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[WE] HH: HEASS T 2RO HERGYT B A YER RS TIRE L ( primary hyperparathyroidism, PHPT )
FATPE . Ztk BBy r i E. FiE: X3EIPHPTRFATHOCHR, Y3 W, RAZ M. Balidmlk, K525
WP HRE . RAT . RGN EBHIRSZ IR % (intact parathyroid hormone, iPTH ) . Ifi45. Mi#k. sbEskmzEy
(alkaline phosphatase, ALP) 4%, JHE HURZSZIREETT A AY AR, SR 1210 H o S8R 3HIPHPTSS W48 5 i
AR — MR TR . ARJS 128 A, iPTHH ARG (578.37 +568.66) ng/LI&N (92.62 +19.83 ) ng/L, MA5H (3.20+
0.43 ) mmol/LFE>) (2.35+0.03) mmol/L (P<<0.05) , ALPH (303.53 +188.29) U/L &K (99.70 +7.86) U/L, IfiLfH
ARG (0.830 £0.098 ) mmol/L F T+ (0.923 £0.120 ) mmol/L; ARJFIPTHRE T, M5, Mk X ALPIMME R FEEH .
PHPTZ T ARG /INE >95.73%. ARJG1HIKE “BYUREGESE” , TLAOMAMS G Ir54, K& B R M2 5 %™ EIT &
JE. &t WAL T A EHOGHIRTPHPT 2 —Fida] . &4, ARUWIE, TR ERLPTH, me5HE, Ji &%/
PHPTZ: Y, A BRI TPHPTHB Ik Z —.
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Ultrasound-guided percutaneous laser ablation for primary hyperparathyroidism SHI Qian, SUN Yongkang,
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of Traditional Chinese Medicine, Shanghai 200137, China)
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[ Abstract | Objective: To investigate the feasibility, safety and therapeutic value of ultrasound-guided percutaneous laser ablation

for primary hyperparathyroidism (PHPT). Methods: Three patients with PHPT were treated with laser ablation. The multi-point
ablation power was 3W, and the contrast-enhanced ultrasound was used to evaluate the ablation range immediately after surgery.
The changes of intact parathyroid hormone (iPTH), serum calcium, serum phosphorus, alkaline phosphatase (ALP) and parathyroid
nodule volume were measured before and after operation for 12 months. Results: A total of 3 cases of PHPT nodules were completely
ablated at one time, confirmed by contrast-enhanced ultrasound. 12 months after operation, iPTH decreased from (578.37 +
568.66) ng/L to (92.62 +19.83) ng/L, serum calcium decreased from (3.20 + 0.43) mmol/L to (2.35 + 0.03) mmol/L (£<<0.05),
and ALP decreased from (303.53 + 188.29) U/L to (99.70 + 7.86) U/L. Serum phosphorus rose from (0.830 = 0.098) mmol/L to
(0.923 + 0.120) mmol/L. Postoperative iPTH decreased significantly. The blood calcium, blood phosphorus and ALP continued to be
normal levels. The nodule volume reduction rate was >95.73%. One case of postoperative “bone starvation syndrome” was treated
with oral calcium supplementation, and no serious complications such as recurrent laryngeal nerve injury occurred. Conclusion:
Ultrasound-guided percutaneous laser ablation of PHPT is a minimally invasive, safe and effective method, which can significantly
reduce iPTH, serum calcium measurements and significantly reduce the volume of parathyroid nodules. It can be a new method for
the treatment of PHPT.

[ Key words | Primary hyperparathyroidism; Laser ablation; Parathyroid hormone; Serum calcium
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AR, BEEBEMmKRER N Fa, U
KO 7R AR R ke, T EY AR
D UL D 1 AR 25 R Eh BB JU#ESE ( primary
hyperparathyroidism, PHPT ) I i 1% i 1
%, PHPTA[SIRE . fEbEE4r . HEIR
FEAE A . ARG KAl 2 R GER s EE 2 R
S NRSE LR ARG IARE AR, ™ F e R (Y LR 0 T i
FIAE A .

TERCTF ARSI HIR 25 B 2 20 H T4 )2 PHPT
M EEET L T RMFARBIGIR, S
BRI . R o 22 55 ™ E T ACRE R B, Ry
S — KRR B AR, KT AR&E BN
BRI R _EARMEAL T

E NI DEE NN, Ak kMRS IR D fe
TCHE B B A BRI T e — T A AT T
WY RTIXTPHPT SR POl Rl TS e
R FHBOGTH Rl Y 5250

ABIFSE R B 5347 7 3BIPHP TR H AT A 5|
SRZ R POGTHAL (percutaneous laser ablation,
PLA ) A7 IFREA T 35 VAR (14 Bifi 17 2% 114 FH O 9%
B, BESITPLAIRIFPHPTH Al 151 . &4tk
FHIBIT N

1 ORI

1.1 lERER

[l B -7 Ar20174F-3 H —20184F- 1 H F L ifg
PE 2RI E S B N RERBE T A 5] 5 FPLATR
JYI3HIPHPT B AHOCTHERE, Hoh B 26, %«
PRI, 4FI242~70% . HBEBNR LT, T
B SNSRI o VAT IR 515 T 4nA 2Rl

o 18 GHLZIUIFIE TG, I Sl v v FF >tk 5%
MR, IESEHORIE T HURSMR . &IfR. 214
~F 25 22 5 T2 W E HE R 4k K Ak FOIR 55 IR h RE T
ko 3BEFE (— TR S 25 R LR 1 MK
IF) B4 F AU, SOk HEOGHE ARG
J7 o AT HIRSZ IR ZE (intact parathyroid
hormone, iPTH) J{H4133.5~1 381.0 ng/L [ ¥
Y1 (578.37 £568.66 ) ng/L ] , 55 M(E2.80~
3.80 mmol/L [ *F#y (3.20+0.43 ) mmol/L | ,

MBEMAE0.72~0.96 mmol/L [ ¥ (0.830 +
0.098 ) mmol/L | , WYEEREE (alkaline
phosphatase, ALP) {f110.5~558.9 U/L
[ F# (303.53£188.29) U/L] . WA
GE R HA%21.8~36.1 mm [ 3 (29.37 «
5.36) mm | . AREI{THMEEMIIGE . HEL)
AE. OHE, SECT KA, %IGYT 0 H i
P R R (R E A RE | A N I Lf Ep N
TEAUHREOCH A % . O FTRERAEMIF R
hiE MR JGEE I, BE O AF AR E .

1.2 UF/5FH*

12.1 %

K H B K| Esaote/s Al MyLab 904 412
WS, BRI PR AR FHLA 523 1R Mk B AR Sk
(MR h4~13 MHz ) , AR RHIOE323 EiiZk
MR (JiFE 4~13 MHz) , BeAEHZ
AR ZEBEERIAL, 8B E BIRLE Al
A, ERRHLAS22 R Rk (AR N3~
9 MHz ) . 15250 b B KH|Braccos Al A = 1 7
W4t (SonoVue ) , JHS mL 0.9%NaCl% i
B, ZnrEF Ik IGE 2.4 mL, ZJ5 TS
5 mL 0.9% I NaCIA -

F1 3GIPHPTEEIGKRERERNR

BELIH

BE MR R e PRAEAR PHPT{ i<y e SR
Loom e MR DTS SEE nmmkmeednm ol Glscer)  BR i
> g oq0  REUERIMIE RRARRLCERCwpip i somtmaniees kE o
3o a EERIERROE, HUTAR g o A S
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AT 2RO RNA YT EUA M AR SS R U RETTIEAE

B BFE5STERACLEBGT RAEFIRZIRIEE T

FEERFEZER

A: RETEZOZE WA A RIE B: RBTEAER ARE; Co APk IREPIEET BRI D ARk aB b e A A R K E
ARG RN ZE AT A I BRCR R s Fr ORBIZE R BF 2 R R AT el L & B2l A, RN o3 = At MO R g R 2 L %@ﬂ‘

}JFH%%HJ%QE%‘%(HE i, x40) .

G MY A Echo Laser X4/, & G427
;“ﬁ (Nd:YAG laser) , #H N1 064 nm, JGE4FH
%4300 wm, FEHOCAHHDIRRE N3 W,
ﬁ B LLSE R KA PHPTSS 1 i, RIIZ S #
ShiHmk . P ERTTE AKX V=mabc/6,
HrhaFomin KER, bMcFmm A EEE
B R BT 3V,
o 3IPHPTZE 154580 1.380~11.323 mL.
122 Hgkidse
WOCIE R [ — A I (A IE204E-1 75 5
ST PG RATT IR 25 ) T, THRLE R
o @ ARETHEARER, B0 RS IR 451 08
FRAE, LR iHARERE M (KI1B) 3 @ &
RN, JEJE K, ST ) g ok A A, T
DO MR SR RS A O F R
BT s (@) JBR AU St PRI, 200 DA 28 L s el LA
A EFEMOE SRILRES; © #r iR B, R
22 GZElEE (£HK50 mmPit A 500 mmébk ik 2E K
B, AMESO mLiESEy ) , B R N HEER
ﬁtﬂ%'ﬁ RS K Z ], il E A 0.9% A NaClis
W, DM, SRIa et 2 HURSE IR

ETTIRTR, ARSEHEA0.9% I NaCIA W DLl k-

“ERT IR SRS EE . RE . mas
B DR AR /ﬁmﬁéfﬁﬂﬂﬁﬂﬁéki
A 0.9% HINaC 1A R A5 28 2 F5 R B 7
© 33 mh X ARG LE , RATHIIT ARy
2, HAFEN R EE, hNES, BAEG] T

i 2ot 2R AR 5 S A AR I A
2F, LR IRREES mm, FEHIRTS . WL
AR RS . Z s IRl kAR X
%éiﬁ{jmﬂﬂ%‘ﬁ‘éi Z iR RhEY)

g “SAL” JUREI ARG RS mlRE . PR
ﬂ%&ﬁa%so I, HNEmEAER 000 T, THRIGEES
R SE A THMPHPTSE Y, (W] kG0 16145 J&] 3
B AL
123 55 R4 B35

ARJG20 minf FBF RS, WHEEARRAERFETC

HESR U E R A sE 4 (EIE) o ARJS b X )
Je R UK B 30 min, M E A 0 R H L
IR, BT ARJE1 hEEiPTH, K524 .
120 h, PAK2., 5. 10, 12 H 450 K:iPTH
MG, I &% ALP,
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1.3 ZitFE

K HSPSS 17.05 AL BRA A Hdis . TR PRt
Dix + s, ARET. ARJF L5 %= MME LR AR
X . P<0.05M2ZERA G L.

2 gz B

21 BHERETT
3MIPHPTSS 15 AT i 52 49 B0 3 ik 1A v 44
s, 1RO AT ILEE (EI1A~B) |, #REKIHI N
flR3nm . Prf BB — s /L, F G
JPFIE] R (29.90 +5.58 ) min, FERSHCRT457
KN 3O R RETE 4 000~6 345 T (A
1C~D) , F#°h (538833 +1004.82) J,
2.2 BERRET
ARJFIPTH. MASMMEY % TR (FR2, K

2) o RJF12 A 5ARA7 MBS L 22 55 A 5
TEE L (P<0.05) , RJF129 HiPTHRIE R
EmsA ETF, im4s ., M. ALPIMEI A E R
N

A AT R 1201, YRS
SRR, BRI . 30
PHPTZS 19 5B 2 40/ (R3)
23 HEE

11 B2 3 155 AR Fi 3.8 mmol/L, RJGHEE
2.1 mmol/L, AREEMINKE., FHKA, IHK
LWl “BUURZEAE” , FLUD RS 5,
MASYRE 2 IEH . 720l ERM OB . FHERK
RAIAEFRAIE A H J5 4

Py AR Al AR TP B I B ANE . RS
HRESA R R, V8GR ET, KR4
IR A A T AN

®2 BEARWERBMBZRREBHERSEFRE

LioAlILE =R 7 ENi] M
lh 24h 120 h 21 A 51 A 101 H 124 H
iPTH/ (ng-L")
HF 1381.0 106.9 118.8 122.4 190.2 160.4 107.1 119.8
B2 220.6 39.9 36.5 37.9 55.7 66.9 69.2 85.2
B3 133.5 27.2 26.3 36.3 495 67.9 70.1 72.9
5B/ (mmol-L™)
BEl 3.80 - 2.91 2.10 2.20 24 2.43 2.30
B2 3.00 - 2.63 2.50 2.30 2.35 2.45 2.36
BE3 2.80 - 2.54 2.46 2.40 2.37 2.36 2.38

J&/ (mmol « L)

Tk

A /5
R

§

¥

350 q
300
250
200 -

150 4

iPTH/ (ng + L")

1004 = V.

50

B2 iPTHRINESEFRERGS ARG & E
e BRSO MIPTH MG 85 B F1E % EYEH, iPTH 15~65 ng/L, IiLi& 458 12.20~2.55 mmol/L.
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®3 BERWERE12ABREBRERRAENE

ey ARHFAE BB/ mL i e/ ARJE VER;EZAFYmL RJG VERAE BB N %
1 11.323 6345 0.483 95.73
2 4577 5820 0.169 9631
3 1.380 4000 0.052 96.23
&, WOGRE R AR/ N R TR
34 P 3 ] ARG ) T PHP TS 7 0

HHiT, PHPTFZ R Y AL 5T R YR
WU IR U SR s B IR 55 A
BRI VIR ARG HARSE R DI, (BAT) 2 —Fh
BIHERBNRIT Tk o AL R DR BRI XU 15
FARBIR SR sgm a2 TR . Bk, R
SRR ) 5 R iR T N B SR AL TR
PHPTH BN I PR AT AL 2

HRTIA YT R S5 BB i AT 48 R
% 2.5 ( percutaneous ethanol injection, PEI)
SR B AL =l s PRI R AL G S T AR
RS 0L BRI, PEIT B T,
JF H PR RNBUEAE AN, ST RO ARRE -
SPPRIL . TR S AT R A I FH 4 P FROR 55 i
DIRETLHE BIRIT B 238 40 37 B 2 By O FIA
Ay L R SRR AR L B, RO
IBYTPHPTRYHGEATI R /b

ABEFE R HBOGIH AR PHPT, R P A
WA E . AR Y], BOGTHBIAYPHPT A
AR, ARG 2124 HiPTHE & T,
M5 I8 S ALPINAE 478 IR % il . JCit il
PRIEAR , 3 7 A= A48 A5 2 B 1 0 2 R 7
ROR

SO . GO A LR, OG T Rl Ay O A
T © ZFREedn; @ #3778 BAE X B oD f
BV ARG SR . M RS
BRI . TEARAVE T B F AN, HOCHIAAHET
KA 38 3 7 50,9 % B NaC R U BT F5 22
AERF U AR 250 R g ARSI — i 4 L AAK
T, AT AT S8R AR A G 285 4 8 At 0 XU
JE B G W A B 7 )R S 45 A
B[R, AR A AR RERAL AN [ XU AR

KN TEPEERAOL s AR BI 2018 5 0T AVTAR T Al
FLREEREE G, BAEENIESE L.

ARUFFEREARR R, FEE—ENARE, FF
BUEPTHEF AR R IC B R, HEhTHRER
DRG] LRREIRIS A ST AR
PLAMIIERAE . KA R0 50 75 20 2 15T
TRk 58

gi bk, P4 FARSE FAREZMN
PHPTH# , PLAR AN —FARL . L2IRTT
PHPTH 7, HAT R R N RIS

N

(& % X #k]
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