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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 (NFI1-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;

plantation; MEK inhibitor; selumetinib; NFI gene
J Prev Treat Stomatol Dis, 2026, 34(1): 1-14.

flap reconstruction; composite tissue allotrans-

[COmpeting interests] The author declares no competing interests.

This study was supported by the grants from National Natural Science Foundation of China (No. 81772888).

22 21 4 983 7K (neurofibromatosis , NF) J& UL
1 e AR eSS A MR, R4 1 R NF
(NF1) .2 B4 NF (NF2) it 3 200 588 s / 1 22 9 g
(schwannomatosis ) 3 F 28 #4'2  Hi NF1 (% fif 5 il
ZLF YL 96% , th e GAK 17q11.2 W) NFI 3
DRI TS5 2 5 2 1/3 000, 50% N R R A%
NF1 43 A Jz2 ik NF FIAACHR NF (plexiform neurofibro-
mas, PN) , Ji & & —Fh 2l 2122 b BP9 #h 48 0
R NFLR R LI R R Z — o NF1EE Y
PN (85 % 50%~60%"" , UK NF1 5 58 75 3
PN # , FX A NF1 #H 3¢ PN (neurofibromatosis type 1-
related plexiform neurofibromas , NF1-PN ) o

Wit 57 25 b S A% 2 G A R PRLAGE I £ 197 ] DA %
L WARME R 5L, R Z 4O NF1-PN 75 4 )L AT LAk
121 RS N R PSS LR o g U S VAN e = g ]
42.9%" . JLEM K AR E WA K SR, Bk AT
Y N i 2 o NI . Y N R AR SRS ) e NI OD'S
T 590 8 W I 9 AR T RN/ g A D RE R A
ZIIRETER 5 HAE IO W P AT A [ A 32 11 0 B8 [ 20,
A 8%~13% Y NF1-PN 1] e A jld ol 1 Jo ] ol 22 8

Ji (malignant peripheral nerve sheath tumor,
MPNST)™", # 3 NF1 #H 3¢ MPNST (NF1-related
MPNST, NF1-MPNST) .

REAE &A1 A 20259 AT LR Y7 NF1-PN, H fig i
A FAR TR B R AN B A
AWy 2E ST R 22 L5 A6 AR 1 I (mitogen-
activated protein kinase inhibitors, MEK) #1115 =] &
#:J2 (selumetinib , SMT) #% 86 & 7] FH FI697 3 % M 3
% DL b AR E R H 3L F R B NFI-PN L 2
U0 AT RUIA R A 4 Sk S0 O A I IR E R
NF1-PN 27 A il 0% . {HJ2 56 T SMT R YT L
N\ NF1-PN Il PR 3R 45 B 123847 BR o A7 K i
o UIBR (B 2L E IR AF R TP R i 4 ) A
Sk 25T A 2 il A5 T A A6 () RS I DR B A AT A
HHRAAE

AR Sk S NF1-PN (91 R 3 2 Wi s vk |
107 R J 5 Pk SO AT o0 B Sl 5 32 R YT H AR A
S, R AT SRS



A& RmAE 20265 1H $34% F1H

Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2026,Vol.34 No.1 http://www.kqjbfz.com © 3

1 SkFiEB NF1-PN 891 R R 3R 12 B
L1 e AREI

Sk B NF1-PN G852 AE S, 75— =3
P22 R TH o 25 55 0 JE R 24708 0 A o T SR AE
Bk 4 AT UL B A 2 A B R — 1Y e BE
(cafe-au-lait macules, CALM) . Fh 3k 290358 fift 51 45
W, ARZEENMEME LS E, W
Hoz 23000 O R 2 Fhlm R R B, 2k
AT 505 W T 2 i DL 1 R B — g %) N W A
AT B AR XS FR ey B B AR TE ™ S AR
AN . TR LB A N IR K P AR AR DL R A
E5E T R bR B PO AR KR AR e R . B
AR RGP S O Y BT, R
AT ECH AR AR AR IR F e L I E R A
WA FNE 5 D) Re A 5 3R M B HE | o HOR R HE
ST S O S R AT IR o 8 AT T 5 M
& BT S R ek e R HE X, HRHE
WHEST AT S BUIR BRFL or AP 532 R ) T BT
F QY HRME-FE & NF1-PN 38 % %E fif 21 AR AE L
P S THAE R, 5 109%~22% 1Y 1838 D RHILE 55
PRI S e 261 22 kb Bk ™ B Y
PR I, B 5 NF1-MPNST £ 7] fE

SRR R A B AR AR SO B,
ARG, X JLER 61% AT I A LT RE, W
& ) 8 £ 3l B S (attention-deficit hyperactive
disorder, ADHD) Il [ [ 4 3% & B 5 (autism spec-
trum disorder, ASD ) %512/,
1.2 #EFhE
1.2.1 B G I AR 1% (magnetic resonance imaging,
MRI) 3k 38 NF1-PN ) MR 1 £ H 5 65
¥ % 36 % (magnetic resonance , MR) ¥ 9 + 34 i + 5%
HOMAL A% (diffusion weighted imaging, DWI) , 3k 0
MR F 47 + 39 5 +MR 1L 45 5 12 (MR angiography,
MRA) , 44 A MR P-4+ 1 588

NF1-PN AJ 4290 B2 ik ULPAL B i Rl 22 2R 458
MRI 2 75 e iR 2 2 454 55 A 1, TIWT |
FEBEES AR TIWI L2 2 A5k,
ot A DI AR 7S i i A e s T2WL L 3 2 B R
E RS, B R R R AL R Y DWLHE A W] b 7R
BUZBR . Fisher S5 HYE T 2 H0- BT K R
G¢, M4 Sk HUES NF1-PN () MRUE 25257 45 S 52 1 T
R R 4378 DZ5 5 Y IR 3 Bkor 5l 5 3
AN TR G ) 5 5k i R (R AU R LA 4L,
B Z AT AT AT 5E SCRY LA IR ) 3 @ Jay BR AL Ry &8 1Y

M 2E) 5 MR (RAC S K 2 5t 4, iR n ef
RHEF ) s @AY LA A 15 E 7, Jmy R T JILAT g
2 B kL, B R/ B 2 2R ) 5 TR Z B O
PR RS T 5, T 2 LA B TR 2 R A kL) o MRT AT
A7 PG S O 25 AR 5 AT oW 8 5 R A
JC 2 S MR ME N B 22 5 2L S H R H N HL
TR 4 S AT /DN AR DX 5 R S 5 LE R 5 T A A 55 ]
B AL LR | A 55 AURE A S A (U IR R R A
TosZ 8 A o UL B A R R sl iR
S A IR BRAT 0518 o 3K /5 MRA AT LA 7 Uil
AT BRSO 5 706 20 1L 45 A7 T 1) I S

HRTIA D MRT N B 2 1 Sk #03 NF1-PN 2 2“7
o A T H | H PAR i 8 A4 0 5 R T S R TR
DA K 55 i A8 M 2 i e R 5 i B R E A
NF1-PN [ MR Il R 23 B, il LA (& 19 S0 BHR T7
J7 F AR E A MR RIRETE T R 2y
Y6 7 0 PP AL BT R U PEAG O LA B
M. T A 7E IR R 3R B A N A [A] , BT JBE Lisch
ST RO A 28 i o e e fi 5 DL PR RRAIE , MIRT 2 HR 8
R iy BB [RIRE , MRI AT AR R A= il A5 M7
JGHR BRI M T 20 5 A R D 225 41 R0 1] 5
A5 S O 2 R ) ) B
1.2.2 A HLKZE F 4 (computerized tomography ,
CT) Sk #UHE NF1-PN [ CT % ¥E£& K% f5UR 24 CT
S+ 4 A0 TR E = 4E CT (three-dimensional
CT,3D-CT) & & F1 CT IfiL & 4% (computed tomogra-
phy angiography, CTA ) o Sk il Fl1 51 &8 CT ~F- 41+ 31 5
Fid 5 3D-CT 5 A R RE % %50 4 11 WL 5 3] it 5t 18 -1
5 A58 W JE R/ 5 AF AR IR VR AE S B0, Hoh al LR
N I Py A L R HE BE | B 65T A o8 e B A
KRR USRS GRS B A H
B R HFLR UK F RSB . CTA BT LLE 75 KW
sl bk R RS ik L JEE Bl K BUI SR | S
A W25 A XU AE Bl bk K A 0 25T 9 i K AR RE SE AT
B A W A . CTA AT LK NF1 & R
kR B AR 2 L 3D-CT g R X
Sk SITHR Pt A T B 25 0 RO IR T PG FNG Y TS
M A R T (R, AT LA B B R TR Y o
e,
1.2.3 P-4 AW - 1E LT R ST S L2 44
("F-fluorodeoxyglucose-positron emission tomography/
computed tomography, "F-FDG-PET/CT, PET/CT)
& 32 F-FDG-PET/CT A6 £ f8 35 0 Jik i 565 v 437 70
4 6.24 mCi 1 "*F-FDG (i [l : 5.0~8.4;0.14 mCi/kg) ,



A& RmAE 20265 1H $34% F1H

4 - Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2026,Vol.34 No.l  http://www.kqjbfz.com

I T 42 1 o S I 2K P 5.18 mmol/L (J [«
4.2~6.9 mmol/L) , #& J& ¥t 47 PET $94ifi .  J\ PETI Al
PET2 4 J8 % i X el 38 RO S R AE , 045 fie Kb
% B {H (maximum standardized uptake value, SUV-
max ) 4 A€ 3 0 IR 44 FH (total metabolic tumour vol-
ume , TMTV ) F1LELJR A5 Bl 8% 7 (total lesion glycolysis ,
TLG )45 , LIFAS RIS sh i 22617 . NF1-PN A LA
WAL R T 2 1) MPNST , (8 35 7616 J7 5 A 46 2 AE
FH OGS A, DLHE B OB MR AR . PET/CT K Ul
MPNST 1 85U Ry 100% , F 51 77% , IF- 7T
T S A BT IA S R MPNST 19 f A 1l 5
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9 181 v, FE S — TR S it B (prog-
ress ) 4351 A 20.0% . 39.5% . 44.6% 1 67.7% ; 5¢ 4= V)
B AL T /48230 4 1 B3k 1 90 B S 4 P ok & WD B
102 8 LA A 104 DL ELEES — R FAG B
i 96 E AT M A K 0 L 4 Bk 60.29% F
31.2% 5 AR A R A, 1 B R A M A= K ] e ]
S . FARGIE MK A MM &I R IERH I,
FE 302 6 F AR rp A 14 B B (4.6%) KBS L S

ANCEEZY R AN YIN R &/ e k7P
4 . Hivelin 25/ (2010 4F ) 1A iy NF1-PN i % %
Az AE B AT | B 2 ) A B L R
I3 A2 5 43 U1 B 1) < T S 95 2% PR JT (facial aesthetic
unit, FAU) 5 ¥ (remodeling) TV HFEAREIITES R
XU FAU (Y TE AR /N, X695 28 ] FAU 247 sk 20
a3 (RT3 WU FAU A9 BEAS Xk, 4R 45 ] 4252
Y D e A S A ROR . A ATTxE 33 491 Sk T &8 NF1-PN
BE VAT T FAUEBFAR , FAR P 1k, FAR
T A AL 5 5% b 97 20 Jhkoi: 2 i ) & AR I
TETSCH 2 R  FAU RS R R B ERE K,
TE T RE FN 56 25 45 S Oy 1 P AL T B g A AT SO0
XT3z 0 2 00 S e A8 HEAT TR T DA R A A o
B . A2, l T L AR A8 s A
B TN SR P A G o N o (T I R o 1 e
Jigg 30" A7 — WU NF1-PN A #5588 1 7 FAU H9
FARMBRE] AT 14 K B08E F ARG AR T 22
T A T AR

24 AN, MR PR 43 0 J=y BR 7% NF1-PN A&
HATFAUEMFARE, BEMRETLERZ
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. ¢: 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 on i 9

A S, 44 MRI I IR 43 8 Sy ¥ 2 AL T #5156
NF1-PN B #E 47 IR VI BR f 4 1B, F AR J5 4h
AT WE FEABGE" HEX MR IR 53-8
R 18 AL AR Y 5l R 2 AL Y L Sk T 00 AR
AR AE T REAA B, S8 W — AR A
I IR b & R AR 2 2 kR 4y F AR YT BR 18
AP e a2E JE . 1491 13 2 1 Sk 30 NF1-PN 55
PR ILIEZ T PR 43 I 9 D B AR, b Jeg AN {H R

FrE P, B B B . 8L 2 B
S B AN FHS L £ & CALMSs, i 8 8 K& £ A4 1 ¥
FAU G sk IR ARHE JBias | LK Js A i (&1
2a) ; CT 75 Mg = AL R HIE , 5 R 3R 58t Al
e (#12b) o #5327 AR HE N AW 7E N I 2 A T
W FAU T 2 VT BR sk e VB (18] 2¢~2e) o 6 %7 I
F e B B R A TR AE K MREDP AR AR AR B8 in ok -+
20% VL, f8H AR Z 5 TR TR AT LR R g
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VIR (B 26~2)) , S IR FARIF 641, %
LB RA IR (K 2k .21) . BT 1320, BieE —
WFARJG 645, B H W O 28 30O " iF
W B Z A TH B FAU LG AT 80 5 IR A B8 R

J& R 2B EER AT (] 2m  2n) 5 FJEE 42 5
i @202 O A N w1 T e AP A L RN
B KL U AL (P 20) o

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 1-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 K B NF1-PN UL T PR R DI BR A, i R A 222, OF L s ik Jig

Al LI R L 3 R % Sk 3030 %) PR £ 9 o
HPR . 7R E RRE R FARMIEE 2
SMTIEYT , IR AR SR AS R 1, 75 B 38 LA I -k
T FARIBIT .

214 Jifr S5 DA S SiE fft 1) 0 B s, 3 A R 2
ARTTFAR N, R I 2 B A R A
T A 28 DA SR rp i 22 i AT W, B0 B3 Sk 2005 b
7 Sk NF1-PN A LS 804 R 60 B4t A
W, T Bl I R RS O SR AR fR

AL FEAT AN R B PR a0 % B 1 TR R AR k4
ST = g O = S NI DSl == Sl (O A |
g,

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

FL RSk #15 NF1-PN F ARG 97 s B KPR,
Ji R R T LA 25 40 52 4 L 48 B ANE M Re R F
2 MRLIG R 73 B R 5 Ry R 18 8 R FTR 2
R TFARE BB, b A 2rh 5 oK i R I
B R FE, FARUIBRARR A A, TR
T v X LA R A 18 R i 5 T S R R R 1
B 5 R ) L BV B B 45 . TRYT I R O
TR S5 R R4 B T 2SRRI 2 B AR A, Sk
T 90 e AR iR F) LT 78 2 VIR (590%) 7 5
TR v A A il s o R LR 0 B B AR N
PR BE0E 35 ) b JL T 78 e U B s 2 5 2 05 Ky B
B ) 2R 5 7 A Bl i 2 SUIHG & TR A Sk 1 20
B

1535 13k T8 NF1-PN B3, 11 22 i g
T B VIBR (8 3a.3b) , Z J5 o A Z il . 748
Ja (18 %) (B35 A7 M Sk T 22 4> FAU sk (%38
0 IR B 3 et B g e (1 3¢ 3d) o ki
FNEHE CT 49+ 34 58 ic 5 3D-CT 5 2 46 AR & 3 i
Je 3 B KA I AR BE g L B 5 A Ao 4 T
W (B 3e 3F) .

MRT 57 WU R A 2 BR X FR B 2K 14 5 43 5t 1
B MSE R R UL SRR . S R G TR
INBOE AR WS o IA I 24 UL 3 e s iR
ANIE TG/ B A B R WL . TR A5 R
JE R AR o IR R R A g
AR AE.C R R, MDT i 2 BTG T7 DSk s, 7 B
PERAEDIIFAR LR B A JE B X RIS B R HE P 25
Yy, S T AURD S 3 4 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 R E e o (81 31.3)) 5 BRE WA I
Bl , 203 1 156 /L, 774 [ i i 55 14, R
HISR A AR 2 U e 47 20 20 i 45 1 5 6 s 30 2% 10
B2 BRVITT, 3k Bz Je it e 3k Bz A 2 , A Harmonic
ACE+7 59 7 5 4 1k i A5 =X B i iig 5 TR )= 1 203
BN A5 e VLTIME o FAR$ O 19 F AR T R MF
SERL(E 3k .31 . VIBRAIME /MR 23 em X 16 em),
145 eVLTIMF K/ A 25 em X 15 em, % # 2K Il K
25800 mL, FA i Al 5 29 2 U [ VL1 40 0, 8% 4 i

TSR, FARES ] R 220 min, TR L H i
A R S AL, TG O 0 R AR K R
e PR I8 A LA, WA KM E & IEN
iy A W R T A B JF R T e
AF & 52 (&) 3m~30) .

Chen &5 (2025 4F )4t 51, P 4] NF1-PN 55 4 i
L1285, 55 1425 %, ) Ol 7 Sk B0 LR
JHsE , R/ K 23 em X 19 em X 17 em, 2 KZIRIE \ H-
T8, S B/ IR G WY AN Ah L 38 A R Sk 2500 A e
K/ K17 em X 15 em X 6 cmo 73BT 54 F1 44>
FAU B, [A] i JLF- 58 V) BR Sk ST, 2351 %
K/NHA 30 em x 15 em 125 em x 15 em [ eVLTIMF
HATEP E A . ECOG KRR 4) (eastern coop-
erative oncology group performance status , ECOGPS) :
ARG 8 JE N 3 2 (7 D RE R4 ) 1K 52 22 0 9% (I
W3 o ARG 64 M e RS o Az 1 ot i
(University of Washington quality of life, UW-QOL ) {3
FEAF IR RELOR | TR AR O BT i R S PE ), S5 R W
R A E B AR & T 40%, 23 38 B 60%
80% ; A7 M . MEL W 1 Ui 15 T REK B2 B R HIDIR S . R
KT E ARG 6 D H I 2~3 70 (LR
TIRERZ ) 5 eVLTIMF 12 & NF1-PN 4= Y] bR F1 FAU
A S A GRS, T LA S UL | D RE AL B 25
Ho BHARZ S SRR ES T

H T J 9 AH DG A 3l ik O AN BRI R AR 0
ok , LA R A I R, R R R R — R E
R & e A= i 0 9T KAE o BBLT- AR 4 B B R A0 4
AR AR A v 4 20 40 M, TR v [l A 20 4
Jitg #1F- A b fifi B Harmonic ACE+7 ., i & 1] b &
R 8 — 7 A4 L 40 A 5 e nT A A A i 2
R i 1L 7™ A () e 0 - SOE 1 PR 7 T R S 3
PRI Y8 A AR [ 8 5 2% A AT 1Y 20 L T 5 D sk
Bk 1 S 1A LT BE S | AR AR RSN L 28 I A% B R
TAEIE R o Ja A TEVIER B R LA K il % e VLTIMF
o A v RE S 2 D I A R T R R[] A A
i g A 20 AL T S K A S i, W] R
i geg kS, L aT LU PN 1 L A8 S 78 0 455 3l ik Al
B 1 Bl ik ges e 238 B, 5 0 AN Bl ik AT B A
VPR IR I 1 5, LURH E A )iy sl bk, 2% s T nT
PRIEIZE LR Onyx-34 (2 & B PEMERR FEIR YT
324 FARVIER A A 4128 Fp 55 K8 4 (com-
posite tissue allotransplantation, CTAT) %k [&
Devauchelle %7 (2006 4F ) 75 ¢ i 18 , A% 20K 1 491
JAE T2 T =02 2 A HA BB Y
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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 % FHEE K S NF1-PN R, B a5 B JLF- 58 2 UTBR , 2 B0 R 5 L8 R UL A Sk 118 5 k45

1B A e 5 BB 1 L LB AR B 20358 LA B AL
0] 9857 350 56 4 B3 % 119 38 % Lo Mk B, T RE AN & 2k 45
A ) Lantieri 2817 (2008 4F ) %71 52 |
“2007 4FAE LR R D AT T T ER CTAT B R, hy
145 42 232 AU T v R 0 B K NFL-PN AR YR 1 1
BRA M 29 % BAYERE  H CTAT R HH T 2/3, it
PRI A2 T 3 114 12 JEk &0 XL R T 6, 4 i) 2 4 ol HIR 48
LA LAY 4 . FAR AR5, SR D) REE &
U, B AE X BB Rl iz B el e . HER
J& 55 28 KANEE 64 K &A= T W R I PR HE % 2 N .
B WA S B AR R A G . IR R AER
) 22 fi, AT iE— 20 HE e RONE I RRE IR, fof sk
DA EEIN A YT A AT RE . Gomez-Cia 25107 (2011

AE) s 1 e A2 17 IR (WA A 14 )
FARTH 35 % T 1B E 70U E K HH T NF1-
PN HIA ARG , I CTAT (48 W 2 50 s ) = HE AL
M E KIEHT 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 £F iR (R B
HEFAREE T RGEHTHRFR, IEREAA
LA S ARFEAT A 0 A BRI, SCHiE T 3 U
WeAg £ A0 .1 000 mL & i 2 A 1L/ 200 mL.
AN R I R BN T A R Y LR NF-
PN MR TE VI BR AR 5 , F CTAT & &2 1 35 F A 19 K
B 25 25 L AR 3 2 A A A, (HJE HBR7E L
AREE R AT [ 2008 4- 24, HUILE 2 6
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A8, I R I IR AR T I A Pk R - A0 e i 2
CTAT % NF1-PN 5 35 3 N U 5 W] 3845 5 i ik F
A SR VR LAY CTAT LA 5 2 428 ] 6] 32 A 109 K o
HH I 2 A R A i R AE IE R 5 ] B AR BT HE R
SN 1) G JE A AR A I AR5 e W RS A A HE R
S0 A K ] ke HE AR 7 Ak B 5 A ] A K 0] 4 g
03 1 A5 R T e e R B Ak R R M 5 e Ak
R H DA S A A M, m R TR
e 00 7 D A 92 0 o] 590 i 5 A 1 5 24 B A
S AR TR A K ) R

33 B

33.0 ElERJE (SMT) 22 24 5036 1k 26 1 i
(mitogenactivated protein kinase, MEK) /& Ras/Raf/
MEK/ERK 15 5 i % 1) 85 22 241 3 o0 2 — , S 4i g
AR R BB, E, MEK #A Ok
JERIT RAE (TR AE A YT FE A, 38 2 10 ] MEK 7]
0 Ras 10 5 2 — Bl A B 09 IR I6 97 5 kY
Gross 25O AT To T R B9 PN B 2 i F — Fp
AT S IR 4 /0N 1 1 R BE 1 MEK 31704 1) SMT,
SMT J2 35 [ £ 5l 24 i W B 45 3 R L o 1 25 — i
TIP3 X35 UL B RER BBk FARM
NF1-PNJLEBRH 259 HEFER &R 25 mg/m®,
H2W. AR, 70% 1125 B35 W54 &6
SRR, IEH 80% EITMFF LR T 14E  tERZ
BB A NFL-PN 19 32 1035 v, & a] DUA 280 4 /)N
PN, & A H BUHT A9 PN AH OCHE AR, [R] B 98 AH G 9%
Jiv 5 B R B, 35X B SMT I3 97 7] fE 2> L NF1-PN
FHSCBERG ( A& 0 HiE 13 T3 I R G, 4 55
50 144 SE AR JC ik F AR FN1-PN L, 76 28 d A N
H 2 K432 25 mg/m* i) SMTIRYT , B 4 4 =
AT 1 U MR A R MRT A PR ATAG 4245 950
TS R I RE AT . 45 R R 70% BE AT
Gy L, 56% 5 2 /0 1 AR B F5 25 2 R A o 9
iR ook I Sl e L D RE RN AR TR R A B sE . AR
1M, VF 22 [ AT SR A7 HE , 8 302 SMT I LR TR Y7 1 fi
FEmF ]

Passos 255/ (2024 4F) it & , F SMT 697 (£ 45
FARMAEFA ) 54 6] J2 Jik NF F1NF1-PN B &, P47
iEHY N 16.4 % (4.5~58.0 %) IRIT HTHEAT T PET/CT
KA, HERR T AR B YT HI S FH MR PEAS I IR
ST R AR 53 0 R 93 18 B2 (58.8% vs. 54.3%) .
B 2% ik (29.4% vs. 28.6%) IR L 3E (58.8% uvs.
37.1%) Wi (17.6% vs. 20.0%) F1 3 g (17.6% vs.
20.0%) . L5 FEH, f FH SMT F-A7 AR+ i o]

AR NF1-PN . A et TR 0806 366 B s
SMT G Y7 6 /> J5 fd 1 il A B KB H PN BE 1
i PR IR A5 3] 1835 s 3 0

XoF Ji 968 28 2R AT B 4E L RNA T (single-cell
RNA sequencing, scRNAseq) L X P TE A i K S
AR X SMT 25 9 S Ry 1 B A, Rl L4 7 B 48 i 7K
S 1 X6 SMT 4 A R BU A o 3k — & BRLAR B T SMT
XF NF I IR 56w B0 A8 4 SRy, I 3E B 1 i
4E scRNAseq Z040 X7 NF 1K 1 b 98 22 3 50 A 55 Fi il
PR A B E i E

25 00 R SR /N R B A R v R L
2 TS VIR BN T A O JUERE TR AH OGN B
N DL RS R EE X R M W B S
AhER

A ) A7 % B L 25 7 A0 AT i A BRR AR A
WORBAEAEZE S, 0 TR SRR WD RE
FH 5 B0 78 25 24 10 fie A R A I8 24 R a5 BELAR
OPEEI NN N AL SER /eI EREed WEIEANORIS
IR B AR SMTIAYT A9 SR A, £
TR B ks IR T 1 R B A e A 9 T B
HR R AN R RN Ah 3 B AR AR T G TE
332 KikFE#JE (mirdametinib, MMT)  MMT /&
— ik MEK1/2 /N3 5404657, MEK1/2 25 1 2 41
Ji M 5 A0 G B (ERK ) 38 % 9 B a5 7). 7
AN, MMT #1 # MEK1 Al MEK2 £ 384 i 76 1 UL )
ERK () F W2k . NF1-PN 4 25 )97 30 A BR | 4%
S AR R, 13 I b il 55 (ReNeu ) £ 58 1)
A (218 %) 56 il LFE B H (2~17 ) ¥
H AT, B S MMT 1 IRIE 2570 (2 meg/m?, 55 H
2, B R 4 mg, B H 2D GIT, AL MRTIEAS I
Jig AR BLAf N & W 2 B % (objective response rate,
ORR) , BVFE 24 4 JE I 0936 97 B B, 3% 22448 H bn
PN AR B LY e 2R 0 2 >20% 1) & LL ). 25 R R
T 24 4 JE I B936 TT B B, 41% (24/48 ) B AF 585 N
52%(29/56) L2 85 T AFTEZ W 5 St Ak, FE K
WIRE T, 2 2 R 1 44 J LB UESE T R . B
PN AR B 5 A s o7 1 w47 55 (S L) R 41% (13%~
90%) , JL# HJ 42% (48%~91%) . T BAH BRI 5
TR SRR AR B A A ™ o PR 9K o T o AR
BE PR T B0 RN i B AH 5& A2 36 B (health-related
quality of life, HRQOL ) &5 545 b5 H A Ilfi R 2 SCHY ik
F U 3K B AR DA TR R I A R T A R HR AL .
B H UL IR IT A COR B R JE BUN Y 98E 0 R
9 JETE ARG, DAL R AR R R R IR TS
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U O RORS B ok Sl S0E 5 N E A AR
NF1-PN lifi R i 3 (ReNeu) 1, MMT 6 7738 4 5 &
B 37 A0 PEA (blinded independent central review
BICR) 7%t 1 35 119 ORR., Jif 8 1 BBy A ki 21>
PR A HRQOL 25 2 3% , 25 W) 48 1S AL 3 v it
ZHERAFCY, 20254F 2 F 56 [ £ 5l 24 o B A B
JRy EL At o MEK i) 58] MMT, J 136 97 S8 A7 NF-
PN HICHE 58 2 VI BRI A F 2 2 K L F iy L3 8
# o DR H AT IE AL A NFI-PN o MMT ) E 77 1
W
3.4 AET

2 BHAE R 1k, R YT PN By UE 4 R T ] 6
PEREFE o TR ST A0 A 1 2 D B2 YR YT 26
ARL ) B e e 3 (e 97 el 220 86 9 00 00 5890 ) v 4 DB
Ko AH ST AR R [ AR (stereotactic radio-
surgery , SRS) VA ¥ R4 5 8 e a5 A ik 9T
P28 B RN 22 T R B9 ARSI 3 A A
N FATDBONFL 8 OF B A HAR UL 2
F45 PN o 76 NF1-PN s S 6 97 /Y 32 2
[ 8 J2 , BOSH R 7 75 5 R & AL MPNST ; U iR
I AT RE S INR) NF1 & pO v e I8 22 , T NF1 R
o L 78 Y T S AT o PR, 7 A
SHIRIT 0, BE IR KT AIRT T RN 2 R
B AR UIBR | 4 B A T M RIS, JF A7 404X
i KU R 85 HE
3.5 AHEEST

3 T CRISPR/Cas9 (clustered regularly inter-
spaced short palindromic repeats-associated 9 ) J [ 24
2 0 A TR YT NS5 A P (RO 1A
T2 22 8 9580 RV RE ) S5 A T SR i R 2 1
JH CRISPR/Cas9 M A% 5 22 R+ 4 b 7= 21 2%
ML NFL A W58 5 NF1ARSC & B, R0
NF1 (#9458 FHLH 302 & BB IR 7 R mg e 3%
BEARAE 20 Y 0 Sl Py 55 28 v J 3 5 R ) i DR
REf o TEZHM 2 1, CRISPR/Cas9 RE 9545 i 1 1571
I S NF1 RN 5828 (30 73 41 ML B9 NF1 3 (5
e SR S IE AT S8R S0 iR A S RE o TESh
Pz g b AR RCR O W3 o A SORAY AN B
Wt CRISPR/Cas9 £ AR A7 B W o — A 26 I7
NF1-PN (4 T B 5 1 AT DASE i %o e i A 247 2 K]
R, 45w & B NF1 K R 248, JF F JH CRISPR/
Cas9 £ AR HEAT T T, A7 B2 BRAR AN 28 £F 4E T 05 19 &
A IR AR AR WIS T 1) B4R TR HEE S
bl RS HENE DT i, Al L sgRNA 1Y B33,

ol I B BEORS ofE M TR B AR L IR 81 5 3 BT OB
AU Cas 25 14, 38 50 HGHRE 2 DNA J3 471 (1) 5% A1 P A
Fesedtk. fEL et b, TR RS RS, PR
R R A B TR B 4 K B AA ¥ CRISPR/Cas9
R GURG % = H AR o S SR W T AL
P2 A PR A WA o 7 3 TR 4 il R b S A
5 2 0 AR50 RV AE ) IR 1, D) A aE R L R T
A SZ 45U RUHT B I gRe 2 A 55

4 NF1-MPNST BJ3i& 77

NF1-MPNST J& — Fif= 28 V£ P 9 W5, 2 o5
HHRALRRER 10%. HBUSGA R, HARAAF R
g 219%2 Sk 3HE NF1-MPNST 92 W 3697 &
RITHEAAEAERRSR . B AT, Hia 97 b ) 5 e 215k
AR T AL . Bini 85 9 A (2024 4F ) 4t &5, X
24 {5 WL AT Sk 25T IR 9RE (v 2 45 MPNST) 8 # 47
FARWGIT B LA YIBRA T SUE YIBRAR |6
HUIERA IR TR AR Sk B PIER AR | T 52 Ik D)
BR AR SFUIBR AR o R T 25 WU B2 9 (9 f61)) | 7 3
JUU Bz 9 58 Ry 38 e e (15 1)) A7 48 0 J e, R4S W]
DLSEER AT #3245 3L, F ARG TSR AT Bh ikt
K ZHOR BIEAR G AT T RCIHE ST 34 15 4F
YBT3 P, 110 ER S TE R A A7 . TEE AN,k
FE AR VIR R A Y R SR L AR
J Bl U IR 97 8k 36 97, AT LA BCsE 1S A
T B EE o A 2E 36 57 91 1 0 TE S MPNST Sk H
Cox [F] 5 F1 Kaplan-Meier J5 ¥ PFEAY , K& 895 A8 £ H
T AR, R 5 31.6%, B LBl h11:1, %
L NE 2 SR N o I B L R e AR T S
9.6 ™ H ; FARUIGR A BIGITY B FEE LA
39.6% 9 I &2 K 5 IX 35k e 7% Rt b 5% 7% 43 ) o
28.3% F126.7% ; 2 4 B AR AEAE RN 55% 5 I H R
13 25 R I 8 2 3o T Jeb 3 11 L 5 SR

5 N &

Sk T S0 J2: NF1-PN s 5 & A 30A07, NF1-
PN A, v (2 1k B BT AH 2R 8% 1, i ™ o A9 3k Tl
HEW Y, S E DI RR A sk . HETZW O A
B 12 W7 b o R0 S5 2 W 7 %, FARIR I AR 2
HEWIHT FB AR EINEZ EEZ FARNM
RN O E AR SR E . H A R B A L
TPk R o oE e VI PR, AL LA B R
A7, AR HE a4 o RN Sk 200 Rl 2H 2 B o A A
H AT MEK 4101 il 351 SMT 76 &8 43 JL 2 3 fif 5 25 45 4
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LFI7 R, MMT 723697 N FIL 5 bR 90 20 8 37
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