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[Abstract] Neurofibromatosis type 1 (NF1) is an autosomal dominant genetic disorder caused by mutations in the
NFI gene located at 17ql1.2. Plexiform neurofibromas (PN) are one of the common clinical manifestations of NF1,
known as NF1-related plexiform neurofibromas (NF1-PN). Head and neck NF1-PN account for 42.9% of all cases. Tu-

mors grow rapidly during childhood and adolescence, and they can exhibit widespread growth, causing severe head,
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face, and neck deformities, organ dysfunction, and even loss of function. NF1-PN have the potential to transform into
malignant peripheral nerve sheath tumors (MPNSTs), known as NF1-associated MPNST (NF1-MPNST). Histopathology
is the gold standard for diagnosing NF1-PN, magnetic resonance imaging (MRI) is the preferred imaging examination for
NF1-PN, and PET/CT examination is a reliable method for early detection and diagnosis of NF1-MPNST. Genetic test-
ing plays an important role in early diagnosis of tumors, monitoring tumor progression, genetic counseling, and molecu-
lar level treatment and management of the disease. This article proposes the goals and principles for treating NF1-PN in
the head and neck region. The main treatment methods currently used are surgery and medication. Surgical treatment
includes surgical resection, and tissue flap repair or allogeneic transplantation of composite tissue after surgical resec-
tion. The mitogen-activated protein kinase inhibitors (MEK) inhibitor Selumetinib is an effective medication used to
treat NF1-PN patients aged 3 years and older with symptoms and who are unable to undergo surgery. A Phase Il b trial
of mirdametinib, a small-molecule inhibitor, has been completed in adults and children, and it is considered well toler-
ated in both groups. CRISPR/Cas9 technology is expected to become an effective means of NF1-PN gene therapy. The
treatment method of NF1-MPNST is similar to that of soft tissue sarcoma. However, the safety of complete resection of
extra-large tumors, protection of important tissues and organs during surgery, effective control of intraoperative bleed-
ing, reconstruction of soft and hard tissue defects in the head and neck; prospective, multicenter, randomized, double-
blind, controlled clinical trials of MEK inhibitors, as well as the use of CRISPR/Cas9 technique for gene therapy NF1-
PN, are all current challenges. This article summarizes recent advances and ongoing challenges in the treatment of head
and neck NF1-PN, aiming to provide a reference for clinicians and researchers.

[Key words] neurofibromatosis type 1; neurofibromatosis type l-related plexiform neurofibromas; malignant pe-
ripheral nerve sheath tumor; head and neck; surgical treatment; flap reconstruction; composite tissue allotrans-
plantation; MEK inhibitor; selumetinib; NFI gene
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Bk AL T /42230 4 ) B3k 1 90 B S 4 P ok & WD B
10 % 8¢ LA A1 10 2 LA B LE RS — IR FA G 3t
i 968 E AT M A K0 B L 43 B R 60.29% F
31.2% ; AR AR R A, 1 B E A M A= K Tl B e ]
S . FARGIE MK A MM &I R IER I,
FE 302 B F AR rh A 14 B B (4.6%) BAS L B

ANCTEEZY R AN YN R S &/ e k7P
4 . Hivelin 25/ (2010 4F ) 1A iy NF1-PN i % %
A AE B AT | B ) A R B L SR
I3 A2 T 43 U1 B ) < T S 95 2% PR T (facial aesthetic
unit, FAU) & % (remodeling) TV HFEAREIIES R
XU FAU (Y TE AR /N, X6 995 7228 ] FAU 247 sk 20
g AR 3 IR K 3 B FAU FY BEAS X, 4R 45 ] 4252
1 ) e A5 A ROR . A ATTxE 33 491 Sk T &R NF1-PN
BE AT T FAUEBFAR , FAR P4 1k, FAR
T A AL 35 5% o R 20 Ik 2 i ) A AR I
TETSCH 2 R  FAU RS E R B EE K,
TE T RE FN 26 25 45 S Oy 1 P AL T B R A R S0
XT3z 04 2 00 S 0 A8 HEAT TR T DA R A A o
B o A2, l T L AR A8 s A
K, 3l H TR 2R TR T, A R 4E A
Jigg 30" A7 — WU NF1-PN B #5887 FAU %
FEARMBRE] AT 14 B8 F ARG AR T 22
1A T AR

24 AN, MR PR 43 04 J=) BR 7 NF1-PN &
HEAITFAUEMFARE, BEMRETLIERZ
B )

a: multiple café-au-lait macules (CALMs) on the skin of the head and neck, and deformity of the right upper lip. b: design a facial aesthetic unit re-

modeling. c: partial resection of the lesions in the upper lip and the vermilion. d: surgery completed. e: 8 months after surgery, the cosmetic out-

come is acceptable. NF1-PN: neurofibromatosis type 1-related plexiform neurofibromas

Figure 1 A 6-year-old male patient with NF1-PN underwent facial aesthetic unit remodeling

1 6% B PENFI1-PN £ L7 #0322 Fon i 3

A G, 44 MRI I IR 53 8 Sy e 4 AL T 351 5
NF1-PN B3 A7 IR VI B f 4 1B, F AR J5 4h W
AT WE FEANBGE™" HEX MR IR 538
k18 AL AR Y Bl %2 AL Y L Sk T 200 AR
AR AE T BEAE R, S8 W0 — AR R A
I IR b & R AR 2 2 kR4 F AR YT BR 1
MDA e 2E JE . 1491 13 2 1 Sk B0 NF1-PN 55
PR ILIEZ T PR 43 e g D B AR, b Jeg AN {H R

FrE ], B B B R . %L 2 Bt
S FB AN FHS B 2 & CALMSs, i i 8 K& 2 A T
FAU G sk IR ARHE Jaial | L h T A i (&1
2a) ; CT 75 Mg = L R HIE , 5 MR 3R 58t Al )
Hed (#2b) o 32 T AL IR HE N AP 7E N I 2 A T
i FAU T 2 U1 BR sk e VIR (18] 2¢~2e) o 6 %7 I
F e B R AT AR K MREDP AR AR AR B8 in ok -+
20% VL b, 8H A2 R TR AT LR A S
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R DIBRA (8 2£~2)) , S IR FARFE 61 H L 356
REERA D7 (B 2k 21) ., B T 13 20, Biss —
WFRIG 645, BE M O 28 B UL i e
e B Z A~ TH B FAU LG AT 40 S IR B B8 R

J& AR 2B E R AT (] 2m 2n) 5 4 5
i @202 S A N w1 T = e A LAY
B KL U AL (P 20)

a: at two year of age, the boy had multiple CALMs on the head and neck, with the tumors involving multiple FAU, such as the forehead, eyelids,

orbit, cheeks, upper and lower lips, and neck. b: CT shows tumor invasion into the orbit causing exophthalmos and loss of vision. ¢ & d: near-total

or subtotal resection was performed on lesions in the forehead, eyelids, orbit, and cheeks. e: specimen. f & g: at six years of age, the patient’s

tumor represented obvious progress. h-j: the patient underwent palliative resection of the upper lip and cheeks. k & 1: 6 months after the second

surgery, the cosmetic outcome is acceptable. m & n: at 13 years of age, 6 years after the second surgery, the patient’s tumor showed “swift” pro-

gression in the right forehead, nasal, eyelids, cheeks, upper and lower lips, mental, auricle, and neck unit. o: oral panoramic radiography shows de-

formation and reduction of the maxilla and the mandible, as well as dental malocclusion. FAU: facial aesthetic units. NF1-PN: neurofibromatosis

type l-related plexiform neurofibromas

Figure 2 A 13-year-old male patient with NF1-PN of the head and neck underwent partial tumor resection twice, but the tumor

was uncontrolled and is swiftly progressing

2 13 FE KB NF1-PN UL T PIUERS OR DI BR A, i R A 25, OF 22 e ik Jg

Al LI R L 1) R R Sk 3030 %) PR 1 9 o
HPR T . 7R E RRE T FARMIE %
SMTIRYT , IR AR SR AS R 1, 77 B 38 W4T I -k
T FARIBIT .

214 Jir S5 DA S FiE 1 1) 0 B s, 3 A R 2
ANTTFAR N, R I 2o B e R A B
T A 28 DA SR rp i 22 i AT W, B0 B3 Sk 2005 b
7 S #ER NF1-PN A LS 80AY TR 60 B4t A
W5 JE | T BE A B R RS T RN B AR S

AL FEAT AN R B PE T A0 % B 1 TR R AR ki
ST = g O = S NI Dl = S Al (O A |
g,

323 FARUIBRFALREE  AHiE, 9 HI kAL
AT K/ A 12 emx9 em % 60 ecmx70 em A K NF
BETRIATEDIBRA , AR 2K i 5 2 600 mL; 3
rh 2 {5 SR FH T A0 2 e A S VTR RS 1Y
B A R AE T T AT 4 ) B LR B 0 K R OR
Y., T B 22 YR R 4 S5ORE RN FH AT 3T ) A7 TS R TR A
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B E 12~39 4 H B U I R], A & 30 g
SR, IN R R b R AR YA M DI B B T 2 AR
(20 Z A B L B R H i K,
78 w5 VI F 5 B T, R R A 2 R TR IR A R
ik 57.1%(4/7)"%",

Fi RSk 356 NF1-PN F ARG 97 il B RKPk
Ji R AE T LA R 25 40 52 4 L 48 B ANE M Re R F
O MRLIG IR 73 B R 5 Ry R 18 1 R FITR 2
R TFARE B MR, b A 2h 5 K R I
B, R FE, FARUIBRARR A A, TR S
T v X LA R A 08 R 5 T S R R R 1
B 6 5 1 AL BV B B 45 . RTINS R O
TR S5 R RN A B T BT AR AR A s AR A Sk
T 2900 e AR i iR B < LT 78 2 VIR (590%) 7 5
TR v A A s i R R R 0 B AR N
PR BE0E 35 2 b JLT- 58 e DI B s e 5 2 05 Ky B
B ) 2R 5 7 A Bl 2 SUIHG & TR A Sk 1 20
B

1555 1 3k T8 NF1-PN B3, 11 22 i g
T B VIBR (8 3a.3b) , Z J5 I A Z il . 74F
Ja (18 %) (B35 A5 M Sk T 22 4> FAU 1Sk (438
0 IR B 3 et B g e (1] 3¢ 3d) o Sk i
FNZH CT 49+ 35 58 ic 5 3D-CT 5 2 4 AR & 30
Je 3 B KA I AR BE g L IR 5 R A o) 4 Tt
W (K 3e 3F) .

MRT 57 WU I A 2 BR X FR B 2K 14 5 43 5t 1
B MSE R NR UL S R R R . E R G T K
INBOB SR WS H o IA I 24 A UL 3 e s iR
NIRRT /N TS B R WL TR A5 R
JE R AR o IR R A A A E
BB AE.Co B R R, MDT i 2 fIG T7 sk i~ 7 B
PEREDIFFA LR B A JE B X R IS B R HE P 25
Yy, Sk T AURD S 3 A VTR R (18] 3g.3h) 5 ]
FE K T R A7 LS R LR 3 (extended vertical
lower trapezius island myocutaneous flap, eVLTIMF)
&4 Sk 0 E e o (81 31.3)) 5 BRE A I
Bl , 203 1 156 o/L, 274 A i i 45 14, R
HISR A K 2 U e 47 20 20 i 45 1 5 8 s 30 2% 10
B2 BRVITT , 3k Bz Je it e 3k Bz A 2% , ] Harmonic
ACE+7 59 7 5 4 1k i A5 =X 6 i g 5 TR )= 1 2153
BN A5 e VLTIME o TR O 19 F AR 5 R MF|
SERL(FE 3k .31 . VIBRAIMRE R /NR 23 em X 16 em,
145 eVLTIMF K/ H 25 em X 15 em, % % 2% Il K
25800 mL, FA i Al 5 25 2 U [ VK Z1 40 0, 8% 4 i

SR, F AR ] 220 min, FAR R L H I
A R S A I, TG T O 0 R AR K R
Re PR I8 A LA, WA KM E & IEN
iy A W R T A B U T e
W1 4 52 0 (] 3m~30)

Chen 45 (2025 4F ) 4t %', Wi {7 NF1-PN 55 14 it
FL U128 %, 55 14125 %, ) Ol 7 Sk B0 LR
JHsE , R/ R 23 em X 19 em X 17 em, R KZHRIE \ H-
I8, S A IR G WY Ah L 38 A BORT A Sk S50 A
K/ K17 em X 15 em X 6 cmo 73BT 54 F1 44>
FAU B3, [A] i JU-F- 58 2 V) BR Sk ST, 2351 %
K/NHA 30 em x 15 em 125 em x 15 em [ eVLTIMF
HATE P E EE . ECOG AR RER A IE 43 (eastern coop-
erative oncology group performance status , ECOGPS) :
ARG 8 JE N 3 28 (™ D RE R A5 ) 1K 52 22 0 2% (IE
W3 o RJa 64 M A RS R o Az 1 ot i
(University of Washington quality of life, UW-QOL )
FEAF IR RELOR | TR AR O BT A R S PE ), S5 R W
R A E AR T 40%, 23 38 B 60%
80% 5 A7 WA . MEL W 1 Ud 15 T REAK B2 B R HIPIR S . R
KT ARG 6 D H BRI 2~3 70 (L
JIRERZ ) 5 eVLTIMF & & NF1-PN 42 Y] Bi F1 FAU
A R A GRS, T DA S UL D RE AL B 25
Ho BHARZ S WAL R AHE S T

H T I AH DG A 3l kO AN BRI R A= 0
ok , LA R A I R, R R R R — R E
I S e A= i 9T RAE o LT AR 4 B R A0 4
AR AR A v 4 21 40, TR v [l A 20 4
fitg #1F- A b fif B Harmonic ACE+7 ., Hi & 1] b &
R 8 — 7 A4 L 40 A 5 e nT A A A i 2
R i 1L 7™ A () e 0 A SOE 1 PR 1) T R S 3
PRI Y8 A T 8 5 2% B A AT 2 AL 5 D sk
Bk 1 S 1A LT BB AR AR RSN L £ I A% B R
TAEIE R o R A TEVIER B MR LA K il % e VLTIMF
o A v RE 2 D I A R T R R[] A A
L e R VRTINS = | R
i ggg RS, A aT LU PN 1 L A8 S 7 0 455 Bl ik Al
i P 3 DK 96 B B4 B0, W5 B SUAL B Ik AT R 2
VRN LA 3 52, LA 2 AT [R) i 3l ik, 98 )5 T nT
PR HIZR B I Onyx-34 I 416 BEREME R ZE3R YT,
324 FARVIER A A 4 28 Fp 5 K8 4 (com-
posite tissue allotransplantation, CTAT) %k [&
Devauchelle %47 (2006 4F ) 75 ¢ % 18 , A% 206 1 471
WFE T2 T N =02 2 A HA B E Y



O &mBIE 20265 18 $34% F1H

Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2026,Vol.34 No.l1 https://www.kqjbfz.com © 9

m
I

A“ a & b: frontal and lateral
views 10 months after the
first surgery at 11 years of
age. ¢ & d: frontal and lat-
eral views at 18 years of
age. e: CT scan shows that
the tumor involves the right
orbit. f: 3D-CT reconstruc-
tion shows that the tumor
involves the right zygo-
matic bone, frontal bone,
and temporal bone. g & h:
design of near-total resec-
tion of tumors on the head,
forehead, and cheek, while
preserving eyebrows and
B eyelids. i: design of the eV-
LTIMF. j: the eVLTIMF
was passed through a tun-
nel in the upper part of the
trapezius muscle. k & L
postoperative  frontal and
3 LM lateral views. m & n: fron-
tal and lateral views 18 months after surgery. o: no sig-
nificant impact on shoulder and arm function. eVLTIMF:
extended vertical lower trapezius island myocutaneous
flap. NF1-PN: neurofibromatosis type 1-related plexiform

neurofibromas

Figure 3 A 18-year-old male patient with NF1-PN in the head and neck region underwent near-total resection, and an eVLTIMF

was used to repair the head and major facial defect

318 % MR K S NF1-PN R, B a5 B JLF- 58 2 DT B, 2 B0 R 5 LSS R UL ARG Sk ThI 88 5 k4t

LG A 5 B 80 L LB R R 80 DL & 3L
98515 5 4= 2 11 38 % L M FR | T RB AN 98 24 2
HA N ) Lantieri 2517 (2008 4F ) 26 /i % F|
“2007 4FAE LR R D AT T T ER CTAT B R, hy
145 42 22 AU T35 v R 5 B K NFL-PN AR YR 1 U
BRAR R 20 2 Bk, FH CTAT B E 1H 3 F 2/3, 3K
PRI A2 T 3 118 12 JER &0 UL R T 6, 4 i) 2 4 ol HIR 42
s OIS R o NI RS S i VI 1 B 2B |
U, B X SR b s sh ph e AR T . (R AR
J& 55 28 RANEE 64 K &AL T WU I IR HE R RN o
O TWRORAE S AR R A G . IR R AER
) 2% figt, VoA 1 — 25 HE R R 1 I PACRE TR, , A D
AN A ST N AT HE . Gomez-Cia %517 (2011

) A, LIS 232 17 I (A B 14 k)
FARTH 35 % T 1B E 70U E K HHE T NFI1-
PN HIA ARG, F CTAT (48 W 2 50 ks ) 25 HE AL
M E KIEH T 23, A RF RSB HI T
Ve A L, B T 24 UMRZE 2400 .1 500 mL
B E IS /N 200 mL 17 g £ 4R R (R B
HEFAREE T RGEHITHRFR, DIEREAA
LA S ARFE AT A 0 A BRI, SCHiE T 3 U
WG LT A .1 000 mL B &F 1 2 A 1L/ 200 mL.
AN R I R BN T F P S LR NF -
PN ARG PE VI BE AR JG , FH CTAT & & 1 3 F AR 1) K
Bz 25 25 L AR 3 2 A A B A, (HE HBB7E L
AREE R AT [ 2008 424, HULE 2 6
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A8, I R O I AR T I A Pk R - A0 el i 2
CTAT % NF1-PN 5 35 3 I i 5 an ] 3845 5 i ik F
A S VE LAY CTAT A4 5 48 1] 6] 32 A B0 K 6
HH I 2 R R A i PR AE IE R 5 ] A AR BT HE R
SV B4 B E A AR A 7 AR5 e W RS A A HE R
SO A K ] Ak HE AR 7 Ak B 5 ] A K 0] 4 g
035 1 5 R T e e A B Ak TT R M 5 e b
AR H DI A S A A ), m R TR
e 00 7 D A e 92 0 o] 590 i 5 A 1 5 24 B A
S AT T A K ) R

33 B

33.0 EERJE (SMT) 22 24 5036 1k 26 1 % i
(mitogenactivated protein kinase, MEK) /& Ras/Raf/
MEK/ERK 15 5 i % (1) 85 2L 241 3 o0 2 — , A 4i g
AR R BEBAE S, I, MEK Ak
JERIT JERE (TR AR R YT FE A, 38 2 410 ] MEK 2 7]
0 Ras 10 5 2 — Fl A B 09 IR 36 97 5 kY
Gross ZE O AT X To R B9 PN B 2 F — Fb
AT 5 IR 4 /0N 1 1 R BE 1 MEK 310 1) SMT,
SMT J2 32 [ £ 5l 24 i W B 45 3 R HE o 1 25 — i
TIP3 X35 UL B RER BBk FARM
NF1-PN LR H 259 HEFER &R 25 mg/m®,
H2W. AR, 70% 1125 B 3% a5 &
SRR, IEH 80% BAEITMFFLER T 14E , ERZ
BB A NFI-PN 19 32 1035 v, & a] DUA 280 4 /)N
PN, %A H BT A9 PN AH OCHE R, [R] B 98 AH G 9%
Jiv 5 B T B, 3k B SMT I6 97 7] 2> LB NF1-PN
FHSCBERG ( A& 0 HiE 13T I I R G, 4 55
50 144 SE AR JC ik T AR FN1-PN 2L, 76 28 d A N
H 2 4% 32 25 mg/m* i) SMTIRYT , B 4 4 =
AT 1 U iR A R MRT A PR ATAS , 4245 950
TG R I RE R . 45 R R 70% A AT
Gy VL, 56% 5 2 /0 1 AR 1 RF 25 S R A i 9
iR oo B Il e, D RE RN AR TR RS B R . AR
1M, VF 22 [ AT SR A7 AE , e 32 SMT JF UG TR Y7 1 fi
FEmF ]

Passos 2551 (2024 4F) it & , FH SMT 697 (£ 45
FARMAEFA ) 54 6] J7 Jik NF 1 NF1-PN B &, P47
iEHY N 16.4 % (4.5~58.0 %) IRIT HTHEAT T PET/CT
KA, HERR T AR B YT B S FH MR PEAS I IR
SR AR 53 0 R 9 18 B2 (58.8% vs. 54.3%) .
B 2% i (29.4% vs. 28.6%) IR L 3E (58.8% uvs.
37.1%) Wi I (17.6% vs. 20.0%) F1 3 g (17.6% vs.
20.0%) . L5 FH, f FH SMT F-A7 AR+ i o] LA

AR NF1-PN . A et TR 0806364 Bl s
SMTifY7 6 > J5 fi 1 il A B KB H PN B &1
i PRAE IR A5 3] 18 25 i 3 0

Xof Ji 968 28 2 AT B 4H L RNA T (single-cell
RNA sequencing, scRNAseq) L IX P TE LA i K S
AL XT SMT 259 52 i B R | AT L4 715 50 48 Jfd K
- X6 SMT 4 A R B0 o 3k — &2 BRAR B T SMT
X NF I AR 56w B0 A 38 4 SRy, I 3E B 1 i
4E scRNAseq Z040 X NF 1K 1 b 98 22 50 A 55 A1l
PR A B E

25 0 R SR /N R R A R v R L
2 TS VR BN T A O IR RE TR AR DGR B
N B O U SR B AU b | R
AhER

A R A7 % B L 25 75 A0 AT Y A BRR AR A
WOR B AEAEZE S, 0 TR SRR WD RE
FH 5 200 0 45 25 1) S5 A3 S R A1 1% 24 1 3 i B4R
OREEA NN A SER /S eI EREed WEIEANORIS
WIR B EHE M AT R . SMTIAYT A9 SR A, £
FEGWAR B Ak AT R AR AR DGR A 2 L T R
BN KRN A B 2 AR AR T LG
332 KikFE#JE (mirdametinib, MMT) MMT &
— ik MEK1/2 /N3 5404657, MEK1/2 25 1 2 4
Ji M 5 A0 G B (ERK ) 38 6 19 B e 5 7). 7
AN, MMT #1 #i MEK1 Al MEK2 £ 384 i 75 1 DL M
ERK () F W2k . NF1-PN 4 25 )97 350 A BR | 4%
S AR B, 13 I b {55 (ReNeu ) £ 58 1)
WA (218 %) f1 56 il LE B #H (2~17 %) B4
i EAT , RS MMT D IRIE & 5 (2 mg/m?, 45 H
2, K 4 mg, B H 2D GIT, A MRIPEAL i
Jid AR BLAf N & W 2 I % (objective response rate,
ORR) , BVFE 24 4 JE I 0936 97 B B, % 22448 H bn
PN AR B LY e 2R 0 7 >20% 1) & Le ). 25 R R
T 24 4 JE I 0936 TT B B, 41% (24/48 ) B AF B8 & AN
52%(29/56) JL 2 85 T AFTE R W 5 It Ak FE K
WIRE i, 2 2 A 1 44 LB UESE T R . B
PN AR B 5 A s o7 1 w437 55 (Y L) R 41% (13%~
90%) , L} 42% (48%~91%) . T BAH BRI 5
TR B AR AR R A 1 ™ R R R ™ R
BE P T 30 RN £ B AH O& A2 36 B i (health-related
quality of life, HRQOL ) &5 545 b5 HA i R 5 SCHY ik
O X SE AR AR N LT G IR ARG T I R 4R 2L
B H UL IR IT A COR B SR S BN Y 98 R
9 JETE AUG, DAL R AR R R R IR TS
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U RE S S RS B ok Sl 10E - NI E A LR
NF1-PN lfi R i 3 (ReNeu) 1, MMT 6 7738 4 5 &
M 37 A0 PEA (blinded independent central review
BICR) 7%t . 35 119 ORR, i 88 1 BEURF A ki 21>
PR A HRQOL 2 2 38 , 245y 78 1S AL 3 v it
ZHERAFCY, 20254F2 F, 36 [ £ 5l 24 o B4 B
JR EL At o MEK S i) 58] MMT, J 136 97 S8 A7 NF-
PN HICHE 58 2 VI BRI AN F 2 % K V1 iy L3 8
# o B H AT IE AL A NFI-PN o MMT ) F 77
W
3.4 SET

2 BHHE 1k, R YT PN By UE 4 LR T ] B
PEREFE o TR ST A0 A 1 2 D B2 YR YT 26
ARL ) B e e 3 (e 7% el 220 86 9 00 00 5290 ) v 4 R
e o A ST AKR R ]S AR (stereotactic radio-
surgery , SRS) VA ¥ R P4 5 8 e a5 A fiki 97
P2 B RN 2 T R ) B9 R B ST 3 A A
N BADBONFL 83 OF B AT BAR UL 2
f45 PN o 75 NF1-PN Wi S 6 7 /Y 32 2
) 2, OSSR 7 75 T R & AL MPNST ; U iR
JY AT RE S INRI NF1 & pO v e I8 22 , T NF1 R
o L 78 ) T AT o PRI, 7 4 0
SHIRIT 0T, BE IR KT AIRT T RN 2 e R
B AL AR VIER 4 B ity Al PRI , OF 17 40 AL
KU R A5 HE
3.5 AHEEST

3 T CRISPR/Cas9 (clustered regularly inter-
spaced short palindromic repeats-associated 9 ) J [ 4
2 0 A TR YT N2 5 A P (R A5 O 1L A8
P2 22 8 958 RV RE ) S5 A T SR i LR 22—
HI CRISPR/Cas9 M A% 5 22 RE + 4L b 7= 21 2%
ML NFL A, WF5E 5 NF1ARSC 9 & B, R0
NF1 (#9458 FHLH, 302 & BB IR 97 R mg Y 3%
BEARAE 20 Y 0 Sl Py 55 28 v J 3 5 R ) s DR s
RE o TEZNMZ 1, CRISPR/Cas9 RE 954 i 1 1571
IFAES NFI1 I 5828 il IR 43 20 1 NF15E A
e S S IE AT AR S i g A S RE o TESh
Pcg b AR ROCR O W . A BORAY AN B
Wt CRISPR/Cas9 £ AR AT B W o — Fh A 26 I7
NF1-PN (4 T B 5 AT DAGE 3o %o e i A 247 2 [
R, 45w & B NF1 OB R 28, JF F JH CRISPR/
Cas9 £ AR HEAT T T, A7 B2 BEAR AN 28 £F 4E I 05 1 &
TR o IR AR AR RIS T 1) B4R TR HEE S
bl ARG HENE DT i, Al L sgRNA 1Y B33,

el BB BEORS ofE M TR B AR L R 51 5 38 BT OB
RUM Cas 25 14, 3850 H6HREZ DNA J3 471 (1) 5% A1 A
Frse bk fEL et b IR RE NS RS, PR
TR ARG B SR B 4 K B AA ¥ CRISPR/Cas9
R GURG e E H AR . #E 7 SR W T AL
2 S PR A WA o 7 3 R 4 il R v S A
F 24 0 A5 R RV AE ) IR 1, D A aE R L R T
A SZA5URUHT B I Re A 55

4 NF1-MPNST BJ3i4 77

NF1-MPNST & — Fif= 28 P P 9 W5, 2 o5
HHRALIRRE R 10%. HBUSGA R, HAFRA AR
H219% Sk 3HE NF1-MPNST 92 W 3697 FIl &
RITHEAAEAERR SR . B AT, Ha 97 b ) 5 o 2115k
AR YT AL . Bini 55 9z A (2024 4F ) 4 &, XF
24 {5 AT Sk 25T PR 9RE (L 2 45 MPNST) 8 # 47
FARWGIT A LEVIBRA T SUE YIBRAR 6
HUIBRA R TTER AR Sk B PTER AR |1 52 Ik D)
BR AR SFUIBRAR o R T 25 WU B2 9 (9 f61)) | 5 3
JUL Bz 9 58 Ry 38 e e (15 1)) e A7 48 0 J e, R4S W]
DLSEER AT $232 45 L, F ARG IT SR oA Bh ikt
K ZHOW BIEAR G HAT T RCIHE ST, #3415 4F
BB DI P, 1L RS TE R A A7 . fEE AN, 3k
FE R 2 VIR R A Y 0 SR, AR
J 5 U IE 97 8k 36 97, AT LA TS A
T B E o A 2E 6 57 91 1 0T 5 MPNST Sk H
Cox [F] 5 #1 Kaplan-Meier J5 ¥ PFEAY , K& 895 AE £ H
T AR, R 5 31.6%, B Ll h11:1, %
L NE 2 SR N o VB L R e AR T S
9.6 ™H ; FARUIGRIMA BRI B FEE LA
39.6% 9 I &2 K 5 X 35l e 7% Rt Ak 5% 7% 43 ) o
28.3% F126.7% ; 2 4 BARAEAE RN 55% 5 TN H R
13 25 R I 8 2 3o o Jeb 3 11 L 5 SR

5 N &

Sk T S0 J2: NF1-PN s fe % & A= 307, NF1-
PN A, vl {2k B BT AH 2R 88 1, i ™ o A9 3k Tl
WY, A B U AR AR sk . HETZW O A
B 12 W7 b o R0 25 2 W 7 %, FARIR I A AR &
HENIHT FB AR EINEZ EEZ FARNM
RN VO E AR SR E . H R R 2 A L
TPk R R R R e A V) bR, AL E R
A7, AR HE a4 o RN Sk 200 R 20 4 Bl o A A
H AT MEK 4101 il 351 SMT 76 &8 43 JL 2 W fif 5 3 45 4
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HFFF 2, MM 72 3497 1A AL S8 IR ) 2 8 377

FEBOR MEK 411 il 771 SMT T J& R HUASE iy s 14 22

s I R B 5% 5 HE — 25 38 & CRISPR/Cas9 & K ih
i
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