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Abstract

Objective: To investigate the clinical and imaging characteristics of posterior reversible encepha-
lopathy syndrome (PRES) induced by high dose methotrexate and to improve the understanding
of this disease. Methods: A retrospective analysis of the Affiliated Hospital of Qingdao University in
April 2021 was 1 case of a child with acute lymphoblastic leukemia (ALL) data. In the second
high-dose methotrexate treatment, the metabolism of methotrexate was delayed, and symptoms
such as headache, convulsion and elevated blood pressure appeared clinically. According to the
imaging characteristics and treatment outcome, and combined with related literature analysis,
PRES was diagnosed. Results: After the diagnosis of ALL, the child received standardized childhood
ALL chemotherapy, and was diagnosed as PRES after the second hD-MTX. MRI plain scan of the
brain showed scattered patchy abnormal signals with slightly long T1 and long T2 in bilateral
fronto-parietal lobes. Two weeks later, MRI plain scan of the brain recovered the lesion area, and
PRES was diagnosed in combination with the medical history. Conclusion: PRES caused by high
dose methotrexate is rare and the clinical symptoms are not typical. Early detection and diagnosis
can improve the prognosis of patients.

Keywords

Acute Lymphoblastic Leukemia, Children, High Dose Methotrexate, Posterior Reversible
Encephalopathy Syndrome

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

ALL 525 WA LERYERR, SPrA ) LEREN =02 —. ELERJLHER, AWrEgirr
TREET ALL LTS, TAEAAE 4RI 2T 90%, BIBL, )7 a7 AR I 5 SRR BR B 52 3 AL .
FEJESBEVI T, ALL B LAERS E AR 2N RITRETT THIAT — 5 ISR IG, e A AL BRI SE AT BEF1 7 T
SIX SR E AL, ) LEREAE IR AT AT REVE A A R SR 2 RGUER, B A 1F . S
FERRAS OB AN SN » o5 AL A U DA ] 3 i 268 1 5 8 (PRESS) [1] (EUAR S Bl it e, B e B
TRIE 11325 2 KT TP M A0 7 40 18] HE I RT3 428 e 0 5 s £ 491 o

2. mlsEE

B)L, B, 7%, W “RHSK, RIIMBREHE 2 K7 T 2020 4 12 A 29 HERAEBL. ABE#E
MR + CRP: 40114 130.96 x 10°%/L, A H:ki4ufit% 7.07 x 10%/L, #2404k 119.57 x 10°/L,
ZL 40 A% 2.99 x 10"/, IM4LEE A 75 g/L, i/ 97 x 10%L, CRP 6.01 mg/L; fWifi CT 1E% , E2A-PBX1
fha B FE A, £ MICM 43 8L 62 Iy S ok B2 40 i 1 i s (ALL-B) o 4% w5 )L 35 o B 4 40
CCCG-ALL-2020 J7 =HEALTT [2]. R 5 i 155 2% ff - CAT. CAT+J7 Z4LyT, D1I9MRD 1.39%, D46MRD
<0.01%. 175 —RKHEF QR HD-MTX), WAENIEHERRR N 71.7 ml/min, MR85 & LVLEF K & 07
SR E A4 80% (3.8 g), 20 /N FH UMM VR E 57.20 umol/L, FE RS T 72 M FRES fiR, ZEHE
ERA IR < 0.01 umol/L.
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2021 4E 4 H 4 HONATH 2 Jr AR K5 B R (HD-MTX) A\ Bt o EEARTCBAYETGAE, 58 38 I A #I
A R RIERRE .

4 H 13 H4T HD-MTX 4bJ7: 45748 MTX A 5 g/m? (Fidh 0.475 g T 0.5 h W&k, 4 4.275¢
FREEFIKTE 23.5 h), HiEIFGG )G 2 /N, A TEERRHLFE KA 5 mg + 4T FBTREARTER 35 mg + JE4H
MTX12.5 mg =BEHEE—X. HD-MTX & 3 /M, FFERRAFBRERE AR (R IR PH E > 7). ik
1T MTX IS IR BEAT I, 20 /N3¢ 24 53.1 umol/L.

RI7 )5 20 h, HBJLHBEKE. B 1. Wik, HEEMTZMMIc, TR KA ik
My ANBCSERRIAIT, B UREIR AR WG o VAR 70 0 PP 5 A s ) 25 FRUMES 5 32 he 44 hMTXIREE A
29.8 umol/L, 7RI 2: W H-FRES (100 mg/m?)RRGATT -

W7 G 70 h B)LRRIE K, RICAEIRER, 2R, WE B, BAAERE, Fre4 3 9%,
Y5 T H PG PE Smg BEFHE . 4 I MLE 140/95 mmHg. B A: £ B R AR R EIEK i, AR E
IRIERA Y. SE5 i MRISFHER A, 8 ATAL e FoREg K TL K T2 B 5, FLAIRREE
e 5 (WL 1), DWI 2EiEEESOLE 2). TR B SR 2~7 Hz B - SkiEieiss), §X 28, 3%

Figure 1. Skull MRI-T2 FLAIR sequence. Bilateral fronto-parietal occipital lobes were scattered with patchy slightly long
T1 and long T2 abnormal signals
B 1. kA MRI-T2 FLAIR 751 UMZEATAELIT BB A IREE K TL K T2 RERFS

Figure 2. Skull MRI-DWI sequence. Bilateral fronto-parietal occipital lobe scattered patchy scattered high signal changes
2. A MRI-DWI 5. SUMERTRA AT EEBE R E S E S
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RN &7 R LMBEE AR, REMBIE, B, IRERZEAR. SMERCE R EEE LA K& A
B R UARE, S5 RARWHIE TR LA RIWOR, 1555 150/90 mmHg, 4T RIEEF.
WRIEKFEIS, H BRI K . 2adih )7 ) LR 2RI IR EEZ M T B %5/ 0.01 umol/L, - 1 47 il £
E, ARFHIHEER. 2 FEE AN MRI PR 2R H IR XL 3. & 4).

Figure 3. Head MRI-T2 FLAIR sequence
3. 3Lf MRI-T2 FLAIR %)

Figure 4. Skull MRI-DWI sequence
& 4. LA MRI-DWI 5

AfI B ILE ALL (F155), ZEHEITAS 2 Yk HD-MTX ALIT IS 24 /NG P B0y S i IR T
B AR B , U MRI P SR TRk e B R (2, SR SE 2 I s I ZE AL R
A A, RIERPH . BRI 2 R %, AN MR P B E, Rz
RGO, HARMEHPURLISIT, HERM IR A, Gl b, 1SRT8RO -
3. Whig

0 20tk ) L3 bk EEL 40 M 1 I (AN YE T R R, AR AT ISR A2, B T A B
AN, SEFFRBIRATT A R GRS th B BB, AR H AU TT e 8] A &tk . W AR I 4 75
Ve, HCHLH T AE 2 J So HHR  28 2R 5 I R A B B B R A 22 0 5 FE 18] I AR DROE 3 5 1 B s A
%, AR HAS RS
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PRES 7 1996 4 H Hinchey [4]% 1 JeikiE, H48 HI AN 2 0L T8 0 5 R B 7™ 25 I
N R AT DA & P2 B A SR A S 2 e IR YT B RS [5]. PRES W SUMEBUE ST, R
R R RAE . RORBERS . ALSEREAT KR kLA DR B A . Fo, SR ROR BERS AR K A
BURE W, SR H B TR (RIS R, SR REAG AT AN R e RSO B E R R, O R SRS AR XS
UL, WBEEERS RONAR ) R B AR R EAINE . R R ISR RO R AR B B RS
I, 5 FERSE PRES. JeRi il R K 2 B3 ) L At 52 Jo 4 e (19R T, (RS s S
AR R . KFE 2 A 10 2 L) LEE B 2 e i U3 N 6] Al , LRI 42
B 5 B R 2R R A, AR R, XS A T R R — B

1E ALL 3 ST I BR A4S PRES AT RES HD-MTX B ki 5 B VRS S RV . 5 P T 5 e
WS X Bh 2 A0 AT BRI BRI, Sl 2 o A B TR IR B4, 40 7RI s v s R R
S-IRAT BRI RR A S-IRIF e IR FIAE s AR RS, T B0 M SRR K IR A= B,
AN ek D> A IO A ML N B S A, T AR AR S K 7]

PRES iZ W1 E 1 il MRI K 25, PRES 7£ 2t LY 5248 5 RN TIRE I B2 2 19T 9 2 1R af R v
AR, T A% (T1-weighted MR imaging, TIWI) 21K/5 5, T2WI 25155, AR K 2 (TLAIR)
JF AR RN AR B IR 5 15 5 - FLAIR A DWI EUG A B X 43 S I8 MK I R4 i 25 0E K p, J 3
7E PRES 4 22 H W it o LS YR /K B E DWI R B 86(5 5 8IS 5, 7E 7R BUS15 (apparent diffusion imaging
coefficient, ADC) &7~ N5 5, T4 E LK B 2E DWI Hh R SIS S, 7 ADC K SR MRS 5 [8].
BT Ah, A8 St B R B RN . PRES i385 MR- AT, AT AKTFR, EEEA g i 4
i, FAMEHRAL[9]. FHe LA NB S PRES AHSE, WfE e PEmi 28 . SVERREUIE A RE R . BT
SRR R I A8 IR Ik S A TR s AN R I A XA [10]

= [H St Jude )L EE Pt Bhojwani Z5[7]HF 787~ 42 /N MTX 7KF- 5 W0 H-BR 571 &8 ) b 26 5 4 4 i 1k = 1
[ ARSI I TE D%, 3 3% B S I FRATS 1) 70 3 AR RT REDRES T MTX A B e . RZ AR IR F N K
ARG TN, SRR AR fa K 2 BRI AT I B 2 S 221K HD-MTX FILIT 36897, W7ol 14 & 4 MTX
AR RGEEE MR B, Hoh 13 fI RS2 MTX 8IS B HD-MTX, 12 Bl R EAME R
GuEptt. [FE AT I B ZREIR 1) 10 838 R, 3 ATEE WIRF KIS MTX JEETEM & 5
FARRATT MRICHBIYE, AR MRI TR 5 B = p 28 24

e MR AN SRR T /& JLE MR B PRES MBI F R 7 i fEH s Wk e i s . 4
B RRE RN WIE . R SR G AE LA A T R 250 LI 7 A 7 T 2 1) 5 e 3 0 ) R R ik 7
— IR AR, I3 FLIR I M T 5 (LDH) & P B2 ThRE R RS 1bR 547, 7EA)T I FEHh % PRES 1 #1%
Febr Tt m A gt 2 X [11].

ARG TCTBT B S e dIFa YT S8, AT AR S Tha B, A MTX 23R m, HRER,
FEE 2 I HD-MTX A7 58 2 RIHILAHE RG0S, I LI R 5r, 456 MRI K 12818 PRES.
ZIERE S DLV RA K 8L MTX 2RISR B/, (R, MTX RN, 0.
AL AR T A4, 52 DA R AR B I TS ) LB s BREAAL T mT B st mm £ LA I fivi ¢ b 2y e
MR EE, 8 MTX AP B USG50 s MTXOG HRik i 20 B PEVE B LA 7 R R .

) E2A-PBXL fil & B DRI BHPE, bk D5 BH PR B 7 62 BN g e s, AR VR T RSB, MRD #%
B, A EFERRTHREMEREHE R, BRERNEREGREEL, BN T%5HE[12].
HARA CHREL B E2A-PBX1 fil & FE K PH I 5 PRES & AR S ARG

F WIS RIZY 1 PRES 99 RZ s (1 i . FLva 7 R N2 RBRIE R il 98b 8 ik
TETE N B S 400 ) 7 Sl 4 R B P 2400 B P R A A A IE I IR 3L SR XE VR TT - X4 T PRES
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S VR G £ 3 N 2 URUR VA TT M AIE BIHEIR[13]. H#EIR N —ANTRER I EF IKES MTX, BErrERL
UGB AT PR . AN B R 2l s i, B FHH i AN b ZE KA S5 B T4 1 A VR M 7K
BRI e . BETTR I, FRZURISAEOC PRES IR AR 55 A Ve 5 A i 2 S AR OG- 2 R A
HZARFEPUR A R i IS A O¢ PRES BPREAR . AHOCSCHRIRGE, 4 88 ) L IR 32 K77 B FR 2 s
B VRSSO I PRES,  BC A 8 F 2 2B ] S 3 TR S8R [ 141 DR 1 Jo e SJS i e ] 5] Ak vy I
JE, SR, BRAEMEASZIEW, 2BRISE RERIE B & AR BI[15]. PRES # REdHAT - 2 Wi 3+ K HERA 1)
EH, HAEEE R RIER, — AR A7 IS BOREREA WK . SR1M,  ZEIRIZ WA 24 ] e
FHEOK APERR A, FLZRIETI[16]. g I /D PRI PR A I L EEG F1 MRI B 17, LLidE— 5174k PRES
HIPE[17].

4, g5ig

IR PRES F& ) LE I IR e 7 Id e s K F ACRE, AT BT R HE R 2 I A 2 3tih
J7 o PRES & —Ff o IHIEH AN I A0, WG REF, JUHORESZ SRR A i (B I iia /7 0 L
HEER PR Fh R RGE L. XA R ST MR IR L % 28 5 SR R BRI R PRAR B, ARt AT AR S
HIRTT o FRATINLIZ 5 I 5 DI 8o ™ EE AP 28 28 G AL S T we A PR A Aer Il B i e T vy, JC 3L
7 MBSk BRI Bt R A RS OL R, N BEMASE PRES

SE K
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