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Abstract

Objective: To analyze prognostic factors influencing recurrence in mucosal melanoma (MuM) pa-
tients after radical resection and to construct a risk stratification model. Methods: Clinical data from
78 MuM patients who underwent surgery at Sichuan Cancer Hospital between January 2014 and
January 2024 were retrospectively collected. Survival rates were calculated using the Kaplan-Meier
method. Prognostic factors were identified by Cox regression analysis, and a Nomogram prediction
model was established. Results: The median follow-up was 65.5 months. The overall recurrence/me-
tastasis rate was 43.6%. Multivariate analysis revealed that postoperative chemoradiotherapy sig-
nificantly reduced recurrence risk (HR = 0.45, 95% CI: 0.22~0.92), while preoperative lymph node
metastasis (HR = 2.10, 95% CI: 1.30~3.40) and high Ki-67 expression (trending towards increased
risk) were independent adverse prognostic factors. The total score of the Nomogram model shows
a gradient association with the risk of recurrence: high scores indicate low recurrence risk and high
disease-free survival (DFS), while low scores indicate high recurrence risk and low DFS. The inci-
dence of treatment-related myelosuppression was 25.6%. Conclusion: Postoperative chemoradio-
therapy reduces recurrence risk in MuM. However, patients with lymph node metastasis or high Ki-
67 Antigen (Ki-67) expression have a poorer prognosis. The established Nomogram model effectively
assesses recurrence risk. Clinical attention to adverse effects like myelosuppression is warranted.
Future studies should validate this model in multicenter cohorts and explore individualized strate-
gies incorporating targeted therapy, immune checkpoint inhibitors, and circulating tumor Deoxy-
ribonucleic Acid (ctDNA) monitoring.
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1. 51§

Z RS RSP 2 (5 2% (mucosal melanoma, MuM )& — G T 26 b 57 R 28 1 R o A= BRI AT 3 2
TR, HAORFE LR ZWMIRZESR, FAe S REALE SN B R 0 B OCIRM BUR @A 0%, A
B MuM (5 BB ZR B 20%~30%, 23 T RRSE AR 1%-2%, o E B e R I m K
TR (KT ) [1] [2]. B E S O S o, BREORBRE TR LN 0.17 61710 15 A[3].
BRI HETF AR R EZRIT FB, HEMERE: QP EEERE 2 FNHIER, H5EREFE
IK T 25% [4] [5], F&77a BEH BT B BiG T F B Aok s s A A7

IR SEEH, MuM 5HBNIGTT B2 Rk, (ATIG 2 E Pk a7 R WEMEZRC, BT S AL
B BR6] [7]. AT 5T s S b 2 Ul RV SR o7 nl R THIGH MuM K g2 i 28], R AR A
JT A 75 ATBE MR S50 E . MuM B R &3R8 kL Rz Ab 4 78 4 AR AE[9], (EA B G 7 0 B R Ui
g AN B A

CAEMITER, MR - 4 - #82(Tumor-Node-Metastasis, TNM)Z3 A, i & #5047 K Ki-67 ik
Al AEAE MuM TS AR E[10]-[12], HAERBIG T AR B A s R RE. ik, A FE [l
AN 78 B MuM RJEHH, 53t B R AR 2 0 A0 . ASEGIT 77 o 2 47 (disease-free survival, DFS)
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ER, LTI R AT ST KN H Nomogram 7, S 7EAAL MuM R J5 40 2 1877 550K o
2. RS A&
2.1. BE—IRIFHE

A FEGIN 2014~2024 4F-PY 1145 g B B 78 9 B i) 28 4 3008 (MuM) B 3, RS #2325l Bhi T .
R 57 %, 50~59 $[5%, SActbfl 1:15. JFREALLAEE(37.2%). 4/E(15.4%). BiE(11.5%). 4t
[99(10.3%) & 4 #i(9.0%) 9. 11 4 Eb e si(39.7%), 11 15 28.2%, 1V 10.3%FHibk 454645 . s BRAFAE
k., 29.5%H% ! BRAF V600E 287%(BRAF p.V600E mutation), A {728 % 45 (Human Melanoma Black
45, HMB45). {8 208 Pt 5 ) & A -1 (Melanoma Antigen Recognized by T-cells 1, MART-1). S100 & A
(S100 Protein, S100)FH 1243518 75.6%. 59%. 67.9%, Ki-67 T A75tis% 40%, 51.3%H# Ki-67 >
30%. AEhIGST LAMLIT (67.9%) HEiB)T (52.6%) 15T (42.3%) N+, HEIAIVGYTH/>(20.5%) . H 0z BE VT
W, 43.6%FBEPIRIEE, H 41.2%REE K, 58.8%ILA R, 56.4%4EFFICHERA . T BEARG
8 W FF IR BhIATT » BB — RRE (L EE 1)

Table 1. Basic characteristics of 78 patients with mucosal melanoma

178 GIFIRE B e KRB EE AR

FEAE Bl GIE(Q) T 73 (%)

5 31 39.7

4 5]
& 47 60.3
<60 % 43 55.1

S
>60 % 35 44.9
B 29 37.2
4t i 12 15.4
N B 9 115

i g JiR e B AT
A 8 10.3
TR 7 9.0
oAt 13 16.6
| 4 10 12.8
18 31 39.7
I PR 43 18
1 22 28.2
(\VA: 15 19.2
s 7 70 89.7
ARHTMkE LR

H 8 10.3
FH 59 75.6
HMBA45 9 4 4 5.1
pNES 15 19.3
<30% 16 20.5
Ki67 #8541 >30% 40 51.3
A 22 28.2
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S
I 53 67.9
Ga i 41 52.6
RIGIRIT T % )
BT 33 423
) 16 20.5
T 44 56.4
RIGHRER
H 34 43.6

2.2. MANSHRIFE

INNBRIE: 2B IR A ME MUuM,  RIESZE UG YT, BMRIATEVIRRAR, AR5 8 JA A R 5)
WhiaTT, HESUTBUR 2

HeBRbrE: ARNRIATEDIER . & I H AL R 8™ A . AR JE ARATEIE IR HBATT « AFMRIARSC
FETD. HEERER T

2.3. fISSRITAR

BT MuM B35 384 2 SER AR VA TR VIR R, R T4 2 221 T BA(Multidisciplinary Team, MDT) Pl
HHEREITE ] RIEHENETT RIS AJCC 28 8 R R SE[13], 454 B tRaeikaG K Ebr LR E
FAIEAT 43 2

2.4. ABURYKE

TR B DU )1 48 IR R B 2014 22 2024 AFUE ) MuM B3 7 7, IREe AR E . Ry
fiE VR VEE KB 105 50 5 . Ki-67 PH%E DA (4 Ak 10% 4058 [14], 1H MuM 455 A 7T IEHE [15],
LA AR L, AW TR AR FOR AR B 0 IR T 30%5 30% A DAL 4L[16] [17]. FEDS
M SR R T 7 R bR v (Response Evaluation Criteria in Solid Tumours, RECIST [18])#h47, 2024 421 H
Bk, AR 65.5 N H, A EHRRT % 2025 4 1 H .

25. GIrFEA®E

K SPSS 27.0 Fll R4.4.2 BAFHEAT G804, P <0.05 NZERA ST . EA70Hriz F Kaplan-
Meier %, Log-rank £5 F T 5K = 041, Cox LBl RSB T 2 KR b RERF AL & DFS, K
FEARASMEERKEBEASRHEI N, FETEZEE Cox B4R, #72 Nomogram T/ 41 DL &1k,
T B TO R A ER . DFS & SN BN (B0IE TT 1 45) 22 9509 B & BRI AA] s R ZE T 1R [R]

3. &R
31 EXEBEANTFS

AT TR, MuM A5 &R 7% 2 IS E FFE : J5) 55k 26 17.9% (14/78), i ib i # 2 25.6% (20/78),
HEEA 17.9% 1 F WA, Ho 14.7% (5/134) W2 i B H & .

3.2. S

AN R, AL DFS 3 314N, 14 3 4FEAI 5 4 DFS %43 5il y 89.7%. 43.6%7H1 26.9% (A,
K1),
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Figure 1. Survival analysis curve

B 1. E£FSZ

3.3. MEFmMERS
33.1. BEEMWRSH

BRI AL R, RGBT A B2 0% MuM B3 DFS (P =0.028). R Fi#kE 455 (P = 0.052)

F Ki-67 > 30% (P = 0.083)#511 . 3% 5Bk, 1fi BRAF V600E 5738 5 DFS &2 & KBE(P = 0.21) (W% 2).

Table 2. Univariate prognostic analysis of 78 patients with mucosal melanoma

T2 GIHRERECRBEERRRMESN

s Pai) 14E DFS(95% Cl) 34 DFS(95% Cl) 5 4E DFS (95% CI) P
¥ 86.2% (73.5~93.1) 67.2% (52.1~78.5) 47.9% (32.1~62.0)
T L 0.266
H 70.0% (44.9~85.6) 66.7% (40.8~83.3) 36.9% (15.2~59.6)
¥ 97.1% (89.1~99.3) 73.9% (61.2~83.0) 49.6% (35.7~62.1)
AR E S5 0.123
H 88.9% (43.3~98.4) 44.4% (14.9~71.2) 29.6% (6.3~58.7)
<30%  93.8% (87.3~100.0)  73.9% (61.5~86.3) 54.5% (32.4~76.6)
Ki67 $5%1 0.199
>30% 90.0% (85.2~94.8) 70.0% (62.3~77.7) 39.7% (23.1~56.3)
B 93.9% (90.3~97.5) 75.8% (68.5~83.1) 62.4% (49.8~75.0)
BRAF V600E #t[X 7245 0.573
A 50.0% (0.0~100.0) - -
& 98.1% (89.2~99.8) 79.2% (65.3~88.2) 62.3% (47.1~74.2)
RGBT 0.151
% 76.0% (62.1~85.3) 52.0% (36.8~65.1) 37.4% (21.8~53.2)
& 93.3% (68.1~99.0) 80.0% (51.9~93.0) 73.3% (43.6~89.0)
ANJG B RIS DA BT 0.060
A 86.9% (73.2~93.8) 67.2% (52.1~78.5) 51.0% (34.3~65.4)
& 94.1% (82.4~100.0)  82.4% (63.5~93.8) 79.4% (58.9~91.2)
RGBT TEE 0.038
7 88.5% (76.9~94.8) 68.9% (56.2~78.5) 52.9% (38.1~65.4)
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3.3.2. ZEEMRSH

Cox [FA T ER, RJEBALITE S (HR = 0.45, P = 0.028) F1 A Btk L 45 #5 % (HR = 2.10, P = 0.002) 9
MuM AR JE A7 )5 R & Ki-67 >30% (HR = 1.68, P = 0.074) Al Ik PR & I AKRL, HMBA5 [APE£IA(HR
=152, P = 0.172) K B/ B (L EE 3).

Table 3. Multivariate prognostic analysis of 78 patients with mucosal melanoma

® 3B HIHRERCRERESEENENN

AR B {H Wald {# HR (95% Cl) P {H
RGBS TS -0.798 4.820 0.45 (0.22~0.92) 0.028
RETMHE L 0.742 9.470 2.10 (1.30~3.40) 0.002
Ki67 5 %>30% 0.519 3.190 1.68 (0.95~2.98) 0.074

HMB45 BH % 0.419 1.870 1.52 (0.83~2.80) 0.172

3.3.3. #J% Nomogram (IEEE)#EH
R 2 R, BAOVKEAREBUITEGG . RATHESRBESRRTUEE R, LA Ki-67 FRE0X
—IBE R R, IR T MuM RS DFS ) Nomogram FRlIEL Y (W] 2).

0 10 20 30 40 50 60 70 80 90 100

Points

REBHITERE | :
I

RutmE g ——

. >30%
Ki6718 %
<30%
TotalPointS [llllllllllIIIIIIIIIIIIIIIlllllllllllllIIIIIIIIIIIIIIII TTTT lllllllll
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
1-Year DFS |
0.9

3-Year DFS [ T T T I ]
0.9 0.8 0.7 0.6 05 04

5-Year DFS [ T T T T |
0.9 0.8 0.7 0.6 05 04

Figure 2. Nomogram prognostic model
2. Nomogram F/#E8Y

3.4. BRAIRKN

W H WA K2 A 545 1E(Common Terminology Criteria for Adverse Events, CTCAE) 5.0 [19], MuM
A JGHBIAIT 08 8 R NS R A 3N 38.5% (30/78), oA M il 5 14 (25.6%) e i WL, 1 T e SR AR 2 7 1tk
(11.5%) Fl B it ) 8(10.3%) «  FABAR R AL R E AN fe e 98 . BRI Z 55 45<1.3%. 3~4 /™ EERH|
RN A FR N 15.4% (12/78) (W7 4).
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Table 4. Adverse reactions
4. BREIRK

BRI SRR AY RAAIH(n) RAE R (RSB ST T %)
R 20 25.6%
RN 9 11.5%
TH AL J2 B 8 10.3%
JH DA 4 3 3.8%
HAA R FHE 9 11.5%

e HABA R B R BIRNE, FRERERIC. DRI SR BB, DR, &
T R G R AR T i), & 1.3% (1/78).

4. ¥ig
AHIE T3 Mt 78 51 B R SR 3R (MUM) & AR5 Bl R R AL . T &R AR )T
S o

4.1. FATRF SIGREFIE

AREFTH, BE U LYENE, FAAFER 57 ¥, SR ILEARAL, 5 AR R R (2 1Y
FIRRFE—B[20]. (HAERRE, 10.3% M BE VIR WIN CAFEM L F 52, HILREE 5 DFS N
29.6%, BICH L U1(49.6%) (K 20%, RN L2 /E MuM 1RZBVEM HZFRE, X— KBS Indini 5%
[21]IBE T — 2K

4.2. ERFEHBIEA N NERLS LN R

AHFFER, MuM RIGEREREINRTE KR 17.9%, w83 25.6%, FHAF(E 17.9%%F I
BRI 6.4% %4 E &, WHeS L - aFi 1k (Epithelial-Mesenchymal Transition, EMT)AH
K[22]. WAHABERF TR, MuM RJE 2 FF AR 22 T m, SRR EH— (23] [24].

4.3. EFESHRIGKRTRENE

A TR MuM RS BRI B PR S SL, RI A DFS 4y 31 /M H, 5 4 DFS 1Y 26.9%,
B EART BRI S €5 2R (2 40%~50%) [25] . A= A7 B £k 3BT S, ARG T 3 4F DFS 28 N F%(L 4= 89.7%
PRz 3 4F 43.6%), BT T2, XnEEs MuM HIER 28 AR I E R FFERSS. HLE] L, MuM 1)
EMT $FE(U1 E-cadherin #t5 & N-cadherin i 3i%) [26], @il #iE PISK/AKT/mTOR 15 5 & # (Phospho-
inositide 3-Kinase/AKT/Mammalian Target of Rapamycin Pathway, PI3K/AKT/mTOR Pathway) i 238 55 fif &
i e R S 25 PE[27], TR A R IT IR R

ARG AT BEA (HR = 0.45, 95% ClI: 0.22~0.92, P = 0.028) Al A Hi ik 2. 45 # 7% (HR = 2.10, 95% ClI:
1.30~3.40, P = 0.002)/2 MuM AR J5 DFS FSZ IR 1o ARJEHALITERCS 4 5 4 DFS 2 w5 A
(79.4% vs 52.9%, P < 0.05), #&/nH Al Aeiiid J&il - R E EEHLHIIHMERS . X— KNSR EEK
L35 T I 2% (National Comprehensive Cancer Network, NCCN) (S {5 25087 i PR S2 BR 45 79 (2024 4ERR)) HEFF
) v G FRE R G 42 167 SR — 38 28] Caspersons Z5[29] ) [ml B I 7 i1F S 4 Bh iy vl i & MuM &)
R K% T I 32% (RR=0.68, P =0.02), il Muto [A1B\[30]) 2 H 0o ¥ /R 2751697 2.3 23 DFS (HR
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=0.67, 95% Cl: 0.51~0.88) X LEAFiEIEHE SCHRFBALIT £ MuM AR JE 8 B (1 i Lo AT

R B 2 45 e A m 2 (R S R U BE i 110% (HR = 2.10, 95% Cl: 1.30~3.40), 5 4F DFS R T
YRR 20%, SREAWTF00C T Ik R 45 3 A% (2 S0 08 B Ty A PR B O LA — 250, EDIE AR MR (= 28 e i)
WO FRE[31]o RKATEES ARATARELEFERE R IR T 0k EL 4 L) B R B AR A F Bl 25 XUR: VP A
B o Ki-67 1E—Fie ) vz DRI FR g 41 M 384 BE b 5, 6 22 Al B Rg 112 Wi B T VP A B A E
W& [32], {HAE MuM BF5eHr, Ki-67 ITEIMEHTCE R AR ER Ki-67 $88>30% BARIA S 7 &
F(HR=1.68, P =0.074), {H Il 54 U A HE 7 v 18 B 0 Bt o ok e ik e s 1 o RV S e Ik
BT HRIEG £ B3P =0.06), {HIL 54 DFS IR Tt 22.3%, 558 40 il 77 38 e ey sk Ao AL
W14 [33], AR ARFEARTIE MR R Lo

4.4. Nomogram =8B ImRFE L& 5

AHFFEET ARG BASTHE . RATHE S5 & Kie7 1680443 7 Nomogram #4Y, iiid &AL 1¥45)
(0~140 43)VFAl 35 R A = 1 F 20 % AL 1 4F S 3 4R b AEToi A A7 WI(DFS, 2y 90%), 1%
PRI KT B DFS (2 40%~50%), S il gE v i WS 7> R 3R 5 2% . b R G TR T BR A
R f e (A B, 0P PPOrsUm 2, KA R I Ki67 Fe 8t 2 5 RS a1 Al . Aid, AR A&
AREERFMHAR, REWATIAE, X REARHER R Z B SR, HBACERRETH, Hib
RN FME T KA. 20t — D RAE. Ak, RRFTE G T 70 RO R 7 J= 505 [34] -

45. BREIRN

AW, MuM RJGEHIBIGYT BRI SN K AE 20N 38.5% (30/78), oAb ML 35 1% (3~4 4k P Itk HiL
AR D) 5 25.6%, N FERGIEREE, m T ARG ER I (11.5%) . S AT T AT 3~4 Z0E BB X
B 2.4 £%(95% CI: 1.30~4.50) [35], ifi G-CSF Tillith4n 2. 15 Wi S i (10.3%)d i Bk 5-F2 tufii 3 Y
244 (5-Hydroxytryptamine-3 Receptor, 5-HT3)32 {45 Hi 77 A A& Ik 1 5244 (Neurokinin-1 Receptor, NK1)
7R ], #55 NCCN 1Rt 4575 (2017) [36]. ZFE WGt Sz 48 (1.3%) S #E1E T ik
EEL 401 i AH D% B 9 4 107 (Cytotoxic T-Lymphocyte-Associated Protein 4 Inhibitor, CTLA-4 Inhibitor)#15%[37],
VR B S I A A 0 A SRE PR I B iR A % e B R AS 10 i K I A% XU 38 i 4.2 £5[38], 7% MK
VRS PLEEFRAE .

46. FRRMERRE

AW SN B BB M, BEA BN = 78),  HIVAIT 7 AL TR (7 R B T R4,
YA FEA B 2 8 5 %), TIREAEAEIE B0 5 (bR HEIL 22 57:>0.4) . BRAF KGR AL A 29.5%, BRI T4
T RS FUGE KRBT RS o ASRAF T 7 A RS AE TP R 2 O HTIEVERE 78, DABRUE XU S )% ¥R 97 B4
) - GRS T RIE R, 45 G ctDNA B4 I AN MR TR L. RN, @A AR 12
WAL FIRAAG 0S8, A DI MuM B8 AR5 4 BhiR T 1 5 A7 R
5. &5ip

AHEFERIN, MuM AR JEHEBAIT B B2tk g, (RAE R ALBED] 65.5 N I, SRR ) Eik
43.6%, HmibFEHZ WM. FF B85 EAL, [FA 17.9%000 51 & = WAL, i T 4 5B a0
AWM EZENE. ZRESTER, REEAITECE (HR = 0.45, P = 0.028) 1] &3 FRICE R AR, /2T
PR, MARTHEL 2 (HR = 2.10, P = 0.002)f11 Ki67 15%0>30% (HR = 1.68)2 XM Fil 5 br &, 204
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VA

S W R A5 2 A R v M B P o R T IR BB Z A 2 £ Nomogram 584 o 52 4 KUK #EAT BEAL T A, B PP
73 552 R BB ORI i SR B AR K UL (S A DFS), IR F 2 B B i B2 8 RS (hf 1
BA% DFS). HIBMEL7R, A FVEIY XA ) 855 T REAFFE I PR HR 55 22 7 (10785 0 (Ut i XRS5 v A A B
& &SRR BTG T s A RURS GT[e0 AH A BT Al /- T L XY mT AT 1), AELELAAPP 3 BRI Xt B DFS gt
—BIRAE. LEAh, BT A B R ) (25.6%) 55 BE R ROV 7 ROTE S E B SRT, AT SZ PR T (e e
Bt I T R, ATREAFAE R . FREEROK, il 2 O ATIE PEBT T RHIE Nomogram 7Y
M IEYE, FFREAIEIIATT . JRE R B TSR S, A5 B AT A TR S 2 I el e 1 XU
BB MuM BB RS IR TR R, ORI AR S A .

B O
AHFFCRISERR, B e T BOTMR B AT s 510 S GRS B0 IR =, BOI ) 4 R
CERBEsR Bt R Bls SHEASIRE, R A Z 50N . EILmprA 4 78I NS P EELIK

B
R A=A

AT G B BUE S AT, ©3RAS DY 148 R B e Bt o2 B 0 A R 2 A B S Atk e, WAk S O
SCCSMC-01-2024-039.
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