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2016 4F 9 H—2023 4 5 A | I 3838 Ao 18 2= Be B & MRk 1 Be Beis 00 95 BT A 14 S5 & MEABR YST 29 191, W4 i & (0 I AR %
Bl AR AL . MG R EI L IRIT OISR T . R - s YST 2241, AR YST 741, Y284,
tlmo T3 R IR A (245:t5 9) %, WIARMEIRFEI AN (34.5%) . Mo (27.8%) . MWK (34.5%) . IR (34.5%),
DA TERR SRR (24.1%) %5, BB P HLIZ 45 (computerized tomography, CT) 5% & 7% 29 55 k- 24 57 T Aif
A, ¢k~ﬁ@5mwzm;%mmﬂw,aEKﬂ@,uﬁiﬁiﬁﬂg@,MﬁH%TﬂIwQﬁw;Wﬁﬁﬁﬁ
W, WA R R A8, 29 filwis BT, 28 fliM sk 5 R BoR IR 1 (alpha-fetoprotein, AFP) BT,
THHN VBIRKI . 29 Bl iR rhe sz Ak asinyy (ky7) 2561, FARIGYTF 2661, aHiayy 8Bl. iz BT A& 7161, &k
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Clinical and imaging analyses of primary mediastinal yolk sac tumor

MA Meili*, TENG Jiajun’, GAO Zhigiang, SHI Chunlei, ZHONG Hua, HAN Baohui
Department of Respiratory and Critical Care Medicine, Shanghai Chest Hospital, Shanghai Jiao Tong University School of Medicine,
Shanghai 200030, China

[Abstract] Objective:To summarize the clinical features, imaging features, and diagnosis and treatment experience of primary
mediastinal yolk sac tumor (YST). Methods-Data of 29 patients with primary mediastinal YST, who attended Shanghai Chest
Hospital, Shanghai Jiao Tong University School of Medicine from September 2016 to May 2023, were collected and
comprehensively analyzed, including imaging examination results, serum indicators, pathology reports and treatment methods.
Results - There were 22 cases of pure YST and 7 cases of mixed YST comprising 28 males and 1 female. The mean age of onset was
(24.545.9) years. The initial symptoms were chest tightness (34.5%), chest pain (27.8%), cough (34.5%), expectoration (34.5%) and
no specific symptoms (24.1%). Chest computerized tomography (CT) enhancement showed that all the 29 lesions were located in
the anterior mediastinum. The maximum diameter of the lesions ranged from 5.6 cm to 18.2 cm. The lesions were irregular in shape,
uneven in density, partially cystic and solid in density. The enhancement scan showed the solid part was slightly and moderately
enhanced, and the low-density area was not enhanced. Tumor boundary was not clear because tumors often compressed and invaded
surrounding tissues. Among the 29 newly diagnosed patients, serum alpha-fetoprotein (AFP) was significantly increased in 28 cases (1
case was not tested). Patients received multidisciplinary comprehensive treatment, including chemotherapy (25/29), surgery (26/29),
and radiotherapy (8/29). Seven patients directly received surgery after diagnosis. Nineteen patients received chemotherapy first and
then surgery; 16 (84.2%) cases were evaluated as lesion shrinkage after chemotherapy. After surgery, 73.1% (19/26) patients had a
significant decrease in serum AFP. After chemotherapy, 56.0% (14/25) patients had decreased serum AFP. Conclusion-Primary
mediastinal YST usually occurs in middle-aged and young men, with certain clinical and radiographic features and elevated serum AFP,
which requires multidisciplinary comprehensive treatment.
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YR e (yolk sac tumor, YST), XFRINEE
Jo R YR R A A A e R, R
RAETHHIGE, ZWTHERE (SLLOPE),
JRAN YST Hede A WL 120 T & PGB Y ST S — Fif
PR S W ME, AR, BER
2 500wl H 4 B 2 A0 B R (germ cell
tumor, GCT) A IFAFAE, R0l gl A, w4y
R Al YST IR &8 YST. IRA 8 YST & YST L4k
HoAl GCT Bi53 o B0 I - WS W7 FIR 7 % ek T
Ja o B A IE L B b AS R A R 2E B
R I B L = B2 26 14 29 191 I & T AR Y ST 834 1 I
IRERE, BZEHAZIR AR, LIS &I R B 00X
AN

1 ¥ME55E

L1 w8 Rk 5

B 2016 4F 9 7 —2023 4F 5 J [ifg 50il R B2
Be Bt i Mk = e ST ) D PE AR YST a9l kAT
BB 53 BT o AWAFRHE: O AR A 7R o ik
PEYNBR I 75 . @ W 2= BB O YST. HEBR AR o
HIA HABME R . W R FIRIRGORE, 4G A 4E
WL MR PIERAEAR . #Rie k. RS R [E
M H i LT 2 494 (computed tomography ,
CT) & an . # 3L 38 i 1% (magnetic resonance
imaging, MRI) 358 | ME#MmE [GFEHBEA
(alpha-fetoprotein, AFP) . A 44 & J& fiE P IR 3 &=
(human chorionic gonadotropin, hCG) . J& It T J&
(carcinoembryonic antigen, CEA) . J& P 2% & i
ik (B REHS s TR L RIT T
5%

1.2 BRFRE

W &8 CT kA . BB E WU EM, R A 36 E GE
Revolution Apex CT #4714, JuFEIMMiZR (HiAR)
FIAMRE A . ISR BHRE 120 kV, R
250 mAs, JZJE5 mm, #HZE 125 mm, JZHE
1.25 mm; 3§98 R 8O BEXT LUR . RAE RS A%
P T AR A, R = EE.

P ¥ MRIAS A« U RN, 48 e 3 i 7Lk
e L2 em Ao SRR E VY] F Prisma #! 3.0T
MRIH AL, AR LE, ZIEH 3 mm, [HE R
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1 mm () RAEFPER A T 58, FHIEF (field of view,
FOV) 4 400~600 mm; FEWif;, T1HALALER (T1-
weighted image, TIWI) Z:%{ TR/TE } 1~2.5 ms/4 ms;
T2WI 2% TR/TE y 1 000~2 000 ms/100~145 ms; %E
Wk 256x256, BEIIRECH 1.

K 25 e ¥t 270 2 24 200 F & 1R S U
10 o

1.3 LG

TG B2 5 1 418U BRAR A28 10% Ho Pk A
IRES MR, ARSEE, 4 wmJEESY R, 2517
JRAK -4 (hematoxylin and eosin, H-E) 4% {0l
S A R g, s DGR B TS . g
A 24k 0 SR FH EnVision — 44, —Hi A 45401
ffi 85 1 (cytokeratin, CK) . 431k # 30 (cluster of
differentiation 30, CD30). hCG. AFP. [ifi fL ot w
72 fiff (placental alkaline phosphatase, PLAP) ., %%
W EERL N 4 (sal-like gene 4, SALL4) ., /\FRIKZESG
H 3% ¥ 4 (octamer-binding transcription factor 4,
OCT4) . 734k #% 117 (cluster of differentiation 117,
CDI117) . BEAREENLEE S (3 (glypican-3, GPC-3) .
4% 5 (cluster of differentiation 5, CD5) . LK
Vim) . CEA, 4 g fi & 1 7
(cytokeratin 7, CK7) . HUIRPREE Sk B+ 1 (thyroid
TTE-1) . JF 4 Jg $1 7 1
(hepatocyte paraffin 1, Hep-1) M Ki67 (34 FH 4 Jfd #%
P, HOF G U] BB TR . TR BUIAR L R
&4 A FHE Dako 8 H) o T AHAMAY D24
o B ST

AR AT X R A LAY DNA, 4
HESCPE, FI ] DNA #f 3R F AR HE47 A0 7 7 91 5 2
1 2% [ Ilumina 23 7] Genome Analyzer 1Ix il /7 F & -
AT AR . BE K 2H DNA $2 5G5S B 7 N3k
LR A R AR, i 3K00 &1 [ 26 [ Agilent

AL

I (vimentin,

transcription factor-1,

2 R

2.1 JERPEDRE YST IR R FEAE

L 4 29 1) )5 ke RGBS YST, v 55 1 28 141
LB RIRAES 14~45 %, I RER (24.5+
5.9) % o A E AR R B M R (34.5%) .
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(27.8%) . Wi (13.8%) . "ZWK (34.5%) . W%
(345%) . # il (34%) . K# (207%) . = 5
(3.4%) %, THITCRFHIER (24.1%) 0 29 19 8 3%
Yy BEOA #i2 Wr . 7 B BB B TR S A e
22 1] £ 3 3 L 28 K B i 2R R A (19 3)) sl
JEGEER (54) S bR AS . 19 128 K B b 4y
ERBUMRATERR FI R, F2HlE2) (21)) %F
FE R 5 WA, 2 00 2 IS AT I s B TR A AR,
A 5 G AR A BREE B R, S & AR RARA
Joa PRBH B R YST. 19 9] 28 Jiz 2\ B i 9 2 o) £ o v
JE 2k 18 BIAT BRI VIBR A, 1 R % 78 R AT F
RIBIF. 2901 E v, 4iYST 226, IREAE YST 7
il 5 WA YST H 3 451 75 K i 240 M9 B2 YST B4,
2B S w6 IR S YST Wisy, 1 Bl wilie s . YST Flkt:
PERRGPERE Ay, 1B YST FIAS SR s G RE , fk
iR IR AN IR BV B P g Ay RIS . AR
YIUEAT T s CT s A . A 8 BIAERIIZHT . 13 4
FEARRTHEAT T MRIBESRAG A

R A RIS R e b | 1157

2.2 JRRPEDRE YST S AR 45 1F

221 MMERERGL . EA . KN AR AR
WL T AT AR . JE R 8, S 1061, fWAq
1L MR, RREEAK, BRI
B 5 s kb R B AR VU Bl 5.6~18.2 em., i {7 B K K
I JE IR S i A O . 2901 Fh 16451 (55.2%) o0
IER M A 32 1 . BAs . Mg B 2 8 (27.6%) il
TR ER AL S e 7%, T (24.1%) AR EAPENAS 5K 5
114 (37.9%) HEIEFR, 84 (27.6%) ALl
U 361 (10.3%) A shis kit .

2.22 MR KRt WAL RN EEARY
5], RO RSV R, CTH SRR WA 5]
Ak SEMERR R R Ak (IR AN IR AL . 45
DL 1o 2 89k N o] WLBE SR AS Ak s 1 49190 kP LA
RECE RS, W55 P AT il 10 5 MORBEIX

2.2.3 WL 29FBF IR CT R 27 BIA I

JliT) B Nk L A5 e 26 B ARG PR B, AT
WRLLAETE A 14401, oK DR L 45 g 3R 0

Note: A. Anterior mediastinal irregular mass with unevenly strengthened density encircled the brachiocephalic artery, left common carotid artery and left

subclavian artery. B. The mass protruded into the left chest cavity and compressed the aortic arch. Pleural effusion was present. C. The mass caused

compressive stenosis of main pulmonary artery, the left pulmonary artery and vein. D. Segmental atelectasis of the left lung and large pericardial effusion. A1—

D1. Mediastinal window; A2-D2. Lung window.
1 FEMHREYSTH CTIERE K
Fig1 CT-enhanced image of primary mediastinal YST

2.3 R VEGARE YST M fiLHs 745 hF

Wiz ht 29 il i3 b4 28 61 (96.6%) LI AFP A
AR TR, 1 HIARKN AFP; 2741 (93.1%) CEA
AOFIER, 24 (6.9%) HEF&E; #HiZEHELE 26 4
HEAF hCG KM, b 21 6] 1E % (80.8%) , 5 14l
(19.2%) AARFERESAS QHNTIRERYST).

2.4 RS PEDNRE YST 04955 BRZ 4R fiF
2410 JRERI RARKRA 7S IihJRg 52 AS K00 firg B |
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LKA, 16 B BLRSE . 701 BRI, 1
BB RN AR CHAR, 1 IR RO I PG S A . 26
1T A 8 B BB A 23 9 B R 82 R
Horh R AN W L2126 . BRI 1 7 1) . fili 19
[ I e I VR 17 B2 7 S B 17 N S L I R
Ze200 . 2BIBKE WIS . 14 AT IR LA, e
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242 HPEALULERIE B TIRA® YST & YST
VSN GCT UG5, MUARHIFGRAUNT 22 26 YST e fie 41
BUL RS RIS, AR LR 1o A Sk e bR
L4 AFP 100% (22/22) BAE, CK 100% (21/21) FH
P4, SALL4 94.4% (17/18) [HYE, PLAP 50.0% (7/14)

F1 20IERMENRE YST RRALNFREYRILER
Tab 1

2024, 44(9)

PHE, GPC-3333% (1/3) FHM:, CDI117 82.4% (14/
17) FHYE; 1 CD30 100% (21/21) FAYE, OCT4 100%
(2020) BHME, hCG 94.1% (16/17) BHPE, CK7 100%
(4/4) B1E, CD5 100% (4/4) B, CEA 80.0%
(4/5) BAYE. Ki67 BYHGFEFEE 40% B 80% A 45

Expression of immunohistochemical markers in 22 patients diagnosed with primary mediastinal YST

Immunohistochemical marker

Patient ID
CK AFP PLAP SALL4 CDI117 Ki67
Case 1 + + - / + / -
Case 2 + + + + - / =
Case 3 + + + + / 50%+ -
Case 4 + + / + + / /
Case 5 / + - + + / /
Case 6 + + = + + 60%-+ /
Case 7 + + - + / 40%+ /
Case 8 + + = + + 50%+ /
Case 9 + + - / - / /
Case 10 + + + / + 80%+ /
Case 11 + + / + + 70%+ -
Case 12 1 s - - + / =
Case 13 + + / + / 80%+ +
Case 14 + < / + - 60%-+ /
Case 15 + + + / + 40%+ -
Case 16 + + + + + / /
Case 17 + + / + / / +
Case 18 + + / + + 60%+ /
Case 19 + + + + + 70%+ -
Case 20 + + / + + 50%+ +
Case 21 + + + + + 80%+ /
Case 22 + + / + / 70%+ /
Note: “+” means positive, “~" means negative, “/” means not detected.
2.4.3 rrEeEkail A1 B A SR A T 4

SN IR, S5 . 22 Z R/ ARG (Raf
proto-oncogene,
17551 S259P 5 CRAE, F% 30.1%; JHEf A
I sZ & (kinase insert domain receptor, KIT) 17 5 4}
T Y823H A LR, F I 35.9%; [l YR I -
7k J1 8 H (phosphate and tension homology, PTEN)
495 H T F8IC HE SURAE, I 30.1%; MR &E A
p53 (cellular tumor antigen p53, TP53) 55 4MHF
VI173L4E U RAS, F 44.4%,

serine/threonine kinase Gene, RAF)

2.5 JERPENRE YST MIRIY 5 1ihs AFP 4k
251 K 9B ERIT ARG FARIY

e
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VIM GPC-3 OCT-4 CD30 CD5

hCG CEA CK7 TTF-1 HEP-1

(26 19) . fk2#=iRyy (dbyy) (2541 . BHRIY (K
J7) (84) . HAWIEYT 241 . Wi E L6, WA E
WFARE 7H), H 2EEZ T F ARG ICHAL S
297 (VIR R IICEH#FAT IR 23697, 1HIARE 14
AWFETD) . v e F ARG E 1961, 201K K&
SRR FARIGIT o 8BIUT G T AT . TR
J7o 25 Bk TE T, LR =G AT T R 13
i, Xy 1249, WAL 77 %45 BEP, BEC,
IEP, EP. TC. TP% (B, bleomycin, kK% %; E,
etoposide, MKFLIATE; 1, ifosfamide, SFIRWEMENE; P,
cisplatin, Mi4H; C, carboplati, +4H; T, taxol, &2
BE) o 19015 Ia TR AT, 166 (84.2%) i}
B k4 /N [ I7 3G 7 %% i (partial response, PR)
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74, ¥Rk E (stable disease, SD) 9], 7 Hl{kyF
JEITRGRBI PR 641k = 254ky7 7% (BEP 4,
IEP 14|, BEC 1), 162547 % (TC).

2.5.2 YT INGE AFPARfE  FRE 1961 (73.1%)
BOH M AFP A B TR, 263 AR Ak, 14143
Fher, ABIARJE JCEC £l ik . 25 BlkyT e A 1441

A
4000
3500.00
3500}
3000}
~ 2500}
0
£ 2000t
on
g
& 1500}
[
<
1000}
500
0 146.39 1.77 1.71 2.39 1.87
_500 1 1 1 1 1 1
Diagnosed OP IEPC1 IEPC2 IEPC3 IEPC4
3500
3200.0
3000}
2500}
T, 2000f
g
& 1500}
~
S
< 1000}
500
[1)8
_500 1 1 1 1

(56.0%) IfiLil AFP W& TR, o 5 GI7E A7 s 1
A A AERE S B AFP TR S (20.0%) fRIT
Jii AFP IR 4R T, H AFP KT 3 000 ng/mL, H:
W4l T FARIGIT, ARJGAH 36 AFP ] i N R%.
TiH7 24.0% I EEE (6/25) IRIT IR AFPEUE A4, IR
I¥ 5 R L AFP AR fb AN E 2.,

1400
127791
1200F
1000

800

600

AFP/(ng-mL™)

400

200

0_

—-200

Diagnosed BEP CIBEP C2 OP  BEP C3 BEP C4

C

Diagnosed IEP IEP IEP IEP OP IEP IEP RT
Cl Cs  Co6

Cc2 (3

Note: A. AFP decreased significantly after operation but remained above normal, and then decreased to normal after postoperative chemotherapy. B. AFP
continued to decrease with the shrinkage of the lesion after chemotherapy but remained above normal, and then returned to normal after operation. C. AFP

decreased with preoperative chemotherapy, increased after several cycles of chemotherapy, returned to normal after operation, increased again during

postoperative chemotherapy, and decreased to normal after radiotherapy. OP—operation; RT—radiotherapy.

2 BT RBREZMEMNRE YST MM E AFPER
Fig2 AFP changes in primary mediastinal YST after treatments

3 idie

GCT J& — 2 e U5 T I iy I Jiéa A= 5 240 M 1) i 8
WRIELH L2453 WS R GCT ., AERE I GCT (4445 YST,
WG PR R L gk R R A B TR A B SRR TR 40
GCT) . JL 2R i I8 RIS BUARR iR, 22 R AE T HER
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(AU ) 5 PRSP GCT % Bk IR & & it
i rp oK BB AT B8 2 1 R A A6 19 L s 2 7 4 i 3 R 7 B
A HL Al 308 47 A2 0 A P A B B L A GCT 1Y
2%~5% T8 WAL T B RO (s . AR
MG . R ¥ TR R TR YST & THE RN
JRGCT, JEMEMEAMERRSL Y ST YL 2L 24 Al B2 Ak
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S _EARRL, ARG R FA 22T AR AR R IR R PR
P YST HHL2 28 7 AR YST 0, £%
NEIIE, W THDE, FRRWRERTE5~30%8 2
], JLP- R BE N ARG B L 28 61, Lotk 16
RIGTFME 14~45 %, SEBIRITFE (24.5459) %5 5
SCHR I SEAAAAT 1 BB, PR
Ko ZPR IR TCREIR, BEE MR, 1 Rt E
FIZHA R RICEIE , FERBRI] R, LI R R R i
W PRIXE . Bods . k. i, b REERIKEE A IEAE

ARG IR R VENRR YST B G R 2 .
O WAL TR . @ e o 5 e S MR b B
WIEARYS) . Q) R R AR K R, e R R
BK, ®HRALRBEHERESEE, W EREiEbk. fizh
k. OEAE . AR TENRR YST Mg VIBR RE, &
PRI 82 00 . Il . R A S R AR B, WA T0
WYIBR I A . IHIBR « 15 & HeoARSE . A58 X
26 {51 A Tif i 5 CT 3 58 15 AR 5 o BE45 R0 L6 43 &k
M, VIR CT /R A s &, A5 3
B RS R , JARE D R R0 R A 2L, F R
YST X & I HEUR AL L CT 14 2F R i3 H ™ f, X
Al REFN R A KA 56, AT RES CT X Ahogd (240
Jil i AR R BRI G, I PR B AT R I A8 MRT 1 58 45
. WEILAR 2 2 BUG T IR BA R A U HER
AR B2 MBS 2 W5 2., SEAE 1 i e 5 L 2H
LKA,

5 412 38 95 B 2H 41 | Schiller Duval /MA J& YST
FRRE T A5 2 g5 0 L (B PR AT 1/3 % A
FRAE R B, W E 4G % A8k =k D 317 %
SRR MEGNRE Y ST S 41 Sk 2 A T 4% S H
P M AFP, GPC-3, SALL4 Fll PLAP &5 [HME R IA,
AN FE3K OCT4 45 1514 4 b g 1 3 4 47 B
1878 YST Bt A A= W)~ Rtk o A7 SClik 1 4 7
HLYST KT 3 PR hy 1R 41 i 9K 3 35 PR A I 25 R 7%
EEIRE TS HINE YSTHEE R WL TPS3 A, A
WFE H A 168 LG A T A b 7R )
KM KIT. RAF. PTEN. TP53 LR, RFbFH
P REEA B HATIIIE

P 2R 1 B9 5 8 170 20 P8 475 O B G LT A
AFPIURE 1, JR R PEONRR YST M 3 1L AFP {H I i
Thws D I hCG ZIEH . IR LS YST H
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o WKL L 4= 28 B R e R LAt A= T ek e
Al e . RN . ARG KSR
JtS b g 35 JC AFP T R BT A B B
40%~60% I i 9 0] UL hCG Th s [ AT Mg
£ 29 ] YST S #BR T 1 A K AFP, A B35 W)
BTN YE AFP 28 2 T 5 s 1R YT T USRS B bl %
FAR L AIT . BT RIS MR T s b, I
AFPHPHZ T /% MmiE ka5, I AFP /K
Y- it 92 £ g 3400 T R o OIS AFP R R R PR
B Y ST 2 W7 i 1 U AF DG R SR bR AR s 02, Bl
Vil B TR K A, L% AFP IR J2 5 %2 Fifi U5
fehn 22

L LTk, PR YSTZ W THhHEERM, 218
SEFI A BTN RE SRR I e, AN, HEaR
PSR R AL, M AFP K55 T
WHRENTFAR. AT BUTETFBRNZ¥BEGS
IHIT
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