ALL complicated by CVST at the
Affiliated Hospital of Qingdao University between September 2022 and December 2024, along with
a review of relevant literature. Results: All three children were classified as having intermediate-
or high-risk ALL. CVST occurred during the induction remission phase of chemotherapy. Computed
tomography venography (CTV) and magnetic resonance venography (MRV) showed high sensitivity
in diagnosing CVST. All patients achieved a favorable prognosis following sequential anticoagulant
therapy with low molecular weight heparin and rivaroxaban. Conclusion: Early diagnosis and ap-
propriate effective anticoagulant therapy are crucial for improving the prognosis of children with
ALL complicated by CVST.
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1. 53|

PN B DK S ML A (CVST) 2 ) LB SV ik T2 40 0 3 i (ALL) 2> L HL P BB I AOE . 29007y 22— (R
BRI ARE, K B TiUA REF[1].

2. leFR#EH
2.1. &1

B, &, 124, R “RZE 10 RAEE SNSRI AE " ANB. KA HE MICM 25 512 0 St itk 2 4
M PR (T &, HfE). ABLAim MR A& W54, % CCCG-ALL-2020 /7% ¥ VDLD ' S&MiAIT. 1897
W) 2 A I R FIB ff% 0.74 g/L (IEH{EIEH] 2.38~4.98 g/L), AT-l HiK 71% (IEH{HuFE
83%~128%), HiE NAYEE AR 2 K. J0ITH 33 R, BJLHIRE 2 S MmeE 3 %, mih CT “F. H®
fE S IR RAR LS o e . PT 13.7 s (E#HYuH 9.4~12.55), APTT 35.7 s (IE#{H i [ 25.1~38.4
s), FIB1.09g/L, AT-II173%, DD 390 ng/mL (iE%# il 0~500 ng/mL). fiifsi MR: A%t AR 2
WP AIRK T K T2 {555, FLAIR Eifs S0 1(a)). i CT E ki & (CTV): LoRSE. B
EREN IR B R AR SR (B 1(b)). FR MR A FR S BRIk B A e . T T
JFZRIRIT 35 K, H M MR 175, SCNRMEIDYE T BIRIT . 5 B RS B T T4 B (PEG-Asp), A HH
MATER, PrEtiaTT 3 HZ &M MR 7~ EARSEE SREAY ST & BTEE(El 1(c)), buktiasr
JU ) 2 2 0 00 ot s I

2.2. & 2
wE, 5, 10 %, CRIA KT NBE. WKIEEEE MICM &R 22 MREd A HEB &, F
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f&)o ABERS AU MR A WL 5%, M %, % CCCG-ALL2020 /7 & VDLD i S RiAIT . iR
JT5 33 K, BJLVRRIE, AT CT RAUMIRESE . BLSE. XU RN R B k. K P 35 Mk 3 P88 6 s (14
2(a)). MIESE MR R/ CORSE. ZepisE . B SER KA T (& 2(b)). Mgk MR I SR (MRV): 72
CRFE. AMiSE. HERRRIRWIE 2(c)). MHEHIES, MEFH: PT13s, APTT34.6s, FIB0.44g/L,
AT-11163%, DD870ng/mL. TR/ THEIUEHGIT 17 K, JEHHAFURIPIE O, Prétiasr 3 H Z &
A3 55 MR 7~ 20 DR 52 78 2 S5 AN B B (I 1] 2(d)). B JLJE 808 ] PEG-Asp 5 S A4kJ7 5 A A ke
TER. ShAE AN MR Z2HEHEYT 10 A, MeRRE, 15HRKDIE.

(@) BITEII MR; (b) YEITHIM CTV; () 897 3 H G/ MR,

Figure 1. Comparative cranial imaging of case 1: Pre-treatment vs post-treatment

B 1. w6 1 e R R MRS G EL

b !
(8) IR CT: (b) W7 HBIMIE MR: (0) W7 TG MRV: (d) #1773 AR IR MR,

Figure 2. Comparative cranial imaging of case 2: Pre-treatment vs post-treatment
2. fRf5) 2 J&TT AR AN S 15 2L

2.3. %% 3

B, 7, 3%, N CRMPEMBTE 1L HR” NBi. KA5EHE MICM 45 12 2Rk 40 G i
(B &, HfE). AR &)L MR AR W%, ML MIER . 2 CCCG-ALL-2020 75 %% T VDLD
B FEMIRTT « 16T WA 2 LB PR FIB ffik 0.51g/L, AT-111 51K 55.8%, RAWFRF, FHiEAN
AAEEARE FIB IEH . V69758 33 REJLH BT, BRI y4 b 4k A MBI R hhda, s B
MR R AN TC S 8, e . PT 14.6s, APTT 36.3s, FIB 1.43g/L, AT-11150%, DD 260 ng/mL. /i
i CT 7~ A5 AR T A8 FHIX A7 S0 kA8 7 DXL A N 36k P 5 s mT R K (4] 3(a))o il MIR 7R A5 86 552
ZARF MM FAT TR B 2 J2 X I AT RE (A0 ) 3(b))e FHITEAVTIE KATREVRIT » iR AELE 4 KnH
o TP PLEE, JAI7 LR AN CT i e (wn & 3(c)); Mk MRV 7 EARSE L B Ak
Bk, BRIk AIIRESE. ZORSE. FUNERIKE I B2 R TIFRAGTT 45 KRG SO R R 8 O iR
2 Ho JaBR BN PEG-Asp. $HLEEIAT 3 -FH B AN MR BT 4 (15 3(d)), 15 AR,
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(a) ¥BITHIM CT; (b) VEJTHIM MR; (c) 8475 CT: (d) ¥6J7 3.5 HJEM MR,

Figure 3. Comparative cranial imaging of case 3: Pre-treatment vs post-treatment
[ 3. &6l 3 JaTTRIEMIARRAR T 1

3. #ig

75 H AT A 7 2600 R, JLEE SOk EL 4T (1 6 (ALL) 9 5 4R s A7 CL kiRt 90%, (HIEYT HHEIE
RREATIAE 2 ALL T0US B A= A7 00 2 B L DR 3 o PN ik 52 I A (CVST) a2 — b L HL P R JF RE, K
297 1.1%~2.9%[1) ALL F)LHAIRIE[L], BOEETIE 9%~15% [2].

CVST WIRAMFAER—REZ MG R3], Hrpss 1AM R EERaRE R, #EIN R
AT GTE, RE) 2.4%~5%0 ALL B3 KA SR TTABRAH S e te 28, Hid CVST 24915 1.1%~1.3%
[4]o AHFFEEIAT A Fi % CCCG-ALL-2020 757 %1 ALL EJL 61 A, FHHitiln o K 4% 49.18%,
CVST KJi# 4.92%. R SCHRIGE CVST 2 K AAESE ARG 114 N A ER =" N[5, S4B TH 3
il ) LR ZER ] —8. Ao EGEIL. EKILE10 ). By, 7 I AT-H1 IR, oo ik E e L
T R J5 R 1 N 4 2 R R VST IR ZER[6] [7]. AWF7TH 3 B LI AR, 2 BI4ER > 10
%, H¥ZET PICC BE UKEL UMM, Hr 2§18 ) LEIRTT IRAELE AT-N1 JRAS, PRk
e ALL LA A8 5 1T AT R Bz S0 25 I i B8 GV TS T

CVST MG RFRILER Z K 1, 5 WARER SR, MR, BEREARS RS AR Ak, P 0] S5
Fidili . B REANFET[3]. IR R 2 5 Mk 7 B, 22%~50%2> & H- M4 RS0 8E[4]. /il CT A1 MRI
A H AR A TFB, SEW CVST il CT 2 RINFIKSE I 5 i F ik = % R, MRI X AR T
HE HIVEAS B oA BUR . M CT & MRI, CTV. MRV %f CVST KI5 1112 W BoA 1R i iU [2] . ASHE
Forp 3 IR L R BRI R, Hrb 2 GITEIZByImmN CT HR$E R AR, B T IR
MR EE CVST Ml CT 8¢ MRI JIPEE LN & 54T CTV K& MRV St BT 3 &) LI TG BRI,
BEUT =45 AR H LA R Gt 5 B .

CVST HIRYT EZABUENA YT - ASH F8 I @ AL RA H LK CSVT LA FHBultia T (R EL )
XA LR CSVT L, JEr R bustia T GRS [8]. HRTIK TR (LMWH) 24t
BT L, LWMH B8 T 2 (UFH) B A 24030 715225 5 T 526 = W RN 521 45 245 07 (8 S5 A 34
[ 1o KT MPRA SR MAR LRI RS, SEEDLE MARM SSIAIT HR B HERE N 3 AN H, F Ae K3 R W 75
HEETT 6 NH[9]. SRR A 3 A H bt e T 8, e LI R ) sl B At 7
BT W R A8 ) 75 AR R 1)

PP HEIE A Xa I%iﬁfﬂﬁﬁJ?J e — Pl A ) P IR . A8 3% E Il R R 22 (ASCO). ISTH
HT NCCN AH 5 B P2 7 R 8 2 Hp (A [10]-[12], HAIRITE 58« 5 FH 300 1a) IC 7 W ot v DA Bz L 38
BTN PEROL S, BRI 2R T LB R S Rehe . bk ke A 28 DLRO U8 3 (R YR 7 [8] [13].
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2 IR BE AL R 7E 45 R o, FARID BE CONAR et ia )7 97 UK DL AN REIN 52 1 N VES B JL, B4t
T AR B AR RS . AW FR RO PR v A R AR ) L 38 Sk 00 e e 2 ) I A 4 A7, e PR
XM SR UEDUE R IT AR 14] . AR FCHRGE, RURVD RN E A RN L, Foth e WA B N AL G
BT - B IR T iy AR [15]-[17] . AMRIDBEAROC tH M B, 5 A buse2itt, A&
ZAERMRIS BEIG YT B i WL [8] [18]

AT 3 B LA T R A G4 TR TR R AR I P ST sA YT, AR H TR T TR
SN 3AN AL 10 HFI35A4H, JEHIEE CTV & MRV SR IR IF 5, TN 35T A7 A H
DA . B RE T R FRRIDPE T S HUAR T TR %4 A, 50 —8. 75 AR
PP, ) e R B PUEE VR YT R, o] DAFRIRGE TR TARRAGTT, DAB 2 ALL TS .

g LATA, ALL LSS AR S 47 )R U] ) i B8 A8 4k, 6 A5 i P H At S IR e 1)
P Skm DL IME SRR, FEY CVST R4, N AFEATMM G A, R, i 27
T Hh S FH Bt 25 4 n] 2 i B LTS -

PR R AR FNLE ALL & 9F CVST iR TR T — S M E R IR ARIESE , (EAATELLTL
ANEG R FEARE. ZEEEA, TR A R A T, Ok AT R
ool A O RIBMERE T, FAIERIR. BT BRI AFRRRIE S 77 T Ry S ok 5 SRR AR SR 2R R 3R
TP, Mt S5 R AEAS R X AN B AR 3@ I o X 28 Jo PR SRR BRI R B i TR AE T PE . 2k
OB R AR 5T 453 21 ik — BHIESE

A= A
VO A LR A A R 1 [
S5
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