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[ Abstract] Objective : To investigate the clinical significance of gene mutations , genotype—phenotype correlations, and pedigree man-
agement strategies in von Hippel-Lindau (VHL) syndrome, and to provide a basis for genetic counseling and clinical intervention.
Methods : A retrospective analysis was performed for the clinical data and whole—exome sequencing results of five patients with type 2
VHL syndrome who were diagnosed in The Third Medical Center of Chinese PLA General Hospital from June 2022 to June 2025, along
with their family members (Pedigree 1:the proband and 4 members; Pedigree 2 : the proband and 5 members ; Pedigree 3 : the proband
and 3 members; Pedigree 4: the proband and 3 members; Pedigree 5:the proband and 24 members). Results : The clinical and genetic
analysis of the five pedigrees with VHL syndrome showed diverse clinical manifestations and the presence of germline mutations. The
probands had an age of 18 to 44 years, and there were four male probands and one female proband. In Pedigree 1, the proband carried a
¢.293A>G (p.Tyr98Cys ) mutation in exon 1 of the VHL gene, and his daughter was a heterozygous carrier without clinical phenotype. In
Pedigree 2, the proband harbored a heterozygous mutation of ¢.482G>A(Argl61Gln) in exon 3 of the VHL gene, and his mother carried
the same mutation and presented with bilateral adrenal pheochromocytoma. In Pedigree 3 , the proband carried a c.467A>G(p.

Tyr156Cys) mutation in exon 3 of the VHL gene, and his father did not carry this mutation , while his mother was a heterozygous carrier

without clinical phenotype, and his younger brother was a heterozy-
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gous carrier with unilateral adrenal pheochromocytoma. In Pedigree

4, the proband carried a mutation of ¢.463+106C>T (variant of un-
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identified as carriers of the pathogenic mutation and exhibited corresponding clinical phenotypes. Conclusion : Different mutations oc-

curring at the same codon of the VHL gene may result in significant clinical heterogeneity , and the identification of novel intronic muta-

tions has further expanded the mutational spectrum of VHL syndrome. Therefore, it is recommended to perform comprehensive screen-

ing for related diseases and pedigree—based genetic testing for all patients with VHL syndrome.
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B LA M TR 2 A8, HL i & B REIR (1 2A) . &R 2
SR B BE SR AN AT BRI AS , FF 02 K A v % AN L
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PR R R 2 WAL AL AR (K1 2B) o AR 35 UE# ML
o5 S AT VESR A MUR R S o SE R A RESR A SC AL H
KRB HATIAA R AL (B 2C) . KR 4 5EIEH (1955 5 AL
TEIPEAIZRAL (K12D) o KA 5 SEiEH LA IR 1M 4
o JRUEE AR MR AE 2 AR O A R IR, BER B
PRAERE, JC VHLZE SRR . Seib# i M L LR
Bl RFEY . SEibE RAA, BEGSER AT, RIAA 2 74
L, 0 R DR T /N, TR 20, B A 1T 1D,
TRAL QR T I AER A 2L, BT R R AL .
@K% =2 W (Bl W) I (T IR, A HE
BR/ANMBAPRD) o PO LT, oR A . T B2 L, A LR
MR o =AAA/NIR IS BEARML, 77 3 KT A 1A LT, 24

L HF 8 JC VHLZE SRR, K2 B g, K & L+
TFEA, R KHIL T HEAL, WAL, 4 T IR R b
T o AT, b 1AL SR g, s ) Dok . —
WO AR RS 2 PARFEAR ORE AT LLTFL LA
2L, LA VHLEE BRI G 5278, I R R T R R Al 22 9
G UMM IRE Ko R bk L BE AR o /N L 24 52 % 1, 12 /I 1L
BEANAIE . 20224 3 2 VHLER SR, 70 % i /INm il
ERRAN R AL ), R TFAR AR R IR E R4 24 LT
TR KFALINIILTF  RTFETFL IR, FHRSI
AN 25 245 Z LI, o 5 40 A #5 BOps B R DA I R R 1
(E2E) . MG S ANRREAE DL E TRRE(E3),

CGC ACGGCGCG AGCCGCAG CCCTACCCAACGC TGC CGCCTGGCA

A AV I

CGACGGCGAGCCGCAGCCCTGCCCAACGC TGCCGCCTGGCA
A FFR VIS RN,

AGCGTGTATACTCTGAAAGAGCGATGCCT CCAGGTTGT CCGG A

AGTGTATACTCTGAAAGAGCAATGCCT CCAGGTTGT CCGGA
B. ZR2IGIEH KA
TGGTTTTTGCCCTTCCAGTGTATACTCTGAAAGAGCGATGCCT

u.uh.«.‘o,umm

C. KRS KA
TTTTGCCTGATGTCAGGCATGGTATCCAATCTTTTTGTA

A

D. ZRRASCUEE AL
TCGACGGCGAGCCGCAAGCCCTACGCCAACGCTGCCGCCTGG

MM A ann

E. ZRSIUEH AL A,

B2 BVHLGAUERRZLIEZEERREMSR
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PPGL, pheochromocytoma and paraganglioma , &% 21 g7 K Il #2815 5 a, JE DRG0 2
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VHL ZE A AE J&— i B VHL 098 3 IR &R 5848
IR RIS I LR AR . DHE R, AR
RUfR) VHL J PR 98782 55 1l R 36 B0 =2 [ A7 7 (i 25 1 Ak
PRI 8 — R AR AH DG M, 3 R il PR A4S 3 HL A T 0 S
VHL 3K B A 2R R AR A 4R R LA T
SCGEAE RN BT j 5 7R A GG 3] 54> VHL
LR AR RSN T 1R LR ¢.293A>C
(Tyr98Cys) il ¢.292T>A (p.Tyr98Asn) . Fh i F 3 1) 2
A Al YR . 482G>A (Argl61Gln) Fil c. 467A>G
(Tyr156Cys) , LA S — A~ ¥ 78 (%) 7T A8 5§ $2 45 5 4k
c.463+106C>T , v T P & F 2 BY AR NS i 106
A4

KT VHLZEAAESE R - BUAH SR (0 i 5 4
7N TN TR 58 78 28 Y 55 R b Jeg XU 22 T) 1Y) DG BK
REAEIF Y R B, 5 978 5 VHLZRA iE & 9 KU 1
AR S&™, HLH AR A W] T BE 48k 04 /6 I AT 530 VHL 25
BAE Y B 58 2404k . VHL SR 1 g ¥ ) B
T F o WA TIZ FR AL, 6 20 I AU v
FECHEAE I, 5 LR 7E ¢.482G>A (Argl61GIn) 7E
I E F 77 1 130 VHL A5 rh o gk 0 3, O 2 9iE
S5 HA B A OC o A B BE T R ILAE B - [ AR

e e R PRRE (B e R CIi ) Y, ¢.482G>A (Argl 61
Gln) B U785 B I I R A AE AL SR AIAHOC , (B &
Al AR R B e LB 5 S A >, o — 0
o 201, #E4HF ¢.482G>A (Argl61GIn) 2748 i) R 5
T BRI AR A S X AT RE S BOE AR LA
B 2 CoR A E IR U™ VHL 3 R 2878 ¢.467A>
G(Tyr156Cys) A] REFZ W & H L 45 M P fg, -2 A
AFF 90 4 1 L5 B A s A DG, O VHL R 5 h
c.463+106C>T 275 [ R A R

VHL P BA )2 (Y RAEHAL, & B R AR
L 500 FRC, 1A ST H R, T E VHL B3 1R
UL S A FR 5 194,481,499 Kz 500 17 , AS 7] £
B YRR AR R AR IR A AR 2 22 5+ Liu QL
SEVEESE R I, AN T 1 RS .239G>T (p.Ser80Ile)
KA VHLZEA AR 2B U IEME R 5, 5 2 R 5
37 10 M G, AL FE B AN LI W % AN LR /D
MBI o ¢.239G>T 2878 T ) 9l 9k — A5 IE 51
R B )z SO W R R B IR R R AR, HE
VHL 2 BIAH K 2878 v, ¢.500G>A (p. Argl167Gln) Fil
c.499C>G (p.Argl67Gly) BIMEH T4 167 4 & e 5%
F | FT 55 WG A BRI R D v X A 8 R G L A
PR AR ST S 2 0T REE AL R VHL 2R 1 5 5k
AV T g G T B s LR VHL 255 fE R
AU EAR I A AR B R AR ik
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TG XL RAR ¢.264G>A (p. Trp88Ter) | X # 4l 5 VHL
2 HUAH OGP TR LA AN ¢.482G>A (p.Argl161Gln)
1 c.499C>T (p. Argl67Trp) M i — A 4 J& 1 3% [
VHL 83 1Y 53R

B VHL R Ah A5 i 70 58 5 i 02 S SE ik
F 177 LIPC . HNF1A . DLST } SDHC 3 [H fiy 58
A% KF LIPC R i ) 56 PR 2€ 48 48 VHLYG T i
WEFEATIAS 7845, AR 4 1) Jig A DG Bk il v il ok
RS R R 11 T 0 K 7 T R SR T e e T AR
HEE— 9% . HNF1A 3L 282818 75 /D4R 1K)
BN AL DR A %00 SR s R 2R 3 0 Ji 5 2R 4%
WA B 8 KT IR S A 2 SR8 I VHL S8 2 & A=A i
CRAE B AR o FLRT 5 S 04 e LA P A AT A R
HIF- Lo G P , 1117 BT 43 A1 S i DU B 422 S 45 e g
2 B R, s I T T AT R e U 1 A
TEME2 DLST 236 S 250 o 11 R /3% TR LB 2%
iy, 308 2o 2 UL 1 o g AR CAnmm i) 25 H SR AL B S 1)
X 5y W 5 4 R /) 22 R I & 2R, SDHC Bk
B R IR # AR GE PRI i) HIF il 22t 10
fifg DT o HIF—Tow, 38 38 35 fis M e SE0IR A8 7 AR
IR MEAE R S AR R TR, G e e AL [ 4
78 1 VHL A DG g h 22 4 A 25 L & pVHL-HIF
Bl A% 0 U RIAIL AR o i PR RG U3x S6 5 PR AT Sk VHL
B W 5 iR T S RS SRR .

AT 245 R R, B4 ¢.293A>G (p.Tyr98Cys)
RAMR RV EUEH LT VHL AR & &, H
SR IR B BRI R AR PR AR R AR,
TR 1 BEN X VHLZE A IR B 058 b, A5
FHOM T 9N T RIKRZE RN VHL FE R R AR If 4
FE T A G SR S g AT B %of T AR oK
RIA AT R T EE M, 5 — T RS
T 1A ¢.433C>T (p. Glnl45Ter) TG X 58 725 1y
VHLEZE SRR LRI N 2B VHLE M4
P dnb 2 IO )BT AR R AR O 5 G0 SR A A AH O
TE— IR E W58 b A5 E X —A> VHLZR S TE R
FREAT T RGN, %502t VHL 2 ] ¢.464T>A 58
A R AEAR IR IR A PR A 2P
TR T A AR R T REER, AL, 29 23% Y VHL
LR AE 9 T G5 L, X AT R H TR A 2 AR
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T BB AR 407 s (E VHL BB rh i s o — 5 0t
T, AR W I SR AT Bh T k3 U U IR
(2 TR 8 A6 S5 35 I S it B 85 AR A B 1 RV 77

16 VHL 28 G AF 35, P I-MIBG A% I A %%
PO i S SR R g, e AE 2 502 W rh B
AN, AN, PI-MIBG B4 TG 2
O3 VIR IO GRS | e T S SR 28 R GEAH OBl 22
G3UAIHRE T, A KA R A2 AR AR AE A I VHL AH G
P2 PN 43 0 B 988 ) T AL S 7 R B R O AL REMY . B



BERERKFZR 2026 £5 51 &5 10 #8 (Journal of Chongging Medical University 2026.Vol.51 No.10 )

— 1385 —

B PI-MIBG AR 5AERKMEZ R BAR, R EWA
TN 2 2 R 08 AG A A R 2 o 2 Py 43 0 g (O
J2 B W IR A 25 P9 20 PR ) B T BB LA B v 1) R
PEFRE S AR I R LA 10 Ve 538 S
SR D A R T RIS W RNAYT

RS TIRRTE . 156, Br o iy 2248
R R R FZ B A B, ATRETC IR 56 & B VHL 2R
TIFFE 228 1 S P AR A 1% o e ah , i 9T A B4R
Hh TR A DX B g A% A S, DR S e f A R
PR, R, A 22 AR B L 5 BT I R AL
FH PR HE T, B = 1R S0 1)) 58 52 56 35 sl P AR R 11 52
Fi o RABWFITERLY RAEAR ZHEM: IR S T HL
W5, d—2 I L o Pk

VHL R 58 458 1) % 58 212 W7 VHL 28 Gk 1) &
BARYE , JCHX TALE G I R 2 Wrbr 19 835, OF
XoF PEAT £ I R F 0% i i e AU LA R
o ARG IS 2 FR AT B S8R A I ZE 41, 5
PR T AE BRI SR S B8] O A U 2R R A e AR
(L . TR, in s e JORE R 5% T i Bt 5 5
LI, 5 T RRAR VHL Z55 E AR S g () v e
RS, s R R R T e A
FIZERZE AT (RS R A7 AR 25 ph
R FBRAERE RIS FFCE I PRECR I RIS R 1
BT 5 W70 S B R REAS R A8 IRE 538 BRI ; T8 75 K B
G R SRR I R R P 5 T AR B
e K UL SR AT 4 VD 0 R« DM R R M A 5
EIE BT R S H R RSP S, I 1
KRR ARG IEIT

& £ X M

[1] Shanbhogue KP, Hoch M, Fatterpaker G, et al. Von hippel-lindau
disease review of genetics and imaging[J]. Radiol Clin N Am, 2016, 54
(3):409-422.

[2] Richard S, Gardie B, Couvé S, et al. Von Hippel-Lindau: how a
rare disease illuminates cancer biology[J]. Semin Cancer Biol, 2013, 23
(1):26-37.

[3] Szalat A, Oleinikov K, Nahmias A, et al. VHL-related neuroendo-
crine neoplasms and beyond: an Israeli specialized center real-life re-
port[J]. Endocr Pract,2020,26(10):1131-1142.

[4] Mir Saeid Ghazi AA, Amouzegar A, Zadeh—Vakili A, et al. Clinical
and laboratory characteristics of a large Iranian kindred afflicted
with von hippel lindau disease[J]. Int J Endocrinol Metah,2021,19(2) :
e105189.

[5] Salim DK. Continuous angiogenesis inhibition in the treatment for
von Hippel - Lindau-related hemangioblastomas of retina and spinal

cord[J]. J Oncol Pharm Pract,2019,25(8):2049-2051.

[6] Hong BA,Ma KF, Zhou JC, et al. Frequent mutations of VHL gene
and the clinical phenotypes in the largest Chinese cohort with von hippel
- lindau diseasel[J]. Front Genet,2019,10:867.

[7] Liu SJ, Wang JY, Peng SH, et al. Genotype and phenotype correla-
tion in von Hippel - Lindau disease based on alteration of the HIF-«
binding site in VHL protein[J]. Genet Med,2018,20(10) : 1266-1273.
[8] Glushkova M, Dimova P, Yordanova I, et al. Molecular-genetic di-
agnostics of von Hippel-Lindau syndrome (VHL) in Bulgaria: first com-
plex mutation event in the VHL gene[J]. Int ] Neurosci, 2018, 128(2) :
117-124.

[9] Tsirlin A, Oo Y, Sharma R, et al. Pheochromocytoma: a review[J].
Maturitas,2014,77(3) :229-238.

[10]  Aufforth RD, Ramakant P, Sadowski SM, et al. Pheochromocy-
toma screening initiation and frequency in von hippel-lindau syndrome
[J1. J Clin Endocrinol Metab,2015,100(12) : 4498-4504.

[11] Wang L, Feng Y, Jiang LY. Anesthetic management of bilateral
pheochromocytoma resection in Von Hippel-Lindau syndrome: a case
report[J]. World J Clin Cases,2021,9(15):3711-3715.

(121 E 8.8 %, 5KE A5 VHLAASE L 22000 ¥ IR
W % 48 R 1 091 9 SRR ST (). AR A AR R AN R 2 (RS0
2025,19(3):453-455.

Wang X, Xie Y, Zhang YS, et al. Complicated VHL-associated bilateral
adrenal pheochromocytomas in a child: a case report and literature re-
view[J]. Chin J Endocr Surg,2025,19(3) :453-455.

[13] Benhammou JN, Boris RS, Pacak K, et al. Functional and onco-
logic outcomes of partial adrenalectomy for pheochromocytoma in pa-
tients with von Hippel-Lindau syndrome after at least 5 years of fol-
lowupl[J]. J Urol,2010,184(5) : 1855-1859.

[14] Li SR, Nicholson KJ, McCoy KL, et al. Clinical and biochemical
features of pheochromocytoma characteristic of von hippel - lindau syn-
drome[J]. World J Surg,2020,44(2) :570-577.

[15] Kaluarachchi VTS, Bulugahapitiya U, Arambewela M, et al. Suc-
cessful management of pheochromocytoma detected in pregnancy by in-
terval adrenalectomy in a VHL patient[J]. Case Rep Endocrinol, 2018,
2018:9014585.

[16] Ricketts CJ, Vocke CD, Lang M, et al. A germline 1;3 transloca-
tion disrupting the VHL gene: a novel genetic cause for von Hippel-
Lindau[J]. ] Med Genet,2022,59(1) :18-22.

[17]  Coppin L, Plouvier P, Crépin M, et al. Optimization of next—
generation sequencing technologies for von hippel lindau ( VHL) mosaic
mutation detection and development of confirmation methods[J]. J Mol
Diagn,2019,21(3) :462-470.

[18] Wu PJ,Zhang N, Wang X, et al. Family history of von Hippel -
Lindau disease was uncommon in Chinese patients: suggesting the
higher frequency of de novo mutations in VHL gene in these patients[J].
J Hum Genet,2012,57(4):238-243.

[19] Deng B, Liu CG. Two tests of peripheral blood by standard meth-
ods were negative for Von Hippel-Lindau mutations: a case report[J].
Asian J Surg,2023,46(9):4101-4102.

[20] Buffet A, Calsina B, Flores S, et al. Germline mutations in the

new E1’ cryptic exon of the VHL gene in patients with tumours of von



— 1386 —

FRERAFFIR 2026 £ 51 5% 10 2 (Journal of Chongqing Medical University 2026.Vol.51 No.10 )

Hippel-Lindau disease spectrum or with paragangliomalJ]. J Med
Genet,2020,57(11) :752-759.

[21] Rechsteiner MP, von Teichman A, Nowicka A, et al. VHL gene
mutations and their effects on hypoxia inducible factor HIFa: identifica-
tion of potential driver and passenger mutations[J]. Cancer Res,2011,71
(16):5500-5511.

[22]  Frost J, Rocha S, Ciulli A. Von Hippel-Lindau (VHL) small-
molecule inhibitor binding increases stability and intracellular levels of
VHL protein[J]. J Biol Chem,2021,297(2):100910.

[23] Almannai M, Marom R, Divin K, et al. Milder clinical and bio-
chemical phenotypes associated with the c¢. 482G>A (p. Argl61Gln)
pathogenic variant in cobalamin C disease : implications for management
and screening[J]. Mol Genet Metah,2017,122(1/2) : 60-66.

[24]  Yuan HJ, Deng SP, Gao W, et al. Identification of MMACHC and
PROKR2 mutations causing coexistent cobalamin C disease and Kall-
mann syndrome in a young woman[J]. Metab Brain Dis, 2021,36(3) :
447-452.

[25] Harraka P, Bruinsma F, Nguyen—Dumont T, et al. Is renal cell
carcinoma associated with MITF c. 952G>A (p. E318K)? [J]. J Med
Genet,2024,61(10):937-938.

[26] He ZW,Xia L,Deng ZY , et al. Identification of a VHL gene muta-
tion in a Chinese family with Von Hippel-Lindau syndrome[J]. Mol Med
Report,2018:435-440.

[27] Liu QL, Yuan G, Tong DL, et al. Novel genotype — phenotype cor-
relations in five Chinese families with Von Hippel-Lindau disease[J].
Endocr Connect,2018,7(7) :870-878.

[28] Ding XH, Zhang C, Frerich JM, et al. De novo VHL germline mu-
tation detected in a patient with mild clinical phenotype of von Hippel—
Lindau disease : case report[J]. J Neurosurg,2014,121(2) : 384-386.
[29] Li YH, Xin XH, Song WZ, et al. VHL syndrome without clear
family history: A rare case report and literature review of Chinese pa-
tients[J]| Front Neurol ,2022,13:951054.

[30] Zhang M, Wang J, Jiang JJ, et al. Von Hippel-Lindau disease
type 2 in a Chinese family with a VHL p. W88X truncation[J]. Endo-
crine,2015,48(1):83-88.

[31] Siu WK, Ma RC, Lam C, et al. Molecular basis of von Hippel—
Lindau syndrome in Chinese patients[J]. Chin Med J,2011,124(2):237-
241

[32] Stanik J, Dusatkova P, Cinek O, et al. De novo mutations of GCK,
HNF1A and HNF4A may be more frequent in MODY than previously as-
sumed|J]. Diabetologia,2014,57(3) : 480-484.

[33] Remacha L, Pirman D, Mahoney CE, et al. Recurrent germline
DLST mutations in individuals with multiple pheochromocytomas and
paragangliomas[J]. Am ] Hum Genet,2019,104(5):1008-1010.

[34] Bennedbzk M, Rossing M, Rasmussen AK, et al. Identification of
eight novel SDHB,SDHC, SDHD germline variants in Danish pheochro-
mocytoma/paraganglioma patients[J]. Hered Cancer Clin Pract, 2016, 14
(1):13.

[35] Zhang Q,Li DL, Kang P, et al. Clinical presentation and mutation
analysis of VHL disease in a large Chinese family[J]. J Neuro Oncol,
2015,125(2) :369-375.

[36] LuY,LulJ,LiuQ,etal. Ac.464T>A mutation in VHL gene in a
Chinese family with VHL syndromel[J]. ] Neuro Oncol, 2013, 111(3) :
313-318.
[37]1 Jia DD, Tang BS, Shi YT, et al. A deletion mutation of the VHL
gene associated with a patient with sporadic von Hippel-Lindau disease
[J1. J Clin Neurosci, 2013,20(6) : 842-847.
[38] Binderup MLM, Galanakis M, Budtz—Jgrgensen E, et al. Preva-
lence, birth incidence, and penetrance of von Hippel - Lindau disease
(vHL) in Denmark[J]. Eur ] Hum Genet,2017,25(3):301-307.
[39] Binderup MLM. Von Hippel-Lindau disease: diagnosis and fac-
tors influencing disease outcome[J]. Dan Med J,2018,65 3:B5461.
[40] Shulman M, Shi R, Zhang Q. Von Hippel-Lindau tumor suppres-
sor pathways & corresponding therapeutics in kidney cancer[J]. ] Genet
Genom,2021,48(7) :552-559.
[41]  Zhang J, Pan JH, Dong BJ, et al. Active surveillance of renal
masses in von Hippel-Lindau disease: growth rates and clinical out-
come over a Median follow—up period of 56months[J]. Fam Cancer,
2012,11(2):209-214.
[42] Farhadi F, Nikpanah M, Li XB, et al. Germline VHL gene variant
in patients with von Hippel-Lindau disease does not predict renal tumor
growth[J]. Abdom Radiol ,2018,43(10) :2743-2749.
[43] Gopal N, Anari PY, Chaurasia A, et al. The kidney imaging sur-
veillance scoring system (KISSS) : using qualitative MRI features to pre-
dict growth rate of renal tumors in patients with von—Hippel Lindau
(VHL) syndrome[J]. Abdom Radiol ,2024,49(2) :542-550.
[44] Faiyaz—Ul-Haque M, Jamil M, Aslam M, et al. Novel and recur-
rent germline mutations in the VHL gene in 5 Arab patients with Von
Hippel-Lindau disease[J]. Cancer Genet,2020,243: 1-6.
[45] Liegnell R, Wessman F, Shalabi A, et al. Validity of ultrasono—
graphy—derived predictions for estimating skeletal muscle volume : a sys-
tematic literature review[J]. BMC Med Imag,2021,21(1): 106.
[46] Arican P, Okudan Tekin B, Naldoken S, et al. A family with von
hippel-lindau syndrome : the findings of indium—111 somatostatin recep-
tor scintigraphy, iodine=123 metaiodobenzylguanidine scintigraphy and
single photon emission computerized tomography[J]. Mirt,2017,26(1) :
38-42.
[47] Rufini V, Treglia G, Castaldi P, et al. Comparison of metaiodoben-
zylguanidine scintigraphy with positron emission tomography in the diag-
nostic work—up of pheochromocytoma and paraganglioma: a systematic
review[J]. The Quarterly Journal of Nuclear Medicine and Molecular Im-
aging,2013,57(2):122-133.
[48] Usmani S, Ali Khan H, Abdulla M, et al. Incremental diagnostic
value and impact on patient management of somatostatin receptor scin-
tigraphy with indium—111-pentetreotide in gastroenteropancreatic neu-
roendocrine tumors[J]. Med Princ Pract,2011,20(4) :356-361.

(W75 :2026-04-14; &[] : 2026-05-19; 3 F : 2026-06-08)

(s 8 #)

ALF AKX
KW, HEE, Y R, F . VHLE A2 B AR Rl KA A4
AESHI. EREA RS F4k,2026,51(10) :1377-1386.



