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Abstract

Hemophagocytic syndrome, also known as hemophagocytic lymphohistiocytosis (HLH), is a non-ne-
oplastic disorder characterized by the proliferation of tissue macrophages, which can result from
primary or secondary immune abnormalities and is most commonly seen in children. The onset of
the disease is acute, and it progresses rapidly, often leading to severe damage in multiple organs.
Research indicates that central nervous system (CNS) involvement occurs in as many as 63%~93%
of cases. Increasing evidence demonstrates that CNS involvement is an independent risk factor for
poor prognosis in HLH, with mortality rates among affected children reaching up to 75%. In clinical
practice, diagnosing CNS involvement relies on a confirmed HLH diagnosis; it can be established
when any of the following are present: CNS symptoms, cerebrospinal fluid abnormalities, or cranial
imaging abnormalities. MRI has become the standard assessment tool for evaluating CNS involve-
ment in HLH patients due to its non-invasive and radiation-free advantages. When CNS involvement
is present, patients typically exhibit a higher rate of positive findings on MR], aiding in early identi-
fication of the condition. This article will focus on the understanding and research status of HLH and
its CNS involvement, particularly emphasizing advancements in MRI imaging studies related to
HLH-CNS involvement.
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1. 518

MW 111 248 Jf 25 1iE (Hemophagocytic Lymphohistiocytosis, HLH) - AE 88— fh, &2 ik R4 . 2H 2340 Ay
MRS G5, AR RERAER T, B2 MmE PG R[] [2]. HLH EZ5 PR3 R
I 11 47 & 1iF (Familial Hemophagocytic Lmphohistiocytosis, FHLH) A4k & 114 1 1l £ A 1iF (Secondary Hemoph-
agocytic Lmphohistiocytosis, SHLH). JGit & 5 & ik 24k ktt, HLH ¥ EA A armih, & 8 K&AF
R TR, RESSE . B BER X M4 & 45 (Central Nervous System, CNS), 1fj CNS 32 R Al ik 63%~93%, #7
AT T, PR M = [2]-[5]. Bt S B FifaH, CNS 52 22— AN A HLH TS A BXUS K 2 [6]-
[9]. 7EIGIR F, CNS 52 RIENL, 7] LU % VIS 2 RGR (A FIFE FE BIRREAG . s T 58 0
REE) AT BRI SR B 5 A S B SR BT A

SRIM, CEIIRRILTT T, HLH E3 RG> E7r BE LE12 CNS 2 R HHIL 7 & BURs Rk, L
HEEPMAEREERIEE 5 2 RRMZ B, IFH 523 HALRGR AL R0, i = R
PE[10]. UEAL, CSFAGEJ® TAEIME, HLH B3 WA BB e %, InR TR 1 CSF k&
BRI R, I HACE AT — 1) HLH-CNS 52 8 38 75K A b 3 L R o 5 R 1) S 4 [10] [11] . W FEER
B, BEILHR RS (MRIBESETE IR AR A0 2R B2 BT R0 9 A8, 3X % HLH-CNS [ R3S b e st i
Wifa BA EEEmM[12]. Kk, Eid MRIFHRG] CNS B3R, SHiREmE t B A EEZ L, Kl
JETE A B AR BE R B CNS 2 R BT .

DOI: 10.12677/acm.2025.153799 1739 Il R 125 23k i


https://doi.org/10.12677/acm.2025.153799
http://creativecommons.org/licenses/by/4.0/

LR, R

2. HLH-CNS 2 Z#h4k
21, BIFR

WRAE PRI 8 AT RAT R AR o, JERYE HLH BB G S K, 76 % Gy tikia
PR, DULERA N EEZBNSR, 2 B NAIEMEILL 90%, 1 % NKZ) 70%~80%, A /D
AT NPT B RO [13] 0 4k 1 HLH AE 3R, AR 5B Ot 2 EB ). ik Mg
K G BB S K R AR KRR, RORER 180 I AN, HEBENGENBMIFIZHEE, %
B A0 2 AT BRI 2 T AR [14] o J8 I 2 O I IRBEFUIESE, HLH B mERENE, HWE RSk
iE R AR F LI o SRk B YA 11 AR 2O HI A B BIE T 25008 7, 63%~93% 1 A 2 7E 3 i Hh 4= th I
W2 2 4% B (CNS-HLH), FARR N E IR (58%) . i & AF (32%) K fidi i ) B AE (27%) 25 [ 7] [12]
[15].

22. WEFHR

HLH 8% R R . B B i B s R 51 %, REREIFASH T —FEER
GPEHIT IR . X L RE T, PRSI R, 5 A O I R 2 L e HL A e B A A —
ST R AR TR, T B ISR A SE T -alpha (TNF-a) M 4HAE A -6 (IL-6) . X —id FEA
DU T G S S R39S BT T HLAR T AR R ) SR 2 S BE L o B, (R Bl g im A
A LU 5 380 S5 PR L 200, 3 R B 7 oL 40 A R 2L 3 A0 M e ) S35 0, X — P SCRE T HLH
Hh B B A LA AR

Henter J. 1.55% A\[16]7 1992 4%} 23 ] HLH-CNS 52 2 (1 & LBEAT T 20 B2 R A IR AR FT, IE
SE T M2 AR RIS POR R B R R DI DGR, 2ok HLH-CNS Z R =B BE: 1 1. s
PR P00 EC 2 A M A IR, I ) A K R IR s 0 S AT R A L 4 i
FARAR, LU SE BT RAORAE s 03] NSERR IR R 2 A IR BE L TRERE, AR AR LR
AR, BT ASAL[10]. 2B FEHE— PR T HLH-CNS 32 2R A 2800 P70 3915 i s 2 250 ™
AR B B A R . U4, Haddad E.58 N [17]36HEAT T AHOCHEFE, £E BT BEASAL I et b, B 5%
RBL, EACH R EL A RS T A B R 5 A e P TR T RE S SR BE R AR . RSP it (Rt T
K BRI AN R TS AR s, B S EUE T W e F I, MR AR e k. X R
SN GIUR T BB . M TTER . PR GRS AL S B R o T3 e B AR o — U R
TR SRR RN

3. HLH-CNS 2 2 isHtn g

HLH & —Fh ™ B SGEE ORI T-FRA 7 6 e g BUs B EE, AR 2 Wi Ay
Ao FEIRIR L, HETA K HLH 2 Wiksik 2 i [E 4L i bh 2 T 2004 SEAETHI[1], & LU R AR
HEHAE—AEITE2HT: 1) 2 T2 W& HLH. & B PRF1. UNC13D. STX11 %% H i LA HLH A%
PR R R EL R s 2) HLH M2 Bibs i LAR 8 T 2 5 . O RReE R AR > 38.5°C); @ B
PERER(Z& T >3 cm); & A& m4ifk/> 2 R K L - (HGB <90 g/L, PLT <100 x 10%/L, HM:kigh i
Xt <1.0x109L); @ R : SEHM = >3.0mmol/L, B£4EERE <1.59/L; ® EHRE
PERPRE S, B RS, IR AR R IUE AN R s © MiE%E A >500 pg/L; @ HARRG
My v 2 PR E B s ®) AT CD25 (sCD25) > 2400 U/mL.

ERr F g — kT HLH XA /G052 R 002 W3R, (H2, IRES 7R 2018 A 1
MR H: CNS Z R BB LA R HLH 2 Wi A 2Eat[18] [19]. — BRI CNS SR, IiE ik
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S (B WEERAT > 5 Ml MY/EE AR TR > 35g/L) Sk AR 7 P AR T, W LAS
5 HLH M1 CNS 52 R fEIRRERITTIH, I —F i EF R M s LR/ S0sER, REERS 2
ARG ZHVIMK, HBESZINHAMAGEN, SZfmth. W aEr y—Ma Qe E
R THRE S ™ P A e s B AR A AE B PRGSO N AT . BTEL, MRI R R TR A
TR R R DR R R D REBUE AN B A R L3, Sl HLH UL CNS 52 2K H ke & T B [20].
XA T IR S R4l CNS S5 M ZhBEASAL, Nl PRAR (3t SN = 1 (472 W i 4

4. HLH-CNS Z2H MRI & F4HTE

MRI 82115 HLH-CNS 2 2, XIT &EH2 WA+ #et 7 JE . ZWMMIKHE . (H2 %5
RIS IE] R AR R 2 A, G F RO EIMAFERDI. HAr, Mk SikiEm g
SURGFEIN SR WESEIR T2 M55 MR s il DA S S S 2 R R I

BCHS WL ISR S R R I G AR IS fl TR R R [12] [18]. AN 4RI
FAEILE RS W, X 51K T R R FE R 2 %0 . CA e MR AT R8N HLH 5 2 2= B
RS — B BE[10] [12]. H AT S4B e AR E D R 1) BvAInGR: 32 B IR 19 LR . 2) Bk
PR R s ve . 4L <1 B, B0 KM 2 0 AR EE > 10 mm; #5580 > 1 B, 1%
FERETE 5 mm LA b. 3) MNEY K A AN (B 0 i == H A FE B CRR K N AR S T A KPR R
tb) > 3.0, MM E SR LS A B N SV I ES R DL R B SO A B S R HE[17] [20] [21]. A
WHICREA, W40 RIS nTi ¥ [22]; Bilan, D458 N HAe i BIBE Ui, 0 B s i 4 00
RIER AT LV K (23] H AT MANE X MR R B S5 IR IR RGO, 3O 5500 1 R]3EFE AR O,
R PRIHIT FE 75 BEUR NIRRT 1 L8 D] 2% Qe 52 0 i 22 4 140 R A2 S LT i v, DU Rl PR T (i B R L 2 1)
WA -

B 7SR, AL R AR . AR S AR A T R AR RIS
PEECORFIR) A8 Bt it A8 [21] o FoHp sk MR A8 T R & HLH-CNS 52 22 1058 W BOw B2 008, 4
TSR, RS 2 RIE AR = B (EAERNR, AR AR R kLR R IR R S
SRR 28 o ARG i 2 Bl LB A B AR L, TR AT S 12 W . MRIRRE 2 ZALFETE T1WI
FEMEARE SHEE S, T2WIT2-FLAIR EM&EEEES, WMokt DWI 20 &EE SR KAk
TR TEAS ARBE AR KR, /R3804 D)2 K G~ 3R AN (B) /M P BR T i2 %2 3R, IR, )=
KEE TN 28, TIWI 25MKES . T2wl £f&/EES, T2-FLAIR E&/MEmEES, DWI IR
ZIR, HArAA HAAIREE MR SGHIBTIT, Bl DT, MRS ZDRe i ik AR, Mkt
(5340 — MR AR AT, 1 K RERR IS M A8 ) 22 DL RRAE 434 9 32 [21]-[23] 8 Sk 28N
G = S R B XA R BERCIR S AN IR DIR I S TR, LS, A EE R ROKM . Rig
YRR AR R IR R, DAR SR S 52 RO L, PEURBUZ IR [24]. 2805394 7 EiR MRI )
S e IR R S IR R P 1 2 G B — SR A D 23 BT [25]-[27] - AP HE I CNS-HLH &L
— LT E I RE, SETIR S, BT R A A 100%, £iAAE HLH 4k Kk Bt Ihae R i
BRI /D (/N T 47<16 x 100 ANL)H [21]

A HLH-CNS 32 R AR IARR A%, (HIL AR PP 0 T H U3 2k Fo M i 3 A
—EHBI.

5. WK
FI 4R R T HLH B35 b ONS M2 2, FE00 T HLH-CNS 52 BT 7 KR IFTT.
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[E #h2f 3 B F6 T HLH-CNS 52 2RI, 25T AL 7 2R L3 B2 ATdb AT A s i 7T, AT TgN T
34 ] CNS 52 21 HLH 2L, K3 73% (25 1)) HLH £ )LIERZ I RIZEAE CNS %2 B, & 473 T4
AL AE AT 1730 B LER I CNS 52 2£(100%) [21]. [E %34 % HLH-CNS [ i fE, Wf 5E 42
HHFERIRI: X GKFE NFERDLE HLH BIRG RAE 55 % TG e R R O 7l i, R 60
11(93.8%) & )L CNS 52 £[12]. E N M8 BA —BUNEe R AR E AN HLH, @240k HLH,
Y5 HPLCNS Z &

7E%T CNS 2 2iiT e, #E Myung-Mi Kim, Mi-Sun Yum LA E N8 SRR 5
CNS A Z R M EE L, CNS Z R EH MG B Z[9] [28]. CNS Z RTn# A7 R T LME RGUE
Ko X—KILIE T XT HLH-CNS 32 RHIAR, 228315 4T HLH-CNS % 25 HLH [W#ilj5 5 &
AR IT

UbJE, #F%FF CNS 2 BR5 S IRF 7, SCR . B AIE 2018 4EXf T 89 #] EBV-HLH & LRI
16 BMXRIAR 5, I BN ARSI SO A] S T e v o5 B+ 28R R ) B[ 29] o 12
TS IR AR B S0 5 AT AR Se T IR AR R BLIX — A Forbes. Chung 25[30] [31]45— Vit i 5
FSAGSAA R s HLH FR 3 42 B i A0 /5 ) 1T B (1 vk L AL R A Sy PR MV, B 15 3t
JERT L% NEE. MK RRAZ A A FIIR AR A5 A, 308 43 B8 8 ) 2 I G 1 i e 0 8 1) S 5 R B
CEA AR SR AN, B IR T MRIZERBLXT CNS 22 2112 Wi i 5 28 3([32]. MRI 1FA%
AT WS R EOE IR . 4 TS NIRRT T 90 1 HLH-CNS LI 4, R HLH fix
AR AT — 2 BRI, TS B (1 7 B R P R TS A O, AN I R R B Y T T AR AR K
#i[23]. ZEEWINIA T HLH-CNS 32 R 1iAiR, FEHHESN T CNS 52 R RAR E T 5T

M FARBEF AT LA, HLH-CNS 52 24 T 8 I TG 2 A 4 SR M IR E L. 7E HLH-CNS
SR IIIE IR B, 2] CNS 52 B2 Tl 5 AN AT 48 J S8 AE 1) f S LW T TR &, 1 seA5 22 1 R R
FE—E R BT DI BIIGIR, MRI AT D 22 F5UR 2 e s T A 2 A pr 85 Bh[18]. BT HLH-CNS
Z RBEFH NG ERDUBE AR D, TS RGUER T RS Gm PGS — R, @ik MRI %
P/~ HLH-CNS Z 2R, T RENSWANGS T DR S S AR e F EE. AALmTHERFRIN
ZRERE, BT R TR ERHE, SWITRESIER, R E B E R T KR &
I 8 5 A5 SR I R 9 5 s AL RN R L ek R R R S 2 A, T DATE s i R R R A B ) AT X e AR
SR E[33] [34]. Tk, FrEEAE HLH B, L2 ERIMH PR E RGERIER, #HMN
HBEAT MRIKSEE . H AT E N A ¢ CNS-HLH 528 2=t s>, 9 HIE A A2 # % T HLH-CNS %2
RMB R IR FRAEZB00 I MRI S35 BORES A BARR I, AR LB SCSAARAFAE 5 508 7™
KRBT I N T U B R e S PP A AR AP 8 R G AR O TN, 75 B AT RIS TR 7T . KT
WA IR HLH 28 S KR35 5y, R Pl 5 oAt 7198 98 R PR 0 [X 2015k LA R A eT i o
55NN g ARG RUHRER, SRR E it — P Mt ot

6. RE

MIMEZ, HLH 2 —Fh R R 2 R R50E, Hr CNS 2 HLH 8 5% RIHAL. HIFRRY, #hE R
GUIEAR AT REZ 12 HOME— 2RI, H CNS % RJ& HLH A RIS IS XU 8 AR R 9 2 ik 63%~93%,
JEHAE CNS Z ZEIL, BURMHNELZE, JWILARAE 35%~75% 2 [AI[33]. H AT, [EMASMAE T HLH-
CNS % R2HW i DaBUS AERIER, MRS CLRSEERIL EIfThE CNS 2 2404 17— &K
. fERGSE L, PG TR ANECE. AN EENE AR XD AL IR, T
X R R SRS RF o FIEIE AR 22 KB CNS 32 JRIRFIENS T 5 ML IR T U B A I [34]
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[35]. MRI AT #5 BB AL PAtp A2 O A A ™ AR RE , TR 3697 75 SR e, ande Sk A AT 1 it ik gt
JES 7 HREAS R (R T7 SR . BEAh, S RAR S BE VI w] LAY IR T BN TN S (1 2 WA HiE 35 Bh PP iR
JYRCR KA . Bk, AL HLH BE R, A A B TR IR AR S W e 1, e et o
B ERANTIE BT .

53

{EZ, HATRIRT SRR T HLH-CNS 32 R 2 G0 — AE bR e . JF HoR T8 % Bl v il MRI
WARDUJI:; MRl ERAR R R Yl RS B WS MR R A M ARz e

o MRI TR B A2 an iy R 45 I PR SR (1A RS R L BEAT SN2 B, Mok BRE A A, SEAC B
A AR SR IR TT THNA 3 AT IR A I -
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