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Abstract

Objective: To explore the value of combined use of ABCD1, CD99, and S-catenin in the diagnosis and
differential diagnosis of solid pseudopapillary neoplasm of the pancreas (pSPN). Methods: A total
of 170 cases of pancreatic tumors with definite diagnoses were collected, including 94 cases of pSPN,
69 cases of neuroendocrine neoplasm of the pancreas(pNEN), and 7 cases of acinar cell carcinoma
of the pancreas (pACC). The clinicopathological data were analyzed retrospectively, and the expres-
sions of ABCD1, f-catenin, and CD99 in all cases were detected by immunohistochemical method.
Results: The positive rate of ABCD1 in pSPN is 100% (94/94), in pNEN is 4.3% (3/69), and in pACC
is completely negative (0/7). The sensitivity and specificity of ABCD1 in pSPN are 100% and 96.9%
respectively. The positive rate of CD99 in pSPN is 97.9% (92/94), in pNEN is 15.9% (11/69), and in
pACC is 14.3% (1/7). The sensitivity and specificity of CD99 in pSPN are 97.9% and 88.2% respec-
tively. The positive rate of f-catenin in pSPN is 95.7% (90/94), in pNEN is 7.2% (4/69), and in pACC
is 14.3% (1/7). The sensitivity and specificity of §-catenin in pSPN are 95.7% and 94.7% respec-
tively. Since only 7 cases of pACC were included, its value in differential diagnosis represents a pre-
liminary finding. Conclusion: The expression of ABCD1, f-catenin and CD99 is helpful for the diag-
nosis and differential diagnosis of pSPN, among which ABCD1 has better sensitivity and specificity
than the other two antibodies. The conclusions regarding the differential diagnosis of pACC in this
study need to be further verified with an expanded sample size.
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1. 5|

iR AR SR L KR iR (solid pseudopapillary neoplasm of the pancreas, pSPN) T+ 1959 4F H1 Frantz & &3k
TE[1], FEMRBRAN Ui i B 0.2%~2.7%, 47 R TR (TP AL AERS 28 %), AR &8 (low-grade
malignant neoplasms) [2]. T HIGREI. BRI Z R 1%, B Wi B & 22 m S T i
23 A 43 A 983 (neuroendocrine neoplasm of the pancreas, pNEN). figi fi i 9 £ ffi J2 (acinar cell carcinoma of the
pancreas, pACC)FHLA[3], ZEAH(HE) Qe BEY) Fis Wi k. R p-catenin S IR PRIZ W pSPN 5 H 1
¥ 2H AL (Immunohistochemistry, IHC)FRic 4, AHA7AE B PH P Bl BH A R IE T HUAZRH M 22 [4] . 35543 pSPN J
il I —[5] [6]. #7r3E pSPN tLAFELE p-catenin HIZE[4] [7]-[10]45 0 @, CD99 W4 &I T pSPN
o 2 PURFEER AR, Rt RIS S2Wng 71[11], A, WEHAFFAEAR, Mikz2h
Oy KEEAREAR A —DI0E. ABCDL R FERFiRIE MRS, 75 pSPN 12 W7 e I H AR A 541,
{EARSCRIE TR /b, FL SRR N FA (B A 75 A . A STl ABCD1. CD99. p-catenin A&l 7E iR pSPN. pNEN.
PACC H W 5 B2 E AT B AL, DA SE S R 3l AR 8 (11297
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(1) Mk SEICZ BRI R — R R BOmEL R 2019 4 1 H & 2025 4F 2 H [A] A2 W7 1) g i i
R B 170 . 2 WibrdE SR (WHO Classification of Tumours 5th Edition: Digestive System Tumors) , &
AR L, Horp pSPN 94 %, pNEN 73 f5l. pACC 7 fil. ABCD1 Hi{AI A BN =/ (Proteintech) 2
(T EDUA, Y5 18138-1-AP, Fikttl 1:100), p-catenin K CD99 HUiAIA A [ 48 N 28 28 =] I R
F AL $44 (B-catenin TEf% 5 : MX043; CD99 wrfES: 013).

(2) Jrik: PFTARAZ 10%HVEAR /R ARV IE &, HRUBK, ABEEIE, 4 pm BEEYIR, HE 4
f, B FWEL. IHC JLfafE Roche 4= [ 3 IHC Y+ F & Ventana BenchMark GX L7, ] PBS A& —
PUVE NI R, FH O RBA PR D) 4 S BH 1 x6 E

(3) ZF AL IHC U =4 F G A BB B Im e fr, FlseA—F ihit . ABCDL BHTHE N
S AL SBURLIR A 5 CDO9 21 T 1% 5% WURLAR 35 4 N BH s B-catenin Al A% O BRI . BT V) v ¥4
TR 5 R SR A0 M 43 L AT e e s o FuBRPEAN AR e (LB B T2 B (0 43), TR (L 4)), E
(29%), KRt (3 ) HRBHTEANME & 2 LLvto): JGFHVEZNM 0 4, FHVEANME &b <25%1t 1 73, 26%~50%
1255, 51%~75%1t 3 73, >76%7tl 4 4 FEPIIEE RARR: PIME0 4r) it 0: $SFH(1~3 41)it R 1+,
FH(4~6 73) 1t R 2+, SRFH(>6 73) i1 3+.

3. &R

okt , ) LN, ade, VR
E: 1A ABCD1 BT %200 f%; 1C.pACC,
CD99 A 35 (1+) x200 1% 1D. pACC, S-catenin A% A (2+), x200 f%; 1E. pNEN,
HE, x200 f%; 1F.pNEN, ABCD1 [JI#£#ik, x200 £%; 1G.pNEN, CD99 BH{#:Eik
(2+), %200 fi5; 1H.pNEN, pg-catenin fH{4:31A(2+), x200 fi%; 1I. pSPN, HE, x200
f%; 1J.pSPN, ABCD1 fH%:ZKIE, %200 fi5; 1K.pSPN, CD99 FHIEZRIE, *x200 fi%;
1L. pSPN, p-catenin fH4:I%L, x200 1%.

Figure 1. HE and immunohistochemical staining images of pancreatic-related tumors
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(1) pACC otk fiIAE Bi: 7 451 pACC (14l 1(A)7"—19 pACC HE )+, ABCD1 ¥ RFAHERIA,
BHYEZ 4 0 (0/7) (K 1(B)); CD99 7£ 1 il rFBHTER L, FHMER 14.3% (1/7), & 1+ (&1 1(C)); p-catenin ££
1Rk, BHTEZR 14.3% (U7), £ 2+ (K 1(D)).

(2) pPNEN 4 fI7iA1E B : 69 15 pNEN (14| 1(E)7~—15 pNEN HE El)+, ABCDL 7E 3 4] pNEN £
FHPERIL, BHIERA 4.3% (3/69), 1 66 i+ S BH % 14(66/69) (4] 1(F)); CD99 7E 11 41 pNEN H BH 3%
ik, BHTEZ 15.9% (11/69), o 141 2+ (1K 1(G)), 10 5l 1+, 7E 58 fih 2 [ 1 1%4(58/69); f-catenin £
4 ] pNEN PR IE, BHIER 5.8% (4/69), Hrf 2 f1 2+ (K 1(H)), 2 # 1+, 7£ 65 flh 2R IE
(65/69)..

(3) pSPN kLS : 94 4] pSPN (& 1(1)7<—% pSPN HE )+, ABCD1 7E 94 fil pSPN 11
SRR 1), PHEESR A 100% (94/94), Fork 90 4 3+, 345 2+, 14 1+; CD99 £ 92 15 pSPN HfH
HRIE(E 1K), 2 BIFFAMERE, PR 97.9% (92/94), Hrb 85 7] 3+, 7 i 2+; p-catenin 7 90 5] pSPN
HHRAPERIL, 1E 4 Bl BIMERIE(E 1(L), FHTER 95.7% (90/94), It 87 5l 3+, 3 BRI N RN, 2
il 2+, 145 1+ =FhBaaLE BRI IR R I 1 100 S 2 T pSPN IR AR, S P45 B L2 1.

Table 1. Expression levels of ABCD1, CD99 and S-catenin in pancreatic tumors

% 1. ABCD1. CD99. p-catenin ZEFERRBEHENFRILIE N

ABCD1 CD99 [-catenin
S0 WM B s P I e Pt P e
+++ ++ + 0 (%) +++ ++  + 0 (%) +++ 4+ 0 (%)
pSPN 94 90 3 1 0 100 85 7 0 2 97.9 87 2 1 4 95.7
PNEN 69 0 0 3 66 4.3 0 1 10 58 15.9 0 2 2 65 5.8
pACC 7 0 0 O 7 0 0 0 1 6 14.2 0 0 1 6 14.2

4. ¥1ig

pSPN J&—F BT R, IFR T EFE L. BEW AR, SOGEERIUAEIRAE . Bl
WX I R B 9% SRR o 020 R A T B LR ™ B R RRE, B I B R AR 46 [12] o BRULZ Ak, pSPN
M5 2R ok = RE 5, RATIZ W 3 BRI B A 5 [13], HER SR IUNIL T #05 Jv SErE el
BRI, HREAE[2]. REIZRRAR A —ERRB Y, B2 WRRAK[13]. EHNA% L,
#0843 pSPN J 5l SR . NGRIRZE K 5 pNEN A pACC A B K HIARIAE[3], 5300 PR 5 R 3. 72731
JZTH, %) 74%~90%/¥] pSPN il 77E CTNNBL F:[KRAR[6] [14], {HILFRAZFFAE pSPN Jlf, 75 0] WL Tk
RESH R S oA 2R gE[8]. pNEN Fl pACC 4 FRUER 24, HulAREEEH T SRzl
[15][16]. PR, FEIGPRSEE T, IHC {7588 /2 % 1)1 e e sz 17 51 . s AU 7V o SR, A% 40 FH T2 pSPN
[FFifk p-catenin TERUBNEARE R 1% 7 T AFAE — 2 SR BR[4]-[8]. LR AR, ZMPTAREBHHAATE
2T pSPN FRBBURRE KRR S AL T 4% GibifA p-catenin [17]-[21].

BAIRE LRI, dwtd ATP 456 & (ABC)F i & HlH Kk 2 K] ABCD1 (ATP Binding Cassette Sub-
family Member 1, ABCD1) [22]/1 25 4 7= #7E pSPN [ IHC 45112 Wi b B A . o 94 1 pSPN ¥
B35 R BHMERIE, TTE pNEN Hl PACC M ZMAR, Son iR R s Wik 5. 3 4 ABCD1 FHM:
PNEN H RGN (GLIG2) A2 4 43 i g, TS5 R4 ML SUR . ANERRHES, TR AL A
AR, I ZEPE AR % pSPN LAV TEAS s BN EHE N, T pSPN I R T 4E 52 Lo ME I I R AFAE ;
Ji IR 1) Ry et 3 S R 45715, JC pSPN WL IKTR & SEE R BE MRS 4, I R B R AE £ & LR pNEN. |
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g RSN, BRI pNEN 7 H B ABCDYL HERF S PERH M, SR ERS Wi A RE 1SS ABCDL H—f8 b5
FI5E pSPN, WIGE A TEA Y . RV R HAbR EM LR & FIWT, WAL . X— KW Liu AT
FHIEN[4], AT 7K B ABCDL & A7E pSPN JFR REFERFEAR T RIAEE LR, ST 111 41
pSPN. 108 ] pNET. 9 ] pACC ;& 3 filJifkle 38 e M gLt ah A, I JG 18 K F ART P G € i B2 PPk b
#E, ABCD1 ¥ I Ak e U SR el . BARIN S, DUERIBHIE S EAES pSPN (I WARdE T,
TR RVRR S 1% 20 591 100%F11 81.3%;  #7 DABR UL (ZHZAVESr > 1 /) ME N BIAE, MBSO AR 52 1 5 5]
A5 99.10%F1 97.83%. {HIGIIERIAZ, EH pSPN G 1) R kk X4 b, 24 p-catenin 12 21 )% 58 B HfE A
JIEEN, ABCDIL i+ fa g it . Awf7trh, ABCD1 7E pSPN i S oRi8 —SPHMERIE, X5 T 28 )
TR B RS A RO BIE . e 41, 7€ 3 41 pNEN R %2 51| p-catenin & CD99 #43 [X 45 fH £ 1ff ABCD1
MITERI IS, Bt % B ABCD1 %F pSPN A 5 /& i % JI M H «

CD99 st Ar TV Jutifa b [k K g A O A AR TROBE 22 1, 22 Ewing PR/ 4G 22 A0 VR J2 i g (1 A
SRS AR, S SR R ISR 2 A NARE G H AU R A AU h R IE, IR S PRI . JEARAR
TSI RIA, TERRRAREE P o3 Wb i o I B ek [11] . Li L 55[23]4iE CD99 7 pSPN Hr S HRFME 1
5% R BE T, LU 100% (37/37) . ARV SR [LLIMRF FE B A 2L & B, JLAE pSPN H g BH 4 5
4 91.9% (34/37), TTE pNEN HRIUMAERH M, BHE % 61.9% (13/21).

AW —BIAIE T CD99 7E pSPN Hi IR IAKFAE: 7F 94 5] pSPN 1, 90 151(90/94) 2 I 4 74 (1) 1% 55
WORDIRPHE:,  HL48 K2 40y 3+ (83/94), EIAIurigfHYERIL, A5 0N R . AR STk i 4o,
AW T BURVER F, T RS Sk A 22 S S v 5 2 e Ok . H2 W pSPIN IR 49 89% (90/101),
5305 SCERIRTE AR BL, FANAE 1 4] pNEN A A% 5% mfRBH T, 10 451 pNEN 55 P i 25 JOR0CIR B, 75 pACC
WL BIFEMERIE . 355 pSPN 5/R1E . SRBHPE. A% 55 BURCIR FRFE MR A B35 X)) 3278 CD99 fIBH T &
A7 55 58 B Ll Bt B 5 15 B B M . 54 SCHR A CD99 M EACH FRIVHRE, and sh S5 (1710 AR
Ii CD99 %} T pSPN HIBUR ML M S 73 5 . 85.71% % 48.21%, FRESHRRITifE S ZERA XK. MT
PSPN (1121 CD99 # p-catenin S 45 5 iRl 5 #I5[23], A —E L H .

W [6] [14], K #B4r pSPN 6 I 77 £E Wnt/g-catenin {5 Sl rh CTNNB1 J£ A %5 3 540G 714k
YRR, X R T EL p-catenin R ATER AR AN MAL N T REE . BRATTIIBE FL S IR p-catenin 7E
PSPN (1112 Wt o HAT 5 PR BUR A (95.7 %), R R IA I AR AE — € e Itk 870 491 2 R S BE P o B
PEEFRIAIRGS, X5 REAW T IRIE 5 pSPN fA/ERIE 7 11 DA #F[4] [6]. 4 9] p-catenin A% 9144
pSPN AR ot B, IR LA =k R S MR LS 50, R I s oAb, W BIRBE. BKE R
e AR AMS, s KAy ABCDL wRigsRFAYE. CD99 4 EMERZ S BkDIRFAYE, 754 pSPN. #Ri%
HHBE T p-catenin FIE B AIEER pSPN TR, ABCD1 A4 25K #bh p-catenin [RFILEREE, 525 PR
AT . Zhao S ZE[6]%F 179 {5 pSPN (11l R BLARFAIE 73 AT il 58 K B, e B-catenin (3L & FRA
CTNNB1, 5 p-catenin JyAH [E7]) IHC B L= 98.3% (176/179); FEXT Fir Wi #1247 Sanger Wl /7,
74.3% (133/179) (1) il il 2] CTNNBL HE[H 58 3 S AMNE 71 S48, Horr 3 4 g-catenin [P 95 451 7R 3%
R TRAR s[RI 3 451 B-catenin B4 (1 i 8 b A5 4 UM I F = FhAS[m e f2 5 1) p-catenin 12547
IHC Zehy, ESE AR ARAS p-catenin FITERIE, f5I12FH NGS J7iExt it 3 1347 40 TR I, 5540 2]
55 Sanger M FAHE ) CTNNBL 5828, HAK M FER CTNNBL LAAMAAT AT — 80t 548 . 7ERATHIHE T
f) 4 151 p-catenin BN B2 75 8 T H RS pSPN AT B 75 ZLiE L J5 S DR ARG I K K REAHIF Fe it — 5 56
iE. [AIRf, p-catenin J£4E pSPN 454, FHAE#2> pNEN. pACC [ JBE BR2H A Jeg v i 0 43 X skt m] 30 B S
[ p-catenin 1% #1k[9] [10], SEIRZA pSPN. A5t H IR I: 4 ] pNEN Jz 1 4] pACC 77
TE R KL p-catenin #ZPHMERIE . KUk, p-catenin ME LGPk BAE 2 pSPN A5 %5 Eb A i 1 Uk itk
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SRR, ARTE RGO Ak LA B TR A PR 43 B AR T M R A B-catenin ] pSPN J 3] o i) R
RORAEAE, fEIERIZIIATREME .

A FAFLELL TN RRYE: pACCAL 7 #9, HEARAIR, Frfd ABCD1. CD99. p-catenin 7E pACC H (1]
RIRGE ROV IR RIS B AWK B —rl, R R B A HE R R A B AL IR R,
GERAMERZ RO, TGRS R TR AR Y B L A I B A R s A S A N T
b AAE—E EMER, KRG EE BT RFZ M S T EE M ABCDL KA N =8
FATLREGIR, B-catenin 5 CD99 SR FHAR NI H B AL AR, RIFEAE K. AFFLkE S ik —
FOPEIOAE, 25 SRTE A RS I A 2 v fr e M A e — 2D A

gk BRI, KA AR R FR ) ABCD1. CD99. f-catenin (1) 1A 1] I pSPN 5E pSPN [#)i2 ki 5%
e, $eEIHi22 . ABCDL N pSPN 2 Wit (i e (k%0 A% 18 3 M o /R 98 A 5 B P A X (U
PE 100%; $E51E 96.9%) 7k kb p-catenin AZPHIE K B2, BtA CD99 WM& L HiiAKIE A R, BERTT
SEMERBIZIBIRE B . 25T pACC FEAREA IR, AHRKENEL BV, T KFEARKAE.
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