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Expert consensus on diagnosis and management of neurofibromatosis type 1 (2021
edition)

National multi-center treatment collaboration group for neurofibromatosis type 1, National multi-center research
platform for plastic and reconstructive surgery

Corresponding author: LI Qingfeng, Email: dr.ligingfeng@shsmu.edu.cn

[ Abstract] Neurofibromatosis type 1 (NF1) is an autosomal dominant neoplastic disease caused by mutations in
the NF1 gene and is among the most challenging diseases to treat. Patients have a characteristic phenotype with
neurofibromas as the main features in different forms, including numerous cutaneous neurofibromas, plexiform
neurofibromas involving the primary nerves, or malignant peripheral nerve sheath tumors with a very short survival
period after malignant transformation. Patients with NF1 also suffer from multi-system involvement, with a high rate of
deformity and disability, making complete surgical resection more difficult. Currently, there is no consensus on the
treatment of NF1 in China, and different disciplines have different understandings of NF1 treatment. Multidisciplinary
systematic evaluations and cooperative treatments are the keys to improve the treatment, quality of life, and prognosis
of NF1 patients. In 2020, the Department of Plastic Surgery of the Ninth People’s Hospital of Shanghai Jiaotong
University School of Medicine led the establishment of the first multicenter collaborative group for the treatment of

neurofibromatosis in China. Furthermore, the group has worked with renowned experts from the various departments
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including surgical oncology, medical oncology, dermatology, reproductive medicine, et al. in China to formulate the

“Expert consensus on diagnosis and management of neurofibromatosis type 1 (2021 edition)”, aiming to promote

standardized and homogeneous treatment covering the whole life cycle of NF1 patients and improve the treatment

level and outcome of NF1 patients in China.

[ Key words] Neurofibromatosis type 1; expert consensus; clinical treatment; National multi-center treatment

collaboration group for neurofibromatosis type 1
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WS B BV B A, Horh R 2T e R e ol i L
ALEA R YRR Z — o PR i AR R 22 57
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R 1 NIRRT L LT 4 (plexiform
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Tab.1 Genotype-phenotype correlations in NF1 patients
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SIS IEAL , 4564 B RIGIRIZIT & Rig s 17 h
[ NF1 B8 AR I AR R B 2R s (& 2) , (A7
2P BFIEAESE o B S AL A AR A A K
HREAR, HA g hire 6~10 & 805F
BRI A AT R R RHE TR A RIBEERS | 1
o 2 SRS (ADHD) F1H HUAE 3% &R B s
(ASD), [A#EZ AT ILEM . s n] e dE B
P12 8598 (malignant peripheral nerve sheath tumor,
MPNST) | L& oo A g, R 7E 30 £ 4
B UL, (AT R A TEAT AT AR B o At = WLRRAE
AL S AT B0 PR T, BB A4 LR R RS i ] SR
2.2 NF1 HXMEFHEZEERE

Tt pNF B9 KARIE, A e A 2 ds 3 i
PRI B BT o — WGk ) A 5% F H MRT 25 FH47
Mr, 76 JLE A BE h T4 pNEF I & 25757 4
5725 (distinct nodular lesions, DNLs) f4: KA R,
TEVEAl b Az < 58 5 88 38 AR R 22 ] Y G
Z". DNLs #5€ SR FEE . BAWHEN, 23 cm
LTI RAS, HAAZEZ pNE B H0 SURRAE, FE0T
FFAE T pNF PIEP s shs"" . o #r &K #: pNF 7R85
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o IR A R 1 KRR T 20% 1B ; DNLs 5
pNF AH B AR [R A AR KRR, ot TEA s
R, JFRIL SRR OO AE KRR, — 8k
pNF il DNL £ #2218 19 A K PER BN, JUH
EMNE IS

BEAbh, 55 —Ta sy A, K250 pNF F:b
FE ARAER, JCHIEAE R 5 ) BRI Fliz 3 2
RERRAT . IR Y TG A 1 RT PR AC R B 3 e, T
BRI e ig A 5 K] R B0z Sh U e Rt
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IS 41 DNA FEIUHIRNA
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P POR Lt Bk ;
[N T <DNA JIJ¥ o
TG 57 | RS
ZEEARTY A LR BEAARE AR RESEM |
( MLPA ) ( MLPA ) I cDNA $63iF
PER N Y
YA TS
s it bl%%ﬂ s
¥ v
JC NF1 5828 M K ZITE T % cDNA B631F
A
SEA SR B R B
X WAL PR A - R BUR R R [
ORI R | A BT I 0 2
v 2
TR 45 SIS,
AL St

1 NF1 REFERE

Fig.1 The screening of NF1 mutation

23 NFLJLERHRAZEBREFE

W12 B 57 (R ABERT 38 R AR NFL LB R
PR & R IE L B . X F NF1 JL#E R,
B 9 25~ B BRI A 42 37 44 S ft e vk A 0
F2, LATPAR B9 X HLAg R . A A DL R AT 5%
M (% 2) .

A, BN NF1 2 B A 1 gt e 0 e e i
BFELLNIH - LI M 30 IR A4 1 IREL
IR X AR A, JTEAE 30~50 & B[Rl 7 L
BRREAL IR ISR TR B AN . X TCREAR R
ANHEFEIEA T8 5% 240 B e 2B A i s AR 2 T A, (ELAE G
WF5E SR NFLBE TR LR UR L I 7 R0 2 1 iy
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A B AR, PR sk 2 PR 3R AT RE VS R0 IS
LU AR BAETH KA, B Adam
16 i 25 0T 5 R HEA Tl RTAG ™

3 EHN2HT

TEAL 2B LR, 75 500 NF1 5 HAbAH L
9, 046 Legius £ A5 1iF . McCune-Albright ZEA1iF |
IT 74 #if 28 27 493 9% (neurofibromatosis type 2,
NF2) | Noonan i & 1iF Ju CMMR-D £ & 1iF 45 (£
3) o FEPIAIN AT 425 NF1 5 HAZRAE

RZIERN W, JELL Legius Z5&1E AR K3
Wi AT . I-NF-DC ML ZATh IR T —&
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- BEEAR se
S S A - BRI
| ]
P LT YENR
- - B e
FREesri. MR R
- R4
[
Jie JBE -
- TR
| i 3.7 % 7~12 % 18 % LIS >
#2) INHL $Esg B - ‘
2SR GBS -
- PR . A S M AR GiERY (e
Y. IR ERE - AL
T - EYON I
OEYE - KN IR
- FERRAEnE
- Lisch 457

E2 NFIHWEAEREE
Fig.2 Natural history of NF1

Legius ZEA E AR IRERIE", BAARR : 6 4~k A_ERL
245 () CALMs, LA K i I 5 sl 11 7 IX 48 BiE 41
ToHAL NF1 AHSCHIZWrbn i s 78 IE 5 2H 2 4 1 48
it rh ELA A5 6 i R AR R 73 B30k 50% MIBUR ARG F
SPRED1 B 5fk . JCACHE R # HA Bk 2 M5
TENZ W R Legius 5 Gk & BTG L2 W
i, HILLZA5E 1 UL L Legius Z5 B IERHIER
RITTIZKA Legius 5 Gk

4 NF1 H)EF RN

UEHE SF AR PEIE UE B 24 .0 (CEBM) 2011 4F
WA TERE . NF1 A PR 2 30 A FLyR 7 T 0] D,
x4,

4,1 CALMs

INE 1] H B CALMs 1S B34 JC v A
WAL SFEAT I REREAT™ (level 5) 5 XT38
ZEWAE A BE A, B P R 7 PR A AR B ™
i (level 5) 5t BLAE LAY CALMs, 1% & HAl

g BILARE , AT AR DGR B IRBL a2 K
LLIfST 2™ (level 5) o
42 KERBIESTYENE

J kAL b 28 28 AR VR T AR BOT T E Y
IR EE (level 5) 5 —£RIRYT, WARIMEFF AR
B (level 5) . A ALBBOGTH Rl o AR/ N IR
RILHAR) ™ (level 4) 5 HLIETHEAR, AT —R IR
JEECLL A 2 21 498 (level 4) 5 Hofth )y 72,
FFEHOEBEER™ (level 4) | FHATHRAAR™ (level 5) o
4.3 pNF

pNF 1—Z3097 L FARYIER N 32, @ i
FUAT FARVIBR MR, ARSI DhEe EAAME T
HYRZIR, FERRIRTAR KR (level 4) o JAYT R 5E
DL 4 B g 4k (whole body-magnetic resonance
imaging, WB-MRI) #: il {1 5] NF1 835 & /Y
pNF, FPEAh g Jmy i A= 2% 0 1] K 4= B 1% g 7 41
FREL . X TEE M e 4, AT A VI I
U KRB iy i Sl =y e ¢ M C 2 NI 52
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R2 AAPJLENFI BERFRERES
Tab.2 AAP Health monitoring guidelines for children with NF1
R BL (28 d~124-A) LR (1~5 %) JLEWIY (5 % =HFM)
IR B B 18 o s AT i A i)

g G

i A RTAl WIS W AT - WimEA 1 K
2= qosp Rl R T
ARRLEFHILR W2 Wi AT — WmEA 1) FeAr L BT
B RNAY T
AR WiEAAT WIREAE 1
Sk AL £ WHAFT -
I FAE I - WmAAE 1K
R AT ey -
PR WE AT IR 1
B A Wi zEA 1) W AR 1 IR
Mz WmAT WmAAE 1K
RS A WREEAE 1K A B T
P2 - WilRlEEAE 1R -
JieoEa Al YRR H T, XA R AR U R 2 g4 — Ik IR R TR
WP SR A AR B
KB MO WAFT
FRE S VA ey
SCHRENVTAR WE AT
HeZHH VAN ZFRTHE Al WY RGBT
KA PEAl WiEAFT =L 1)
HEBE ) Al - Wz 1
%3 NF1RERNSHT

Tab.3 Differential diagnosis of NF1
20 I RAFAE FIFIL
Legius ZEAE  JWHIAY NF1#E CALMs; REAEE; THAALERE OPG; 15 S Yeafk SPRED1 B HEH A5, SEMT NFL /Y

FALLT NF1 A FI A

Ras-MAPK {55 51 5 _E 14

McCune-Albright fRPIR CALMs; Z KM AEER T AR s AMWITHS: H GNAS JEFE IR S AE TR, JUHE cAMP 3581

ZEAAE B R TC L Y Gsa 575127
NE2 CALMs fB/R B ; TG Lisch 45715 XUNATRERIZ 898 | AR 22 S e (i NF2 RUE57 5L [ 2 1% 2

.

&)

AT R AR R o 5980 (590% ) . NGRS (50% ) 12 45 Rstyd
(5%)

Noonan ZE34E ARG CALMs, {HERED s ISINORRAS, BF2/N, T Ras {5 S0 HE 4 TR R AR R IR PTE, JUHE

PRSI R, B

PTPN11 JEE P, 2 50% i3 %4 PTPN11 JEE %7

SEMMESEICIE R T MR SRR CALMs; st UG, ULt | 8 — R ILAY JLEE IR 5 LG, 1 4 D ERTILIE S kA

BREGLE AT PR R

(MLHI1, MSH2, MSH6, PMS2) 22— A &5 a7 3 [R] ok 22 A8 5|
EBO]

100 cm’) B4 R Bl 14988 1A V1D B3 B R FH A T I A
R FEE FRBIIK, WA KU FR
T IR AR B L, RIZNPIR | AME AR IR A A
o PRBERG: | HEA TP A LR R RN 7K P A i) XU 4
02 FE A" (level 5) ¢

NF1 #H2C pNF R 25 pilse, H: A —&
FREE /0 25 RASCR A I R g0 A4 . TR R 1
#JE (Imatinib mesylate) , 2012 4519 1T #1if5 IR ik
5™ (level 4) ; L BT alpha-2b (Pegylated
interferon alpha-2b) , 2017 4E /) I 1 AR 56
(level 4) ; MEK #lIil5f] Mirdametinib, 2021 4
I 30911 R (level 4) , HAHIESTAH — & IRTT L
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R, 19655 A 8 Mg AR/ NT 20
20%. FE 2020 4FE AT A] S JE (Selumetinib)
I R R, 35 ] (70%) A AN EHAT T ARY)
BRAY NF1 pNF L 835 30 Mo e S 4 /N ik
20% B¢ LL B (level 3) o 3% [0 24 i W B8 3L )
(FDA) T 2020 4F 4 Atz T 3 el L
BEECE , IR I7 T TR RE IR PR I B R
pNF. Hiuirh EA 218 25 e #1741 % pNF /)
I PRI FE 24t B A ROPE I 245 51 it — 25 4
P Hs
4.3 MPNST

XFF MPNST 23, HUCRHEE ML, st
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Tab.4 Clinical manifestations and corresponding management recommendations of NF1patients

NF1 A&

s PHOTR ST
CALMs, #65E IR ot

Ny PR MRS CALMS, A& ARG LRHN B R A s 28}
LR

S RRBUAN LT B kA A

45
A BT HNRE I B B T

pNF A B SR T U R, STA R AR AR, R Tl A
B (iR 48

18F-FDGPET/CT FH T i k2 Ak

MPNST AVCR AR AMEL, WAL, SRS BhRE, SR, B
B Z 2RISR

18F-FDGPET/CT FH T4 i k2 Ak

MRI Ji T MPNST #ifi ¢t

AIEE 3 N HBEVT 2 I, #1542 3 4F, ZJ5 2 ENE 6 A
Pi 1R, 5 F LI ERAERGTT 1 IR

OPG HBULERBHEEREIZE 13 X

G

HeEERER

A TE A

N 30 B HAREAE 1 IFLIR X &R ik

KA F A A A At L B XU S (v 3 (A

CT. MRI, FDOPA-PET f &

5 i 2 Ui s P AR R

LI A 25 SN A, AT 24 /N PRI LS i A 4

I R A

TR LR RIS R I8 3 B S A B I 2 v AL TS ) i 06 0y 3

AR Bz WA, PR HIEEE CT A CT M4 i &
A I F20 5% 1 375 SR LA SR L2 2R RNV T o
AL s 1 2 I R R R DA R A A

S 3k H] B8 —M%JC KIT Hl PDGFRA [1)5878

FLIE

W K A A

BRESRVPAE DO NF1 LR 2 T TR0 B0 4 P A1 2
W0 R

Toie IS, AT RGP ARG, LA Uk

I HE T T X P25 T R IR

PATRE N FITE R H S B, BT 2 o B LR

XTSI B A R YRR AL, AT L4 S BRI IR CBAR
TRST DU ST o 1)

—ZRIATT R T AR IR & B s tiE

L TR T H0E B2 M Bl 2 21 43

HoA IR A5 O CREAR B S 55T AR

— IR LT ARG b £

B REF i ORARTTA>100 cm?®) B A FI R A DB B R A
ARHT M4 SR FEE SR BINK, DA K i XU
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