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Abstract

Background: To assess the invasive feature and characteristic MRI manifestations of sacral
schwannoma. Methods: The maximal dimension of tumoral mass (MDTS) was measured in the 26
patients with sacral schwannoma, who were typed and grouped based on tumoral site and inva-
sive extent, presences of tumoral cystic degeneration and dentate margin sign. The differences of
MDTS were compared between types and between groups. The signal appearances on T2-weighted
image and post-contrast enhancement pattern were observed of the tumoral parenchyma, and
correlated to histologic findings of HE stain. Results: The 26 patients included 4 cases of type 1, 5
of type 2, 10 of type 3, and 7 of type 4. The incidence of pre-sacral soft tissue mass surpassed that
of post-laminal region(X? = 13.066, P = 0.011). Osteolysis was revealed in midline sacrum in 5 pa-
tients and in para-midline sacrum in 14 patients. The MDTS of type 3 was larger than that of rest
types (t = 2.655, P = 0.014). The MDTS of 8 cases of giant invasive sacral schwannoma (GISS) ex-
ceeded that of 18 cases of non-GISS (t = -3.027, P = 0.006). No significant difference was shown
between the 12 patients with positive dentate margin sign and the 14 patients with negative (t =
1.896, P = 0.07). Both MDTS and duration in 12 patients with cystic degeneration exceeded those
in 14 with no cystic degeneration (t = 2.928,P = 0.007; t = -2.187, P = 0.039; respectively). Region I
was demonstrated with mild hyperintensity on T2-weighted image, marked enhancement and
correlated to Atoni A area; while region II was noted with hyperintensity on T2-weighted image,
mild or no enhancement and correlated to Atoni B area. Conclusion: Sacral schwannoma possesses
the features of eccentric osteolysis and pre-sacral infiltration. The dual signal appearances on
T2-weighted image and the intrinsic post-contrast enhancement discrepancy comprise the cha-
racteristics of MRI appearances of this tumor.
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HE

TR BITEEMNSBE KRR S SMRIRIUFE. Fik: WE26H MM SR OMRIRN, HiE
KA. BIUTE LS LT, SRILEME, HTHE. SHENERAERKE. HBE R &4 R
BRAHER. MEIVELRTZWIES . BURNAKHERAHSAERI. 4R 1844], 28564,
3106, 4276, HRATRAL MR B IER THIRE (X2 = 13.066, P = 0.011). #EEFLRESFRFZF
FRHR &5, 146, FE3RBEAR KB KT HER(t = 2.655, P = 0.014). 8HIGISSE AR A&ZLBT18
BIFEGISS(t = 3.027, P = 0.006) . U5 IAZAEFH 1255 145 HE AR KR ER L EEM(t= 1896,
P =0.07). #BTH12B|FRERRE. WEYKTIERTH14H(t = 2.928, P = 0.007; t = -2.187,P =
0.039). IX ET2WIRE{EE. HE®K, *Atoni AR ; IXET2WIEEES. LRAEZHEERL, Xt
PiAtoni BX . %5i: HEMEM SR EA WOEBINAEET RN, T2WINER S ANEEREEK
08 I MRIFRIUASHE .
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HEE, PHENE, S150%, BEHRAE
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1. 5|8

TR Ao 20 80 R 90T R 20 AR 8 5 M ER A B, 20 o BOME B A JH R 47 8.5% [ 1], DRI V2 A 1 SR AT
ECRBRA M B SR IR AR, AR 23R I 5 MR WA 208 . B B A BA[2] [3]. TR
MEMZ BRI SR 2 W BOXE I, A28 AR R AT GG R i 2 (4] [5]. ARV E 20T TB
LR AT e e BEVIBR 0 H bR o BRI, ARRTSAR 2 K 1L RS I S AR LG A AE R 57 8 A 4 B 2 RS L. MRI
e FRHE R 2 BRI i R S 2 W T B 2] [4] (6], H AT MRIBT L2 9 MBIARAE A S9 1% 0 0 BIEAE 1 =4
RIS DG TS . & 70T 26 BIRHEM 28R I MR B0, S5 G HIURE AR, HE
R HAT O /s LGRS TR 5 5 9B A OB A I FESRIBRE - DASR TH X HIRME R 22 98 1 PR MIRT 2 W7
FHIEFIAR

2. MREHE
2.1. IsFKER
WA 1L R 22 B 8 58— BE e 2007 4E 1 B 2 2017 4F 12 H 1814 F AR ) AN 2 2307 HE 2 40E S2 ) BEAE AR 28
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B9 26 B, NEARiE: 1) RAREARAL THEAE SR R TSNS HEHE AT S REATIX ;. 2) Rk AR LS
&b, HERRARUE: 1) ZEALE R TERR AR 2) ARG AT AN/ ST I ERME AR 2 R

2.2. MRI ¥

3.0 TS MR Bil% 24494, Siemens Trio 1 Siemens Verio, N AT A LB . BoE MRI ¥ h
e R VE ST 2% (Ulrich Medical) %], #% 0.1 mmolkg 7&. 3 ml/s 18 5 28 Jif i fik i S 4L i 5 1% 0 ke
(Gd-DTPA), %4 20 ml A3 ER /KM . F95)7 51604 TSE JF 467 TIWL, T2WI ISR TIWIL T2WI
FIgRESERAL . SR AR, TR BT m AT R DT AR E] T2WI 4. 852505 TIWL: TR 520 - 700
ms/TE 12 - 23 ms, T2WI: TR 3000 - 3600 ms/TE 81 - 99 ms; /2% 5 mm, JZ[A#H 0.5 mm, %% 0.68 mm x
0.68 mm - 0.85 mm x 0.85 mm.

23. AIRAR

1) ST RAHEAR 22 B9 MRI R SRR S S A FEAL . LRSS 3R I, JR S T2WI A5 53 &
FOXT B SRR, R B 505 IEAS s IR KR 580 B KNGV ARI R R, BASHALR
HIR R, HEMEHRAST, SEETH 4 B5E[7]. B RIZZEMEHE ML ¥ (giant invasive sacral
schwannoma, GISS)[AxifE, Z M8 Togral M ri[8], FTAWHIH N GISS £EHEMHA. 2) ol E 1
EAVRE A PUEOHERT « A HECHESR SI00) . MR . MERRCRIAESS 5 X IR SZAR AR s WS MR 6 Ak B U579 B AL
FATBOAMESZ RIS AR A G SRR TR R AL B, 5 T ERAE AR IR B T R 2 2
TERBLI 3 Ao 3) BEAARFFTIL. RARFRAFIEE T HE et e 2HARIL; XF T2WI SR sE i 2 A s
SATIRERYI A S HE i, MU RE CD34 Yol %2, THEURLNLE % & (micro-vessel density, MVD). 4) Ff
A VEB M4 TAE 10 4EBL B RTBORRHE T FE R, AS— U H 93 Wi il o o

2.4. Gt FAE

NEFH SPSS 17.0 #4347 : 1) XPK ISt 4. ELEnT ) ) EaEHE 5 NXIEIEE, LLP<0.050
ERARUEE L. 2) t RS T. R AR KIR U £ EZEx £ s)For, WERKE K
BEMA, B BIRIAGEE LR SRR, LLP<0.05 NERASITHFE L.

3. BR
3.1. BEIEKERS MRI 48, Q=
%1 (& 1~ 4).

3.2. HERIEH=ES

1) ZAZAMETTBL: 19 P2 BYRR LA A HETTBOE R, B L5~S5. HARRTHUER 15 %1, R
Lo 1~4 DB BSREAEMERT 4 ), B 3~5 DATBL. B3E 55 B, S1~S3 £Ed T 46 1N(1A 5).
2) SR AR BB 1~3 MIYH B EMMEE RIS, RO AT WA 25 B 2~4 T WL WY A AT B
MU, HEAL A W 3. 3) BTG IRIL: 26 BIFh L8R 5 A XER A S s, ke
MERT 22 AAHE 21, MER 18, MEMR 14, MERRJS 12. MERTECAHSUM B IS, & T HEBCRAE A S (X7
=13.066, P=0.011).

3.3. BERSSb%
1) BT, SRS RERRARLE T, KA~ 7 GRS, Hrh 2 8 2 f7]. 3
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A5 . AT TIWL T2WI XRS5 (& 2). 2) RARILZOEREN 6 61: 2HERi 20 41, b 12
B ay WUIR AL, R IR 73 IR S 2 A A BN R R IR B R IR N AR 2R, %6 3~10 mm. K 7~15
mm REZE(E 6. Bl 7)o AXHRZN “VitRia%:” 1E. 3) HEBAME R EAS: | 1R RS BIRER oS 3 Bl R — )
B (B 7); 4 B9 2 G143 5 L ST, S2 MERT R k1t B o R 3 ML

3.4. & MRI EE2F=H

1) UBNUNZE, BASLi TIWL E2EES . MIRES. T2WI HMESAY, 22 KERESY
1 X, UMEESNE, MESMEES: 01X, UWEESHE, MESIHEESSkEES. 1
X 1T XIEBBHES, HBE A 2. IR/ R, 78 A — R A AN [R5 B AN [R5 3 TR AR A A —
W AR SIsEA, TIXB R, T XRWH W E2ZRRL, ALREERMEBRASE, 2 T2WIE
SRR TS A 8). 2) MNTEAZ I, HRINA I M. 2 2. OF R SRR
PSS, TIWI 2K, FEMEES, T2WI EUEESRE, TEA . 2R KKE M RE, 20
A5 SRR, ik 2AFAEMERDL, o B AWCPHE, W7 L2 2 TIWIfEE. T2WI &5 8%, WF
TE TIWL, T2WI HRAKE S, BERE T2WIRERACE (8 2).

3.5. FAREHREFNE

ARAE R 7 8, o BSR FH AT J5 B8 AT JE B N BRI AR, BEHR B ST BRIR o A DL e 47 S
SeHE, FAEOEK A4S, RN AR Hifn. 55 4 U 7 B AR A B 3. AR
ARFIH IR A IR K, SEME e, ) W k(& 9(a)). B T WARTEREANE, 2405
51 Antoni A X 540 MAHEL 1 Antoni B XAZ 704, AT#HESI AR SUIR . MEIRER A, B X A T I
MWK M. SR R A, R EAG N, e H AR A S-100. Vimentin
FAtE, MBP. CD99 #43BHE, Ki-67 1%-5%PATE, EMA. Actin BIPE. MRI-GHN R E R, 1 X400
A, WD, K MVD; I XA, FWFEE, = MVD(E 9b). &l 9(c)). Z¢A HE Jetaflf
PEAk, 26 B35 Wy B M 2 R

1, 18, MR T2WI R MR A7 T-HEMEE 10, 2 S1~3, A RTRIUHEE, &2 451k, Kl 2,
28, B T2WI RME RS B A S1 #22, MRS —#RFLIE M AT R AL TR E KA L M, K5
SAE(BEHM B (EHE . HI(EgE). B3, 3%, GISS, ZOR T2WI R E S1~2, Sk
MER, AT AR 98t ST, S2 MEAA, T E KMERT B 2 B, 0] 5 SR AME AR 12 2 MEAR S 2 21,
W2 TR, ATILEIR R E) . B 4, 4 8, KAR TIWL R AL FAERT, S0 S1~3 Ak, HiAfE
R IEH .

Kl 5, 26 AR 20 R 12 A0 %5715 B IR AL

6, HAL T2WI 7~ HRHTFRZH S v R TR N A UV A LS /N VL(ET ) »

E 7, SRR TIWL R ARBER A M EEEE 1T . RANHRE GRS, AR N Uik 58 (4 &) o

K8, MAERESERI, UWBILNSIE. (a) TIWI Bt 25 R%EE S, (b) T2WI, MEES 1
X QHEh) 5 EfES 1 XOHE)RAMATES: (o) M, AWEsatt, 1 X SEnE), 11X
FEARTCIRACH AT -

K9, FARKMIRATE FRM. (2) FrAHIH, 296 cmx11 em, /REGEEKAS, FiAY), Wz
FEA R, ARRSEE(ET); (b) 28 T XXFM Antoni A XCHLET). 1T X XF R Antoni B X (4% )(HE x40); (c)
F2EEE Antoni A [X H1 g TR /D B LMY, R EB Antoni B X KB B YL, KR —, BUEM
(CD34 % 400).
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Table 1. Gender, age, symptoms and measurement results of the patients

=1 BEMAN. FR ERENELSR

(AT R wrgn TR gy iss MARAE TR ey
1 % 23 JERGRELE FIR=Z 3 L5-S3 1 N 9.5 + - -
2 % 52 FEMRREA T BURUH 36 S1-S2 1 N 49 + - -
3 % 62 JEEHIER 2 S2-S3 1 N 32 - - -
4 % 37 BTN Jra 24 S1-S3 1 N 8 + - -
5 E/8 22 IEHVR AT BRI 2 S2-S3 2 N 12.5 + + +
6 E/8 50 BUR SR 1 S2-S3 2 N 48 - - -
7 5 46 KAE R IE 2 2 S1-S3 2 N 9 - + -
8 5% 50 fHiAi 24 S1-S3 2 N 13 + + +
9 % 21 AT TT B JiK Ja 15 S4 2 N 72 - - -
10 % 22 JEBRIR £ 22 R B BR AR 36 L5-S4 3 Y 15 + + +
11 5 27 D% 1874 12 L5-S2 3 Y 13.5 + - -
12 5 51 RUT R RRA 1 L5-S2 3 Y 7.3 + + -
13 % 62 A 28 S1-82 3 N 8.1 - + +
14 S 48 JEEESR 7 T IR i 36 S1-S3 3 Y 10 + + +
15 5 39 JERRIR IR PR A 36 S2-S5 3 Y 15 - + +
16 %« 18 AT 8 S1-S3 3 Y 10.1 + - -
17 5 29 ISR 1 S1-S3 3 Y 12.5 + + -
18 % 45 R A I 20 S1-S3 3 N 10 - - -
19 E/8 42 AL H& %L 34 S1-84 3 Y 12 + + -
20 & 24 AT A A 9 HE R 4 N 5 - - -
21 % 53 MM PRA 27 HE T 4 N 11.5 - + -
2 7 4 2. LTTEM I 2 HE T 4 N 8 - - -
23 U 28 B K 1 HEHT 4 N 11.5 - - -
24 5 50 AT I A 24 HE Rl 4 N 8.5 - + +
25 E/8 54 TG 4 HETT 4 N 9.5 - - -
26 & 15 75T e 2 HERT 4 N 7 - - -

I ERRAREEIBASHERAEREREM(=2655,P=0014), EETHSEETHARAEREGREMN(=2.928,P=0.007). ELH
S5ETREFEEREREEM(=-2.187 P =0.039); SRR, FAEEBARARERTEZM(t=1.896, P=0.07). GISS 53F GISS
BEARAREREGEEM(=-3.027, P=0.006).

Table 2. Distribution of sacral osteolysis of sacral schwannoma on axial plane

2. ML EENES RIRIEMNNEES

. i Je sk i
1 0 2 2
2 0 0 5
3 4 3 3
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Table 3. The distribution of pre-sacral soft-tissue mass of sacral schwannoma on axial plane

3. UM SR BT AT A A R AR A L Y (L B 53 7R
) ' =W ik gl
2 0 3 2
3 3 4 3
4 3 2 2

E1.18

Figure 2. Type 2
2.2 8

Figure 3. Type 3
3.38

42 BE 22 1L T
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Figure 4. Type 4
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Figure 5. Frequency graph
5. SEE

Figure 6. Dentate protrusion
6. WK
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Figure 7. Dentate protrusion and joint invasion

E 7. WIS X HRIE

Figure 8. (a) TIWI; (b) T2WI; (c) TI-GDPA
& 8. (a) TIWI; (b) T2WI; (c) T1 1438
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Figure 9. (a) Specimen section; (b) Hematoxylin eosin; (¢) CD34
[& 9. (a) #5742 ; (b) HE (x40); (c) CD34 (x400)

DOI: 10.12677/md.2018.83007 45 EEaZdn


https://doi.org/10.12677/md.2018.83007

ez

4. it
4.1. EERSEHBRESS ST

HUMERR 98T, BFE A T HIOME A B R0 R A= TR AT R AR EMERT 2219 [9] [10]. Pongsthorn %R 45
SRRSO E, I R REIE S . B Y FOERAE N AR 2 RS 3 2K, DURI T FAREEARERE9]. Popuri
SN U M H 2 ) B R R R, B BRRT MR SR, AT A AT S PR R k[ 10]. A 38 AR
BT MR ARK I, R T EIHEX M A B S R A 4 B 1 BB AR K IR TECE A, B
FERAT K 2 B #R R 2 L AT AR, TR E R HRRT ks 3 BRI AT JE2EK, #EE AT R YT AL
e 4 YRR AR R R T ERAT, AR N CE R (7] ACSCRESSIE 4 Bk, SR A E AR SOk B AR 2R
BilRE AL, R ERMERR AR 0y 4 AL, W SCHRIR A G IS BRER AT M R R B 4 B, HRIEMA S
A —FE, SBINEARE 53

F T BCAE A 20 980 R A6 3T PRV ARE SR PR RII PR SR I PR BB 1, Sy 9% e R i {31 () PR A7 ik,
HHEH T GISS MIMER . Togral Z7E /T AW i Al FEEH T GISS e WiksiE: 1270 2 LA AT, AR
M ARACHE S U] [11] [12]. AZH 26 i, 55 GISS A 8 i, HFEL 3 Y. GISS f KAFFEHT
RN, PRBLTESR PR BRI R B B A S A S UR A0 . AR Tk, HR kR KA & T
IF GISS. thEmis, LR 4 580k, &R TS8R 7 s i 25 (8 40 4, 10 GISS My B AR ZE AT
N

4.2. MHEMSHENZHRIEHHE

1) HmEEIE: B L5~S5 1 6 NTBCEMEY W K AR, L S1~S3 B Z, HAHH 84%,
Ui BH b HRHE S M BRI R X o AR 9 ok WS EEEME R A1, TR S A MA R A K. EFHE
oA L, SERBE WEERMERIEAF3]. 2) Mot E IR, 19 B8 FRBE T, 0T824k
X 552X 2 N 5:14, ULIARRAHERR 058 5 2 0P 2655 5 R, b 5 pP & 598 1 IR T — U BEFL O
RNABEHL A K[13] WHAERERIL TN, 5HZREUMAER L ORIARFE3]. 3) MRl FHERIT
fia . EAMERTEMER G 5 ANXIR, YRS ERARI0, RILRAER AR S S 2
AN [F B0 2 B I R R AL, R —fi ) 475 0 B b 22 B9 80 BA Rl AR AU RO M, 58 ELH MR 1)
FEHE G RIUANE[6]. ARZH 22 BIERAT AL, Rk 5 hEk5: 2 o 9:13, FRRARHEAET X e 2
5%, #e S a R ae.

43. BEESERBEEN

ST MR o YR T — AL R AR A Z, MR TAE R 5N, BB T RATiZHI[13]. RE
AR B 5T R O, SR b S foh 28 5598 v W 48 T AE AN A fIRHE DL B HEFL A 2 90 L, T Rg
5 R AL SR FER K 9% . Chandhanayingyong [13]. Pongsthorn [9]Z54R %5 1) 10 41 2. 3 FYERAME#H L 8
I8, 5 45 ] LR AR T o A SC 26 1515 27 % 5 51 WA , 3% 2.3 B TH B RN 47%, 5 SCRRR & AHIE[9] [13].

KA By R AR, EARHES 77%RE AR 2R, SR A A KE A —, H
o 60% 5 1 A IRILZAERAPE, B BHAE SR LTy 1) Rz AR R, R — & R R e M, S5 HE
RHER RN “RRIALG” 1EA . ARETRNE R, WAIRIA G R R KR ToR2 0, Ut B AL 2 #i
HERH 23R 1) — AN E A R . REZIE A R B, AR AE IR R R BRI RE. XSS
I BA BB E 3] WIRIAZAEFIMERE, EERARFT MRI PR X I R A0 70 B A i, TR T2 R s
HARIELVR TR EBYIRR . 75— 70, AHEF R I N AR R R 28 1 . R g oK S B A
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Ay R E A [9], AW T PRIV EEAR R AR ER . A s R RN, %
AR R AT AR AOBALIATE . L, P AR AEE BV AE14]

44. T2WI NEFESEERMHBURHE MRI FS4FHE

T IE IR R 22 3598 MRI-J5 BEGT FR AT 95 7%, Atoni A X A1 Atoni B [X 3 JII%F N T2WI _E [IH 15 5 A
FEfE S [15]e AR —45 8. AU ER, BAEA X, I XH T2WI 55 RIS KR8 NAAE
K. MVDRH I XA MVD =1 1T X3 3, A1 T3R8 e MVD 3 & i 3 i i — ot e, 1
JERAE T 5 A BN B T8 2 R IPE R, BRI s oh, i s BE S A& M . ZHE B I8 2
BRI REAALAS, R R R AL RO A B AT . MW SO PSR Z RGP T 1) HBUERR
[, BI T X0 DX PR 4 5 RS B U 2 57, 2) UL s BEEE DR AN ] o T XR 4 4 . B,
P T2WI MEE S, B MVD [ BEEEVE B, 0 FU S i 55 22 0 AR 28 00 38 1E NI 4 X
SEERBCERERE . M XSRS BARFD, FE T2WI RES, [ S MVD 18RS IE
I, WG SRR DX A 2 A NS, SEERSCRTS . WAL H R, 1T X, 1T
X (¥ T2WIAE 5 RIS B T 3598 200 M5 0 VB R 20 R0 s b9 225 S RO 1 0 L5 22 S M (D e A S8R AR X
B, X Fp T2WI XE (S 5 5 2 Rt o2 2 B8 0 RFEE MRI R, 56T 2 XILEIAR A —, FHik
R =X ESFRMER T, 2 ZHMEECURILT X450, A BT L0 2 8558 (112 7 .

4.5. LE5LRSHT

AR HEHE P 2 R AR AOME R 4R IURR AL 458 T2WI _BRPETE XU AR 5 SR B 1 22 S 1k s AL
ST LU 2 W HEIR T2WI RS 5 X2 Wi o8, JoHR T 2 3848, W 8 R U 24 R X,
2RI ZITAWEE . ST RIXAE, FERLMIRERME, £ 25700, 6]
%T MRI A28 ) ROBPEIRAEX 70 [16], HEEH)H AT e A b 16], HMEHERN R E2F
S5HRM. FEMWELEN . SRBEATHHMETLX, T2WI DiEE 5T, St T2wl
MRS SHE R, F R s LR AR RSS2 S A R A B R sk 3] B B S
FRARAL, ZAmIIA, (HATE WA THEE RIE, R R R OLEE, T2WI 2 28E 5. 57—/ EERIM
D ULIE KR T RME I BRI PR R SRR =58 R, R A R AR TR R X, W VRO 2
H T2WI 2 &8RRGS WIE A, BRI 2 W[17]. K4 284, M, #5308
HHEMEAN[18]. 5 4 PR HANGE RIS E, FHEEHERRE N 25 UURE[19].

4.6. IMhg5

MRI {EHEHERP 28R K2 W P AT B L I BB E A, OB R DU M 1 1%58 O PE RS R A BIRAT 4R
JERPREE, T T2WI XU AR 5 M W AEZE 5 Vs A6 SO 112088 R 2 9L 2RI
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