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Abstract

Objective: Hereditary spastic paraplegia is a group of neurodegenerative diseases involving the
corticospinal tract, with a high degree of clinical and genetic heterogeneity. The main clinical ma-
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nifestations are spasticity of both lower extremities and movement disorders, which may be com-
bined with peripheral nerve dysfunction, intellectual and language impairment and other neuro-
logical dysfunctions. Its pathogenesis is complicated and genetic patterns are diverse, thus early
diagnosis is difficult. The specific therapeutic regimen is deficient and the therapeutic effect is dissa-
tisfied, moreover due to that the disease is chronic degenerative course, and often combined with
bone joints, digestive tract and other functional disorders. This article mainly expounds on the clin-
ical diagnosis, differential diagnosis, classification and treatment progress of HSP to facilitate the
early diagnosis of the disease and standardize long-term, multidisciplinary diagnosis and treatment
management.
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1. 5|

TR A% 25 1 48 (hereditary spastic paraplegia, HSP) A& — 4 2 5% 7 Jofi 6 B ok () 4 22 3B AT TR0, BARL
N AE FOB B IR Y EEARE, HAORHLEIE A, BAER NSRS . A R AR REAT . R ik
TERRAUR B IR fh oIzt . ZoRi A Th REBars ABE R 4E S5 [1]. ImPR o HSP 43y « gl fn “ &
FA” AR I PR R IR A S A AR AR BN RIS 2 28, S A BB E 2 AN A AE FL At b 22 Ty R e
TROE S NEIREAS . W A EMEREE) [2]. HATREE 5 TR0 a2, HSP 14 S5kt
MO I0 A% 22 A A 45 1L, I ) 2 T 20 A% A RN 25098 2 TR 1) 4 0 43 2 (AD-HSP. AR-HSP. XL-HSP.
Mt-HSP, SPG1-82 %), H:rt AD-HSP (5Lt 70%~80%, Zkifkisifte R aih—ANEEE AL A MT-ATP6, IIGIK
W IL[3]. HSP J& 128 WA &AL, e 0 %0 1~10/100,000 [4], AJwF 6 2 FBOK, Wi
JLEVEE N Ay ) L3 12 2h i 1) H L33 £5 99

2. IGFRFFHER L5 BT

HSP (92 W 3 EARE IR ARAEIR L o155 2k S A BRI PESR S2, IFHERR A, HLRfi2 iR 4
BILWr, 2 W bR e B BRAGTI o i PR 2 R B Dy AR 45303 41 DR ) P A A O O B LK A 3 v
ARG, LR (AT LA — M B AN ), AT PR AR IE I B 1D T RE B AG 1 FL At b 22 Th RE B AS (BF )0 K B R
B B B SRSFRIE . HEMRAN AR, AR . WLZ4R . AT S RRAT . R iR B . A
HFRAT . E MRI 3 HE) [5] [6]. BARMT A L@t e s i it, mLsRL 5. Je. fHa il i
AR e AT UG R A B S5 B AP A

HSP 52 DUXUT B 25 R Ia s BsiG uiz DR B ZRATIN, 5 5 AW EA RS2 2 E e kB
PEIGRIE . EEERISW: 1) SRASVERCE BB 0T BEE ERT, n: SREESRIVEB 0, IREZE, X
PEREBESEN . eV . POHTRZEVEBOE. SO0 . P AERVEIRE . Chiari BEE, AR, S RESMI
FREME 2 A RS, 2) HAMPZIBITIER, W DIZEGEMREEL. BHEDMPEI GRS, 3)
FARBAEARUDRE, W FRMEMATEFRA R Krabbe . SEP7 LA . RifAm . FEE N R IMAE |
KNERAPRAE « DR IBRDTAVAE . B ENLTK U BanG . 4) JRIPES G, B ANLRaE. SeRiE
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WL5E E 5[ 7] .
3. FFIREHM

HSP ik iitigtf Iy nl 40 A Gtk B EisAs . W G R Rariisift . X OIEBUsH L A b fkigi it . H T
SEDRAS I F B vl R FH AR 755K Panel. 424177 WES f8 25 + MLPA + ZhaS 78 . SE DRI 9 1
PRI R 1o 2 55812 B 3 W] 4T A i R 2 I (WGS) + RNA I, LRSI 5 % 2 Wr . HSP JE (K67 s 4 i 44
4 SPG (SPastic paraple Gia), F4## K ILHIIGF 4% 5y SPGL. SPG2 H1 SPG3 4%, #k1l: 2022 4 A I Ak
PR R 80 4y, HASRREEEN[8] [9] (3¢ 1).

Table 1. HSP subtypes, genomic location, phenotype and mode of inheritance

F 1 HSP IR, EEEME. [RBEREEZAR

pigicl RN E B35 3| B
SPG1 Xq28 L1CAM =F it XL
SPG2 Xq22.2 PLP1 =F it XL
SPG3A 14g22.1 ATL1 kit AD
SPG4 2p22.3 SPAST A AD
SPG5A 8g12.3 CYP7B1 BT AR
SPG6 15q11.2 NIPAL BT AD
SPG7 16024 SPG7 FAgRING e AR\AD
SPG8 8024.13 KIAA0196 LR AD
SPG9 10023.3-g24.1 SPG9 =F it AD
SPG10 12g13.3 KIF5A LR AD
SPG11 15¢21.1 SPG11 =P it AR
SPG12 19913.32 RTN2 BLaf A AD
SPG13 2033.1 HSPD1 HLa A AD
SPG14 3027-g28 SPG14 =P it AR
SPG15 14¢24.1 ZFYVE26 =P it AR
SPG16 Xq11.2 SPG16 "R XL
SPG17 11g12.3 BSCL2 "R AD
SPG18 8p1123 ERLIN2 H R AR
SPG19 9q - BLa A AD
SPG20 13g13.3 SPG20 =il AR
SPG21 15q22.31 ACP33 " AR
SPG23 1932.1 DSTYK "R AR
SPG24 13q14 SPG24 HLa A AR
SPG25 6023-024.1 SPG25 H AR
SPG26 12p11.1-q14 BAGALNT1 " AR
SPG27 10g22.1-924.1 - " AR
SPG28 14g22.1 DDHD1 HLaf AR
SPG29 1p31.1-p21.1 - B L AD
SPG30 2037.3 KIF1A HLaf A AR
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Continued
SPG31 2p1l REEP1 ER2ipi| AD
SPG32 14q12-g21 - E it AR
SPG33 10q24.2 ZFYVE27 k2| AD
SPG34 Xg24-25 - g XL
SPG35 16¢23.1 FA2H =R AR
SPG36 12q23-024 - E it AD
SPG37 8p21.1-q13.3 SPG37 Ay AD
SPG38 4p16-p15 SPG38 =P it AD
SPG39 19p13.2 PNPLA6 p=F it AR
SPG41 11p14.1-p11.2 SPG41 Ay AD
SPG42 3025.31 SLC33A1 ATy AD
SPG43 19q12 C190RF12 =F it AR
SPG44 1942.13 GJC2 =B it AR
SPG45 10024.3-g25.1 NT5C2 =Rt AR
SPG46 9p13.3 GBA2 =B il AR
SPG47 1p13.2 AP4B1 =Rt AR
SPG48 7p22.1 AP5Z1 iR AR
SPG49 14¢32.31 TECPR2 =Rt AR
SPG50 7922.1 AP4M1 =Pt AR
SPG51 15q21.2 AP4E1 HRM AR
SPG52 14q12 AP4S1 =Pt AR
SPG53 8p22 VPS37A 2R AR
SPG54 8p11.23 DDHD2 =Pt AR
SPG55 12q24.31 C120RF65 =Bl AR
SPG56 4025 CYP2U1 =R AR
SPG57 3g12.2 TFG BN AR
SPG58 17p13.2 KIF1C =R AR\AD
SPG61 16p12.3 ARL6IP1 5 R AR
SPG62 10g24.3 ERLIN1 =R AR
SPG63 1p13.3 AMPD2 =R AR
SPG64 10g24.1 ENTPD1 HRA AR
SPG72 5q31.2 REEP2 Ay AR\AD
SPG73 19913.33 CPTIC AT AD
SPG74 1g42.1 IBA57 "R AR
SPG75 19913.1 MAG "R AR
SPG76 11g13.1 CAPN1 =F St AR
SPG77 6p25.1 FARS2 LR7Ip] AR
SPG78 1p36.1 ATP13A2 R AR
SPGT79 4p13 UCHL1 =t AR
SPG80 9p13.3 UBAP1 ER2ipi| AD
SPG81 2p23.3 SELENOI =Bl AR
SPG82 17¢25.3 PCYT2 =Rt AR
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% T AD-HSP 3%, kil SPG4. SPG3 A Al SPG31 U Fyps H K /& L ), AR-HSP H 3 U 5 4
#r SPG11. SPG15 Fl SPG7 HIEUmIELA, *FTF XL -HSP &%, n[Jifidx SPG2 Ml SPG22 fIEUHREN, #
REFH T TR SPGA . SPG11 Bujp JE A, i 4F 6%/ T- 10 %5 (1) 38 58 Ji SPG3A B EU ik KA I [10]
BRAEILE 1.
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Figure 1. Consultation and treatment flow chart of HSP
B 1. HSP AR IZE
4. BRNATTHEER

HSP JyiB (e PR A2 TOIBAT PRI, A% O PR SRAEAA TR AR 1, A2 o3RI T B A L ag sh e 42 o diif
R, EBH T MO R K, HOE IR, H AT HSP M 7C A 06T TBL IR DAE e 15 2 e N,
454 ICF-CY REMEZFIAIT nI 40 MR AT « XHIEVRYT « IR RRE R 5 iR B =8 51
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4.1. IREEIT

HSP WA %, Semithom, WmPRAEIREE e, H TSRy skt . K& AR RIR T it e84
e PR 8 BRI PR AT A B B, A 4RIE R I 3 KR 7 o SPGA R ME B2 A& K [11], (HAHRWFFEEL

4.2. SEERTT

H BT HSP 1677 2 DOAHIE N X, A HEXT B E HATIZsh IReITil . 29%0in)7 . REINZNA)IT . S EhG
A, BIVAG R I AR H A, HECLBHIE R RE R, B3 e 4l A

4.2.1. ThEEiTH

G TR R . H R AT B8 ) Sl BhAS A5 % HSP S8 LA & B FIAH G128 2h Th BE B b AT VA, =
BAE 1) M DIREVEAG: IS E BARMPHSG  IUL. WSk Z0. SEshiE, A LR Thag ek
2R Ashworth 3%, IR Tardieu £3&. 6 20447k %, 10 KEGETHI R, berg “FTER. =40
SMrdE. 2) HFATRRE I ADL 838, 113 3~6 H1HAl 1 k. 3) HARIFAOEMBIGE: LK
Wy LASRTS B, AR S R X R SR AT TR 45 M Tl

4.2.2. Z5iaTT

H AT 2 O IRPUE 2R 2518 B ZORE B MR AR LT BileE. A,
FRHMREN . ZRSZRS, BAT ORI R EXTR 2 HUERE, X ] BT FRARLK T 254,
(HIF3A 3RS B35 2 s DhRE S LAt [12] [13]. ANERME T SR T 2 AV AE AL A B 45 13 38 A PO
2, (HALE SPGA B T IRUE A SR KB, InEms T 52 BRI, BOREAH 25+ [14]; SPGb
S5 AT i P e DL ] P R 26 W A e A3 A 7T B 6 25 SR IELIRR B AL 5 L PR 7K T [1.2]» {HL 7R 22 5 2 Wk TE W AT
Ao FIEEA G A AT O T R R RE P A, R LR[15] [16]. 2R AVUARES A # R
M A2, [E AT ORI K 70 B 4 RF-F A5 [17], AR N AP AT T R A LLIA B 1E 3 N RO 2, I B
ZIRTT R DIREVEIS B S ROR M AN I . R SRS RO e B 2 s TR TR R e R .
RUER, HREENLTK 259, $ERR TR RIS R Im R —2eH F T BL.

42.3. RERTT

KIS U R R 12l I % W3R IR IR T B R VE BR 45 A 18T il A e 2 5 m t FE [ 18] 46 K244
HSP Bz ahiif &), HefEE P R B S s 28 PT IZRr L. i 70 Sk, ST Itz Al 25,
BMIRTT PR ISR St B SR, R RENLER N DB UIZR[19]5, SHIEsmpEHEsh i, AR BUUIL
iK1 B AT SO SR, AT FRIE DB B I GON R VA YT T LAER R HSP R IS A
5B A7RE71[20]. PRI iR T GRS A HE ) E AR RONB21] [22]. FEPUULRE B B A LR
PORIT AU AR (T VB 9T - M FFI[23) 5 NIE R B IR B R RS 48 HSP i
HFATRE S OB ATRE ST . GKITIRIT G HSP i NI AU R AT W5 3R m[24]. BB S LR TG+ Fiibi
A IEE SRR 2, HAREHREE . BRERAL . JE . IR0 S Bl Bh 8 . Frakadedi.
B e T2 . AL ThRESE . BhAh, AT EIFHIEGE RS AR HE LSS, EEESRESGE
WAy EEE, fom. BiTH . ABESHANIS, KEER. LR B IR S0E . SR TR,
RESLIRIT Tl E Rl e . IEIEYE. TS, wToksg . T A JE U [25].

4.2.4. 5pP8TT
FHIRTT KRR INGRIGTT 7 8RR, w37 B BIANRHATTY , B HEGBE5E J5 H 55 W R (SDR) 22 /%
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VAR ZE . ot A2 T 8 [26] [27] [28]: BRI B AR JHE Aot 22 50 5 T 48 538 o 14 70 5 [29] T B PR BEAA AR <
JULPAT LI SiE A AR 55 R A OG5 40 L ARG o ik Jig, R TR [30]3RGE 1 1 /e TR )T HSP Falil iR,
AR T UEZE, PEAREH GRS AR TR AT R 78 T4 A2 AE R T HSP EH IS 1A i
BOR[31] [32], (HAHRHE FUIRIER D, UEHE SR

43 HRIERBEEE

HSP SR DU 4GS B RS A% 0 R B, (HHASHIEA R BIVEAAAE 2 RGUZ R b Aiifl, BRI
BEZRGLHERR, AAWKRAGHE: WMo semGss, &R RS FEFRER, K
VSR, BT, BREWSSE, HERAS: BERAR. HE, MEFRARSE. HSP BILEZ A H
AR, S LA OB 1)L H g . DAE R R R 2 A R R AR B

43.1. WhRBRGE
T2 Y5 i e o 3T A PR R S AR WS . PRSI, BER ANl PRIEFE A R ZE R I mE A . 6
BB, QURNTEPESE, DB RN s AT A B R VRS, IR A [33].

4.32. JHWESREIE

SEVE IR AR AR I (5 . L AR SKHEL RBURRBMI). B IS, B 4
AR D3, MAHE A, WIMEES), Hik. BIR. RERDFELE. "ERAGWIIRENIS:, & IRImILAN T,
NE TR, B AL P .

43.3. BXTiEE

ERITE B B RT R T, T 3~6 N HBEY 1 IR, %8 EE47 m KU e g 4%,
A 1~3 AREVE 1 K. ERL BEER R, TR, SREE. T R CR. A
BEE. MR ARS AT

4.3.4. IR [a)E

VEITHUR B R BEBN AT E R R DO F R G o, B ST O B PRAs, O FRR M K KW R4 B, Af
KAV R DI 2P AL HE[25].
5. BESERE

HSP & — il PR 28 I R 6 DR AU 1) HL AT v S R M I 0, 28U I RS IR gk 2218, ik T F 44
W R A, FORBEHLEIR A, B R R FANERT R B, B RTIA YT ARG R N 3, 1
TAT Z B RHRYT TB, A6 IR HLEI I 78 vl Be 45 B -5 AN [R) JE K1 Y HSP (9% [RG5S 56F HSP
HBEMREAA R MELIEIT .

E&WMAE
B AR 7R 4 i F I H (81571091); PR TiT DA ZE BRI & PR H(2018ZDXM029) .
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