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TRF knosp 732 FH 47 52 (222 VEVF /3 IR Ik SSTRS/SSTR2 41, 111 G ifk 44 3 vy o BB , NP b TSH R ) = 2 M AR JEE A5
TR R IEER KF (TSH K- \ROLE 55 B2 2 [ A A PE . 4518 : SSTR2 YRk & (SSTRS/SSTR2 HUAH S =281 A1k
KA FSAE, AT R FAR TS .

(€3 35D EEENIRING S e S Eo s e e R (N

[ E 425 ]R736.4 [ THRFRERS A (1 #5 B #3]2023-05-29

SSTRs expression and tumor invasiveness in TSH—-secreting adenomas and
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[ Abstract] Objective : The postoperative remission rate of thyroid—stimulating hormone (TSH) —secreting pituitary adenoma (TSHoma)
varies greatly among different studies. This study was intended to preliminarily explore the correlation between the expression of soma-
tostatin receptors (SSTRs) and the morphological characteristics , tumor invasiveness, and prognosis of TSHoma. Methods : This study
retrospectively analyzed the clinical data of 10 patients who were diagnosed with TSHoma in the Second Affiliated Hospital of Army
Medical University from October 2015 to April 2019, and nine of them underwent transsphenoidal or transcranial pituitary tumor resec-
tion. By reviewing magnetic resonance imaging images, a detailed assessment of tumor volume, invasiveness, and T2 weighted signal in-

tensity in key regions of interest (ROIs) was conducted. Cavernous
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sinus invasiveness, sphenoid sinus invasion, suprasellar expansion
were scored , and their cumulative score was calculated. In addition,

the pituitary tissue slices of patients were immunohistochemically

BeTH: G AT b 54ESHBALTE stained with SSTRs and scored using the semi—quantitative immune
5 B BR : https://link .enki.net/urlid/50.1046.R.20231007.1608.011 scoring method. According to the median score, patients were di-

(2023-10-08) vided into high score group (HSG) ( median) and low score group
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(LSG) (<median) , and the differences in clinical data between the two groups were evaluated. Results : The median age of 10 patients
with TSHoma was 32.5 years, and the male—to—female ratio was 3:2. All of them had macroadenomas, with aggressive growth to the
suprasellar, parasellar, and cavernous sinus and varied volumes (0.50-93.20 mL). The SSTRs staining score of TSHoma showed the
following trend : SSTR2>SSTR5=SSTR3>SSTR1. The further analysis showed that the TSH level , tumor volume , Knosp grade , and
invasion score in the HSG of SSTR2 were higher than those in the LSG, while the remission rate was lower than that in the LSG. On the
contrary, the thyroid hormone level, TSH level, tumor volume, Knosp grade, and cavernous sinus invasion score in the HSG of SSTR5/
SSTR2 ratio were lower than those in the LSG, and the remission rate was higher than that in the LSG. Unfortunately, the invasiveness
degree of TSHoma was not correlated with tumor volume , thyroid hormone level, TSH level, and signal intensity in the ROL. Conclusion :
The expression level of SSTR2, especially the SSTR5/SSTR2 ratio, is correlated with invasiveness and biochemical levels, which may
affect the prognosis after surgery.

[ Key words ]thyroid—stimulating hormone—secreting pituitary adenoma ; invasiveness ; somatostatin receptor
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1.2 #15 8f #e R MRI4FAE

BT A 150 B B X MR i3 3% , >k A 3.0T MRI
4 (Sigma HDxt, USA )3 1Ll TR BE A I BE A A
5 3 (K988 A9 110 )5 42 (anteroposterior diameter, AD) | [ T 4%
(vertical diameter, VD) F1 /2 45 1% (transverse diameter, TD) |
Knosp Fll Hardy 4325 % Ji] B 45 44 (( 45 Vg 2 5% L B0 552 AT i I
6] B ) B 4= 2807 0 o AR B RAR s e R o 26 Ol R IR IR
(210 mm) S AR (<10 mm) , I FH 0N A =03 H5a  k
Blam/6 x AD x VD x TD™, Ak, 7 T2 A (R E He s i
S 45 AR SRR A A BT R o 43 A1 5 R A
A R 2R M BRI (cumulative score, CS) =TiE4 5E
PF 43 (cavernous sinus invasion score, CSIS) + M 5% 31 43 ( sphe-
noid sinus invasion score, SSIS) +$’§J_‘i¥ﬁ(5uprasellar exten-
sion score, SSES) .
1.3 SEsatee( immunohistochemistry ,IHC) 5 2H

T T AR HE AT SSTRs AT 44 5 5 54 5 B F (pituitary
transcription factor—1,PIT—1)# THC Jeft, HSSTR1 . HTSSTR3
FIHT SSTRS PUIA A BEJE Sy 12100, B SSTR2 LA 7 B %
4 1:50, $USSTR1.SSTR2,SSTR3.SSTRS ll pit—1 1 F H1.5¢
FEBiiR 53k ab140945 .ab9550.,.ab28680 £l ab28618(Abcam,
P EBIHF) . ZM-0208(ZSGB-BIO, AL 50) . FiA U1 41
EH 401 22 50 = B R B2 G ST 43 AT, Il e g I
NEVE S R ST IE 4370, 32005 1k 1 S 43R e 5 3 (0, [T
1,552, A5 3,5 ) e L BH A s (L 20D 71 43 (1, 190~9% 5
2,10%~50%33,51%~80% ;4 ,80%~100%) .
1.4 &L

fRAENE - CS<3 Wt e 4R 2% bk, CS=3 i Dy i R 28 1k
ZE b o : OF AR HAR G 3 H & A MRIEHR H TE i 7%
A QB Z G RAEIR s @FE S5 — B V5 1 FT3 FT4 #1 TSH
TEF AR TR AP0,
1.5 “%Ritsa

JH IBM SPSS Statistics 21.0 JUA 47 4387 , A IE 2543 10
)2 282 705 gt L R A2 B5ORT DU 4343 [ATBE (interquartile range , IQR)
F7R, 401 F Mann—Whitney U BUR 36 %) H: v (o BOHEAT U328

Ko 36 K HE «=0.05.,

2 # R

2.1  RMPJEARARAe MRI 4 42

10 11 TSH 988 58 25 11 R KW IR B 25 Bk, v v R
4 4.09 mL, % Knosp 1 Hardy 534 , 9 1 35 A S 1A i id A
(RZEVERRAE AR CSTEAY, 9 Bl A w258, FRor &
H R A SRR (2 ) BB M AE S (L)), HAS TR RE B
REEMGA T WS, i (R D, #— 00 R, Cs
5 Knosp 434% .CSIS FI SSIS i AHF #a % . 53 4h 76 T2 InALA]
& & 3B ST 40 B E RS 3 BRI
JRAL, MR AR R E S T2 AR MRS 5 2 [0 34
2.2 TSH %o ALK F A5 MRI4F AR % &

ARG, FT3 8 = B AR AR 2 (total triiodothyronine,
TT3) . FT4 . 5 B R AR 22 (total thyroxine , TT4) F1 TSH )
A B0ORD TQR 4351 4 10.78(9.29,11.56) pmol/L . 3.94(3.1,
4.19) nmol/L. 32.46 (29.6, 42.62) pmol/L. 165.5 (160.7,
212.38) nmol/L 1 6.31(3.17,9) mIU/L. 3 4] (30%) . 3
(30% ) F1 5 1] (50% ) 5 #% 1) TSH . TT3 F1 TT4 /K - 7£ 1F %
0 (UL 2) o AR A TSH 7K - Hr 437 8543 4 5 TSH 7K SF- 20
(TSH=6.97 mIU/L) K TSH 7K - 2 (TSH<6.97 mIU/L) , i
TSH /K -2 342 T3 P £ 3 H A (o7 b (AR RRURE K AR 28 R 1]
TER(FE3),

2.3 SSTRs & A &5 M JGAZ £ Mg £ &

BT R 4 2034 R Pit—1 PHA: , SSTRs 33k 1 [al 771
Z 5 (ULE 2, % 4), THC Y 058 BT 24 SSTR2>SSTRS=
SSTR3>SSTR1. #f—543#r s, = SSTR2 $F43-4H 1) TSH /K
- AR R knosp 73 MR Z2 M VT 435 AR 4320, i 2%
it AL TRV S 21 5 5 Z M R 19, 15 SSTRS/SSTR2 He fH 20
P FEAR MR i 2% 7K CTSH 7K (Mg R R knosp 43 R AR 28
PEPESMIE TE SSTRS/SSTR2 4 , T e Mt W e (LR 5)

F1 AR TSHEEENBEIREGISE
J%B AD/mm  TD/mm  VD/mm FPRIARYmL B3R Knospr%%  Hardy/r%%  CSIS  SSIS  SSES €S T2W-AS  ZEfif
1 1565  19.95  13.01 2.13 ficimft 2 /A 2 2 0 4 EES s
2 9.68  10.38 9.44 0.50 ] 45 £k 0 I/A 0 0 0 0 NA. s
3 1478 1852 19.12 2.74 fiag Ak 1 /B 1 0 3 4 HElES &
4 1176 13.01  13.67 1.10 fiamtt 2 m/B 1 0 2 3 NA. 5
5 1573 19.13  16.78 2.64 fag Ak 1 m/B 1 2 2 5 NA. =
6 16,73 2297  27.08 5.45 EET A 4 IV/E 3 3 1 7 EES P
7 43.01  65.13  63.54 93.20 EE T 3 IV/D 3 3 3 9  ZEfEE w
8 23.01 2429 2458 7.19 s tt 3 m/D 2 0 3 5 HES w
9 26.67 3038  33.44 14.19 ik 4 IV/E 3 3 3 9  mfEY ™
10 27.87  37.12  56.01 30.34 ik 3 m/n 3 3 3 9  mfFT KU

L AD:HIEAR, TD A4 72, VD T4, CSIS V4 53R AL IE 4, SSIS M 2R A0 143, SSES - #  AE{HIE 4, CS: BELIFEAY, T2W-AS S RSP

RS T2 AR PR 5 R A I i L
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F2 AR TSHEERE IR EHE

il P AR - FT3/7 TT3/7 FT4/7 TT4/7 TSH/i TRAlj/ S i
b7/ (pmol-L™")  (nmol-L™") (pmol/-L7") (nmol-L™") (mIU-L™") (IU-L7")
1 28 ZEmikedE 8.80" 3.56" 42.62* 243.76" 2.82 0.30 - =
2 W32 Z 5 AR mE 9.75" 3.94% 28.38" 181.00 7.63" 1.32 - =
3 B 17 KJE 10.81* 3.10 32.46" 130.40 1427 042 - P
4 % 62 REikd 11.56" 3.99* 37.83" 258.90" 2.25 0.80 - 2
5 T 33 HAs%Ed 10.78" 4.19 29.60" 156.00 3.17 K PRL-TSH &
6 7 49 I L PERREER 8.78" 2.89 30.98* 165.40 6.31% 1.16 PRL-TSH /&
7 Bo29 2 IR EETRE.ZN 9.29" 2.92 28.52% 165.50 5.38" 0.35 - 5
8 B30 =Hh 16.13" 4.68" 72.88"  >320.00" 9.00"  0.53 - i
9 B 47 RE TR EE A 30.95* 7.83% 53.41% >308.8 24.41* 0.30 - 4
10 B33 ot R Rk 14.88* 4.88" 43.20 26130  11.65% il GH-TSH AHiE
LNJ% | /I 0.00 30.00 0.00 50.00 30.00 / / /

T FT3 Ui =D AR 2 FT4 0 FURIR R, TT3: B =R AR 2, TT4: BDIRAR 2 TSH A2 HUR AR TRAD {2 FUR BRI R Z bk,
PRL: MFLE LN AE Y IEH S L), " Sl . B FT3:3.10~6.89 pmol/L, TT3:1.3~3.1 nmol/L, FT4: 11~22 pmol/L, TT4:66~181 nmol/L,
TSH:0.27~4.20 mIU/L, TRAb:0~1.75 IU/L,SHBG : 17.1~77.6 nmol/L( % ) .34.3~147.7 nmol/L( 4 Z: i L% ) ,26.4~118 nmol/L( 4548 )5 Lo tk)

®3 AR TSHAKFABEMBEERSREMELR

-~ e Y/ FT3/ FT4/ TSH/ ARV Knosp cols ssls SSES
% (pmol-L™")  (pmol-L7") (mIU-L™) mL a4

1% TSH 7KF-41 1 i@ 28 8.80 42.62 2.82 2.13 2 2 2 0 4
4 i 62 11.56 37.83 2.25 1.10 2 1 0 2 3

5 i 33 10.78 29.60 3.17 2.64 1 1 2 2 5

6 % 49 8.78 30.98 6.31 5.45 4 3 3 1 7

7 L 29 9.29 28.52 5.38 93.20 3 3 3 3 9

LREDA / 33 9.29 30.98 3.17 2.64 2 2 2 2 5

T TSH 7K-F-2 2 L: 32 9.75 28.38 7.63 0.50 0 0 0 0 0
3 3B 17 10.81 32.46 14.27 2.74 1 1 0 3 4

8 3B 30 16.13 72.88 9.00 7.19 3 2 0 3 5

9 3B 47 30.95 53.41 24.41 14.19 4 3 3 3 9

10 B 33 14.88 43.20 11.65 30.34 3 3 3 3 9

EREDA S SR 32 14.88 43.20 11.65 7.19 3 2 0 3 5

1 : CSIS: W4 53 1R AL PE4Y, SSIS: ME SR JLTE Sy, SSES: 5 F ZEMPPF4), CS: RFIESr . S 6 H : FT3:3.10~6.89 pmol/L, FT4: 11~22 pmol/L,
TSH:0.27~4.20 mIU/L

AR TR
v Y
X e o

~ SSTR5
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F4 9B TSHEREBEALYF W SSTRs REANLETH
il SSTR1 SSTR2 SSTR3 SSTR5 SSTR5/SSTR2 i
1 2 4 3 3 0.75 =
2 6 4 4 12 3.00 =
3 2 6 12 12 2.00 i
4 1 2 1 3 1.50 &
5 4 6 12 6 1.00 b
6 1 4 2 2 0.50 =
7 2 6 4 4 0.67 i
8 3 6 1 2 0.33 D
9 6 9 4 4 0.44 i
T SSTR R RN 324K
%5 A [ESSTR2,SSTR5/SSTR2 44 EMEETR BFE M . EWKFEMEMERE LR
— bl A Knosp SIS SSIS SSES. CS S§TR1 s\swz s\sma S?TRS SSTR5/  FT3/ FT4/ TSH/ %%
BlmL 5% A WS WS W4 SSTR2 (pmol-L™) (pmol-L™) (mIU-L™Y) fi#
SSTR2 fKIF 1 2.13 2 2 20 4 2 4 3 3 0.75 8.80 42.62 282 J&
g4 o 0.50 0 0 0 0 0 6 4 4 12 3 9.75 28.38 7.63
4 1.10 2 1 0 2 3 1 2 1 3 1.50 11.56 37.83 225 J&
6 5.45 4 3 3 17 1 4 2 2 0.50 8.78 30.98 631 J&
A 1.62 0 200 1.50 1.00 0.50 3.50 1.50 4.00 250 3.00 1.13 9.28 34.41 457
I3 2.74 1 1 0 3 4 2 6 12 12 2 10.81 32.46 1427 &
aa s 2.64 1 1 2 2 5 4 6 12 6 1 10.78 29.60 317 2
7 93.20 3 3 33 9 2 6 4 4 0.67 9.29 28.52 538 %
8 7.19 3 2 0 3 5 3 6 1 2 0.33 16.13 72.88 9.00
9 14.19 4 3 33 9 6 9 4 4 0.44 30.95 53.41 2441 B/
hfigc 719 3.00 200 2.00 3.00 5.00 3.00 6.00 400 4.00 0.67 10.81 32.46 9.00
SSTRS/ &I 6 5.45 4 3 3 17 1 4 2 2 0.50 8.78 30.98 631 J&
SSTR2 7r#l 7 93.20 3 3 33 9 2 6 4 4 0.67 9.29 28.52 538
8 7.19 3 2 0o 3 5 3 6 1 2 0.33 16.13 72.88 9.00 T
9 14.19 4 3 3 3 9 6 9 4 4 0.44 30.95 53.41 2441 &
FAEL 1069 3.50  3.00 3.00 3.00 8.00 250 6.00 3.00 3.00 047 12.71 42.20 7.66
i1 2.13 2 2 20 4 2 4 3 3 0.75 8.80 42.62 282 J2
A 0.50 0 0 0 0 0 6 4 4 12 3 9.75 28.38 763 Ji
3 2.74 1 1 0 3 4 2 6 12 12 2 10.81 32.46 1427 &
4 1.10 2 1 0o 2 3 1 2 1 3 1.50 11.56 37.83 225 &
5 2.64 1 1 2 2 5 4 6 12 6 1 10.78 29.60 317 J&
AL 213 1.00 1.00 0.00 2.00 400 2.00 400 400 6.00 1.0 10.78 32.46 3.17

TE: CSISVF AR SE AR AU TP 43, SSIS : ME SR AU IE 43, SSES : #¢ FAEANTESY, CS: RBUF Y, SSTR: AR AN K 244, FT3 e B —RUHURAR K, T4 i

HUR AR 2%, TSH AR BUR BRI E . S %75 . FT3:3.10~6.89 pmol/L, FT4: 11~22 pmol/L, TSH:0.27~4.20 mIU/L,

24 LZMERYARE

10 B v, 9 Bl 152 1 28 B R T i AR VIR AR L 6
IR EIBE T Gfpbrif (AL . oAb, KR 3 8 b A
VB 8)TEARTEE 1 A BRI B i A= A S e, R 25 4 4

IR
Hik
FEAE , 2% ik 2H 1Y SSES Fl CS LT AR Z2fif# 21 , T SSTR5/SSTR2
AR & (W32 6) .

BT 5w MRS 7S EARAR T A 2% B i . R
BORE D AH I — 2 b g 27 f 4 AN A 22 fft 4 /Y MIRT
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*6 ZEMRASIEEMBAMRPINKE FEHE.SSTsRIENEREST

G2 (n=6) REMAL (n=3) VAl PAH
FT3/(pmol-L™) 10.27(8.80,11.00) 16.13(9.29,30.95) -1.291 0.262
TT3/(nmol - L") 3.75(3.05,4.04) 4.68(2.92,7.83) -1.033 0.381
FT4/(pmol- L") 31.72(29.30,39.03) 53.41(28.52,72.88) -1.033 0.381
TT4/(nmol - L™") 173.20(149.60,247.55) 165.50(165.50,165.50) 0 1
TSH/(mIU-L™") 4.74(2.68,9.29) 9.00(5.38,24.41) -1.291 0.262
CSIS 1.00(0.75,2.25) 3.00(2.00,3.00) -1.745 0.095
SSIS 1.00(0,2.25) 3.00(0,3.00) -0.966 0.381
SSES 1.50(0,2.25) 3.00(3.00,3.00) -2.041 0.048
cs 4.00(2.25,5.50) 9.00(5.00,9.00) -1.961 0.048
SSTR1 2.00(1.00,4.50) 3.00(2.00,6.00) -0.927 0.381
SSTR2 4.00(3.50,6.00) 6.00(6.00,9.00) -1.923 0.095
SSTR3 3.50(1.75,12.00) 4.00(1.00,4.00) -0.397 0.714
SSTR5 4.50(2.75,12.00) 4.00(2.00,4.00) -0.657 0.548
SSTR5/SSTR2 1.25(0.69,2.25) 0.44(0.33,0.67) -2.066 0.048

1 BV FT3:3.10~6.89 pmol/L, TT3:1.3~3.1 nmol/L, FT4: 11~22 pmol/L, TT4:66~181 nmol/L, TSH :0.27~4.20 mIU/L

303’

TSH J8 J2& — 2% D (9 4 28 P9 4 A TV e, 17 IR R
HIHRIE KT 1988 4F HAA 9 6™, W T2
M T MRI H I8 (= 22 FRAE 7T BE s i F- R 45 )51,
PRI, TSH P88 A4 EMZ 43 B 5 T 1E 412 T KA TSS
ZME DB CEE, AURHE T 10 6] £
MRI [EIGF A5 K s B 40 A6 Y (0 RRAE 5T %% B TSH I3
2] i 1Y SSTRs 143 1% K 3 H : SSTR2>SSTRS=
SSTR3>SSTR1. it — & 5 TSH 7K V-4 i & 4
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