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Comparison of the Value and Image
Characteristics Between Color Doppler
Ultrasound and MRI in the Qualitative
Diagnosis of Parathyroid Adenoma

HUI Jiao. Department of Endocrinology, the Central Hospital of Nanyang City, Nanyang
473000, Henan Province, China

[Abstract] Objective To investigate the value and image characteristics of color Doppler
ultrasound and magnetic resonance imaging (MRI) in the qualitative diagnosis of
parathyroid adenoma. Methods A total of 85 patients with parathyroid adenoma admitted
to the hospital between January 2016 and June 2019 were analyzed retrospectively.
Eighty—five patients underwent color Doppler ultrasonography, 46 underwent
radionuclide parathyroid imaging, and 27 underwent MRI. The imaging findings of each
examination and the diagnostic value for parathyroid adenoma were analyzed. Results
The positive detection rates of parathyroid adenoma by ultrasound, radionuclide imaging,
MRI and ultrasound combined with MRI were 83.51%, 89.66%, 69.23% and 95.87%,
respectively. The positive detection rates of parathyroid adenomas smaller than 1 cm in
diameter were 80.77%, 73.68%, 45.45% and 88.46%, respectively. There was no significant
difference in the positive detection rate between ultrasound and radionuclide imaging (P
>0.05). The positive detection rate of ultrasound combined with MRI was significantly
higher than that of MRI alone (P<<0.05). Conclusion Ultrasound can be used as the first
choice for the diagnosis of parathyroid adenoma. Combined with MRUI, it is beneficial to
improve the detection rate and better preoperative localization and diagnosis.

[Key words] Parathyroid Adenoma; Color Doppler Ultrasound; Magnetic Resonance
Imaging; Radionuclide Imaging

HUIR S5 IR 22 T i 5 ok, 2 SRS SR s 1 FROIR 55 B D RE T
3k R o LT ) 5 B LR PR s 0 8 i 2 1 IR 55 IR (PTH)
WS, WIRI LM, D BOYE RGN R AE W] 4 i
TR ™o IRAE I LN W, AR R RN LT, B T3
e ER. B WIRARGL A EI RS, B AR Kb E #
G WARGAFREE REE . T FOR 55 R R o Py 4
P, 24 A S N T S A R LA S R . ARV B
R 55 iR R 1) = 283077 7 3, VIBR G R R B, AR F A IR A2
FEUERE R TR IS . AT I E R 2 R AR K B
RO A R BARMMRIAE PR 55 IR e 52 12 Wb i 0 8 &%
SRR, NIRRT I B 2 IR ST HF

1 HEREHE

1.1 —feL  [HHE 7201641 H 22019456 H F B ICIE
FROMR 55 i i 08 2 8541, L1 97N kk . GIANARIE: BETF A HR
32 IR (RS W AR v, S S A R HOIR S IR K P A, A
STFRBHEML; FHBERE. BUTHEZRFIRFREG SRR
LR AR B H IR FURSRRUIBR AR . HEBR bR E: HUR 55 AR
e AURIRE S . HA B 176, 268l Fi36~T76%, FIYFE
1% (56.4249.25) & IEARGEIR: & RATIA3M, &Y Eits 1941,



Ekz%%ﬁ,mﬁ,@%%%%ﬁ,ﬁ%é%ﬁ%ﬁ%ﬁﬁfﬂk@%%EWT%ME%W&,

CHINESE JOURNAL OF CT AND MRIDEC.2020, Vol.18, No.12 Total No.134

/|
WENRmIFE, A, ARSI B2 ik

MfES+eE. B3-4 B&dk, 578, FRFRAER, TRERGE: K3 ER"TcO/F20min BHERAE T WS, AU R RFIRERX: K415
"Tc0,F2hiEIBRE TR, A BUSERERFIREX . E5-6 HE 4, 664, HURFZBIEYEMRL: E5:TWIRHLREES (Fiskid) ;. B6: RKIEmH

25, T R T - A
KEEALTC F1 8RR 2961, WA PR %
e A330, A IAE 19, 39
HEERES 106 . SLIG AL A
FR 5% 1292, 36~2301pgml, “F
¥)(1220.42+387.06) pgmlL;
M2, 72~3. 73mmol /L, °F
#(3.18+0.28)mmol/L; I
#0.33~1.30mmol/L, “F3

(0.814+0.27)mmol/L; Bk
W46 ~1200U/L, “Fiy

(535.12+203. 46) U/L. 85/ ¥
TERAT B2 R0 2 3% ¥ B A
B, 4649 FH AR T2 U YA
FHRFWREAZR, 27T BHEZ
MRIS

1.2 |5

1.2.1 B2 EEHEAE. i
FZEEGE LOGIQ CORth % i)
WA, A NT.5~13.0
MHz [ 46 B Xy iR Sk o i 3SR
IAMENML, JB I —3kL, kW
JE AW, T4 EE AT A .
A M 7 M E g, AT AR
FE AN B AT O BN o U %% A AT
27 RT3 ) G N o 1)
o MEHRIREEAAL . KN
A HURIRSE A WEE
AL RO N IR AR S OIR
B, AT FORIR B R 3

ik B LA R I Sy A3 B
IR s I8 kk il
MFAE T FE, HARSE R A
WiAE T L e 1T ikt A

A MFAE S8, AR SE IR
MRAE T FE . 0T FOR IR A

(140 R 75 G o L W52 45 Y N R 4
A e | o/ N SN R 1 )
S GEATEAL. 45T IR I
JR . JE TR R LSS AR T IE B
&,

1.2.2 JRUS 1A% = F AR 5%
JREA%: A R SKYLight
BSPECT R B A, BAZRMAMLH
e, AR R SRUALL, BEYE
B HR IR PR B ALk .
FrioE S B3 ~4nCi 5, VES
Ja 20minii 47 B R BAA L. K 2h
FEIR BAR o BB KA AT AR B
fe B RV, AT HR AP T AR
AW =EER. SRR U e
B4 WEFREMES. K
ANFIE B R 3 S 8 DA SR 1 i
FERBIL), HARBRE T A 4
L IRGETT IREST.

1.2.3 MRIKG#: fEHEHE
GE 1.5T MRIFIHIX, R bRUER
MLk pE, BEAE, ket
HETLB M. NS IRH

KH—, WFETHEMF,
B A8 SR RO 5 Sk fIE R R
R R AT RE 5 2R T 9 R R —
o K 28 B A iy O X v IR B
B, DB d o NRET L, H
EiEENSEROR LT SR N a3
FH R T8 A 1 4 T 51 R 4R SRR
[T NN TR =R AL
HHAESE T A S 7 B,
Wi T Wl ToWI, ZIRMETWI,
DA TEE I BT DAAR 48 95 17 i DA H At
b, s, 8. JZE
Almm, ZEA3~8mm, HFFEAH
512X512,

1.3 git% K% XA
SPSS22. 0iFAT G I 4r#T. THER
B (x o) $k, 0B LU
FIE 20 () 3R, SRH x A 56
PIP<0.05RREZRASIIH#E
e

2 % R

2.1 BEESEDBERI
85l /& AT Bt 2 ¥ Bl 5 A
&, R8I, Fiz16
Ao Forpr IR 55 iR BRR K 51 75 56
B, JRAVER E254; PERE A
wEje6f, A6 WHRE

- 39



P EICTFOMRIZE &

20204212 H H18E H1240 213400

A1 BB EFET TREMMA ) Fadkie s £ (41 ()]

& ik FRF RSB B A7 <lemt) FRF IR TE

Fark B A PP s K Fe AR o (%) Vo83 PR 95 ek 3K FEEAS th 3 (%)
A 97 81 83. 51 26 21 80. 77
ME % 58 52 89. 66 19 14 73.68
MRI 39 27 69. 23 11 5 45. 45
RBIAMRT 97 93 95. 87 26 23 88. 46

Mreofs, ANiEmi216; #5115
i, ToEmfkeed; witkeshl,
KT 9 (3. 11£0. 26) cm,
LA 536], & KEFERN
(1.96+0.28) cm; 3641 Mk
JA R AE T 3 E IR 55 R
I 5 T B >, 45141
N kb 3t A S R D i
REBRABMRESEE. £
FrE b, XOF X AR 55 IR 58X
EX BT M AR
K, EWEIZARE SR Hp
b XK 18 AN kE, i BEAF
EFEN62.07%(18/29); WFIX
K63 M, WEAF & RN
92. 65%(63/68) . WLIK1-2,

2.2 BSHERRFRFEE
BRI A6BEHTRERG,
A 52 Mk, w6, H
H 40 B N BN R, 64
TNRNEZK. PIRFRME: A E
44, AR, FEE8A, AT
144>, W64, hEr3A~. fER
WIBAZS, WS E ALK
S N1.35+0. 22, iR B4
o, kS A R A 2 U B
1.2340.19; HUR 55 IR s 3= 2
I AL T R 55 R DX T 1
PR S kL, R TR,
IR AR KT T BRI AR R B B .
I K BT N AL E RN <
X. WE3-4,

2.3 MRIERI 276&
FEATMRIf &, L 274
M, Wiz124 . WHEZEHE
N1.10~5.64cm, FHEZLN
(3.0140.57) cm, Jiitil Fiih
THEM . FUR 55 IR (5 SR A%,

40 -

ZRIVATVIEE S =E S,
T WIRI N EAE S, B9tk
BEIAY SRR . kR34
THARR NRE -5, 134
o AL IR . S R BEVLAAE
S, 15 RS
& MEKTAGS, 12002
AT, AYEIMKTAET. WHE
5-6.

2.4 EMREFRTHERE
REEHEHME BESKER
S AG T IR 55 I IR R ) BE M A
HREILE, ZRESKITHFEE X
(x?=1.127, P=0.288). /AL
A MR A 25565 IR 55 Mg Ji e 1) B 12
B R B TMRI MG 7, 22
FAGEE L (x=19. 025, P
<0.001) . W1,

3 W i

TEfRH 2 b, FUR 55 IR 1
YK /N N6mm X 3mm X 1mm, ~“FIE
B HN30~40mg. KZHNEH X
AT REARE IR, EgRAR
55 W — e r T FCR R i /3
JE R, R R R 55 R R AT
Rt 1/3 0|5 M7 8k
Ja 5. BEAh, 3%~5%H NA Fish
B H R 55 o FFORR 55 I — o T
FARBRZE AL, W] 73 A0 T HOR R
W BEJEH S5 ATkE A
L, BRI Y, hE
ERUR 55 IRAL T HR IR AR Y
FRAFARIRN AL, RAEFRL N
2.9%~12. 0%,

A0 2 0 By 7 2 IR 55
Jif 98 1) L2 W U7 5K, R AE

i, HPHPEAS Y %6 5 88 7 0 1)
FARKPAH K. Thanseers™ Kk
P e SR A 0 A 9 1)
N69. 3%FI87. 1%. BEHEEIT KA
V) i3 A [ 0T 42 Wi B A 7K T 1 2
i, R R 55 R R A HY R
Kbk, TR ) AR 55
A 5 B R Rk R, B
B2 R TR e A
KT, Fth 1 ) X
SR 55 5 F 988 P S A B 1 A RN
83.51%, XJEAZ/NT LemPHIRSE
JiR AR G R N80, TT%; R4
frE, W EXA 18 ML, i
FRAF &% N62.07%(18/29) ; XU T
XA 63N, WEFEEN
92. 65%(63/68) « XU T X kA
R E ST EX, HZERWE
RE A2 DAL R BT X AR 55 o 1
X MR . AR FRECK,
SR T A B AR, BN
X HRBELELG. 5T 0
%, BRI E R B K2
KUK E S, N A,
R 55 MR 5 7 B 20 23 1 3 S 30
M, K2 oS b A A R I
AR AE 1 1 BRI At 45 1
o T b S e s Sl
M. iX5Azizi %" g g
KUEARA—H. AHATEEZL
B R IZ MR R N 16. 49%,
Zh EXHRFRER RS, o
MR R, 3B b IXOHR 55 R A
AT HORIRN ez, HEvZ
PR R, RSB,
FEE RS B 9 B R IR
(140 995 Sk A HOIR R PN S 6 kA
KHJRI PR, FIR i 45 775t ]



SRR R, T IRR
ENAFE S . IR L,
[ T3 97 8 5 2 4 F AR 5% Tt ) e 51
Sy FRURR 5% R IR 1 R0 AT
TE S 25 I 5 X DA% 31 1 7 A
MR E R, SFH AR [
RS EIESAIPE. . W
W IE S i B R

TR 1 A% 2 R S5 R AR
JRFE B Te0 R H A
HH TR FEOR 55 M IR P 1 P R A R
g A, ER R R b IR
g, PR TE R EE BRT DL
S NEAS S RN Y S
R R, R BRI R
FERIE66. 0%, 455 NTO. 2%,
mETHEARRE, REEEET
“ERGNREEG, Fin
B, ABXTF R AR I H AR
PIRRH R R BN . ARBE LSS
RN, %R DR PH R H R
NB9. 66%, W& T AL A1)
83.51%, HILHESII%%ZR7.
TR EEEE | NafisiZe "R R %
W, BERBA ﬁfi%ﬁﬁm
FOIR 55 B b v B 1 e v, B
Jey R A o

MRT AR s 7E T ARG BT . 3K
AWK LER . ERaW, A
Aﬁ%%%%%ﬁ TC TR PE 45
T LEWHEREL TUZT
i 2884 . 4, MRIA

B RO, AR5
A L, E R

fr - B R Ba
PR R REE T, XS
FFUR 5% B B 98 R HE IR AR 11 )5 5 &5
Y Argiro R FE L MRI
PR B mis Wik Re, il IdMRT
oA | =S S | B N e
7 7 B A MR LK BRI 988 119 A
HR T IE95. 87%, AH Eb A
o 25 (83. 51%) LA XMRT HLpfi s 25
(69. 23%) HIKL H R E . R
MR T AT 1 A Rt 22 34 )6 75 1)

CHINESE JOURNAL OF CT AND MRIDEC.2020, Vol.18, No.12 Total No.134

B4 A Wiy ik, X HOR 55 R
L DX Sk oA R B A, R
HEREMEFREAN AL X T 57
WA TEZMEE. A, &K
WF 70 H IR 5% IR AR 1) B2 A8
S5 O SRR R A — 8,
TWIGE M mEE S, TWIERMN
NEfES, AR 2R
SYHRER AL e kk 3 AL T AR
R RE-BESE, SRR
HE .

g LTk, UL LG A
‘ﬁf%%%%%ﬁ%%%ﬁ%
EEAERH . BEZEHES
&“%,h%ﬁﬂ,N?E%m
B RSRBE A SR W, wT
E I PR B8 HROIR 55 B T 2 2
B EREE Tk, HFEEBEHEG
AR A 7R IR IR 5 R 451 B
o P MR IR S5 B R, AT —
WHETMRIAE Y, 2 FOR R P 57
A JIR o

SE UM

[1]Clark CM,Payne SJ,Warrick JI,et
al.Atypical parathyroid adenoma
with diffuse fibrosis[J]. Ear Nose
Throat J,2017,96(2): 57-58.

[2]1Kanack MD,Maawy AA,Oh DK, et
al.Undescended parathyroid
adenoma [J].BMJ] Case
Rep, 2015, 3(15):1011-1015.

[3]Linhartovd M,Mit4s
K.Rare case of a
parathyroid adenomal[J].
Chir, 2016, 95(12): 453-456.

[4]Kartal K,Aygun N,Bankaoglu
M,et al.Giant parathyroid
adenoma associated with severe
hypercalcemia in an adolescent
patient[J].J Pediatr Bndocrinol
Metab, 2017, 30 (5): 587-592.

[5]Lib 4 nsky P,Broul i k P,Fialovd M, et
al.Videothoracoscopic excision of
mediastinal parathyroid adenoma in
primary hyperparathyroidism([J].
Rozhl Chir, 2016, 95 (6):245-248.

M]FMNWJ% TR - F R F AN
#F M. Al B A FH R E )
ii,ZOO&

[7]Ramaswamy AS,Vijitha T, Kumarguru
BN,et al.Atypical parathyroid
adenoma [J]. Indian J Pathol
Microbiol, 2017, 60 (1): 99-101.

[8]Sanders CD,Kirkland JD,Wolin

L,Stary
giant
Rozhl

EA.Ectopic parathyroid adenoma in
the carotid sheath[J].J Nucl Med
Technol, 2016, 44 (3): 201-202.

[9]Thanseer N,Bhadada SK, Sood A, et
al.Comparative effectiveness
of ultrasonography, 99mTc-
Sestamibi,and "F-Fluorocholine
PET/CT in detecting parathyroid
adenomas in patients with primary
hyperparathyroidism[J]. Clin Nucl
Med,2017,42(12):491—491
183405, :iﬁ%wé%ﬁﬁ&ﬁ¢
ff\f’ft‘?«lkf"“ﬂzmi‘d“” Vil DR
B [T]. W R & B & k3 sh A 4
,5,2018,469(17):58—6L

[11]Azizi G,Piper K,Keller IM,et
al.Shear wave elastography and
parathyroid adenoma: A new tool for
diagnosing parathyroid adenomas[J].
Bur J Radiol, 2016,85(9):1586-1593.

[12]Batur A,Atmaca M,Yavuz A,et
al.Ultrasound elastography for
distinction between parathyroid
adenomas and thyroid nodules[J]
J Ultrasound Med, 2016, 35(6):1277-
1282.

[13] /(','J . B IR AR AR K i‘?/lk‘)‘ﬂz‘iiﬁ

e TS AHG JT R AT 69 A [D]. o feide
4#%%#[%k*ﬂm5
] 91752, 2ER, ERK,F.RBE
~ (m) *Tc- MIBI#f%M%xTWk%}L?
ﬂ%%% B 69300 [T]. EREAXF
3R, 2018,43(11): 93 97

(151 o pr 3, 2454, A, 5. g L4 FRF

T 2 %8 70 HEJE A% 5 15T 60 I R AT
J.F B E&KEF,2018,38(1):177.

[16]Nafisi R,Amlelshahbaz AP, Namiranian
N, et al.Comparative diagnostic
performance of ultrasonography and
99mTc-Sestamibi scintigraphy for
parathyroid adenoma in primary
hyperparathyroidism; systematic
review and meta— analysis[J].Asian
Pac J Cancer Prev,2017,18(12): 3195~
3200.

[17]10zturk M,Polat AV,Celenk C,et
al.The diagnostic value of 4D
MRT at 3T for the localization
of parathyroid adenomas([J].EBur J
Radiol, 2019, 5(112):207-213.

(18] =& Je, that, xI 8¢, 5 ‘?’4**1‘%1#&‘?
%$W%ﬁiﬁﬁ@wr o
%@¢$tﬂm&ﬂu)m1m7

[19JArgir o R,Diacinti D, Sacconi B,
et al.Diagnostic accuracy of 3T
magnetic resonance imaging in
the preoperative localisation
of parathyroid adenomas:
comparison with ultrasound and
99mTc-sestamibi scans[J]. Eur
Radiol, 2018,28(11):4900-4908.

[20]Sacconi B,Argir o R,Diacinti D,et
al.MR appearance of parathyroid
adenomas at 3 T in patients with
primary hyperparathyroidism: what
radiologists need to know for pre-—
operative localization[J]. Bur

Radiol, 2016, 26(3) 664-673,
RS 5 55 H545)

Az B 471 2019-09-11

- 41



