o) g F A F-F okt 3] A
A254A A23F 2009 online®ML Comm
Z0 H AZ20] 7 ol 3 o |.—_‘—
'5‘01' 7§‘l‘ ‘l‘€4 erﬂﬂjﬂo] AT 333_-?(]-01“1.4 Ho]'/\ o
o0 T x z] 2~ H_ 7] J A= 0] ©
§5 Ad A% B A 44
AA et o)Al o] Etu A, G H T ~E A AL AE
o] - AUS - AFA - o] A - AFTF - G - AEE - A w5
= Abstract =

Usefulness of Minimally Invasive Radio-Guided Parathyroidectomy

in Patients with Prior Central Neck Exploration

Sung Hwan Lee, MD, Bup Woo Kim, MD, Kuk Jin Kim, MD,
Yong Sang Lee, MD, Jong Ju Jeong, MD, Kee-Hyun Nam, MD,
Woong Youn Chung, MD, Hang-Seok Chang, MD, Cheong Soo Park, MD

Thyroid Cancer Center, Department of Surgery, Gangnam Severance Hospital, Yonsei University College of Medicine,
Seoul, Korea

Introduction : Althouth bilateral exploration has been thought to be the standard therapeutic modality for
primary hyperparathyroidism (pHPT) due to the admirable cure rate, questions have remained as to whether bi-
lateral neck exploration for all patients with pHPT is needed because 80—85% of patients with pHPT have a
single parathyroid adenoma. If the diseased parathyroid can be determined preoperatively, a directed and min-
imal operation is appropriate using the recent innovations of preoperative diagnosis and operation techniques
for parathyroid diseases, the radio-guided parathyroid surgery (RGPS) is one of the standards. In especial, RGPS
has been reported beneficial in special circumstances, such as in recurrent disease, ectopic parathyroid, and in
mediastinal parathyroid. It can be also useful for the parathyroid disease in previously explored or irradiated neck.
Material and Methods : We experienced 2 cases of pHPT successfully treated by RGPS in who previously un-
derwent extensive neck dissection and concomitant external or internal radiotherapy. We adopted and modified
the technique described by Dr. James Norman at the University of South Florida-the minimally invasive para-
thyroidectomy using intraoperative nuclear mapping with 99mTc-sestamibi scanning and radioactivity detection
probe. Results : We acquired the successful results for these patients. Conclusion : RGPS is thought to be the
alternative technique for the patients with prior central neck exploration and irradiation.

KEY WORDS : Primary hyperparathyroidism * Radio-guided parathyroid surgery.
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Fig. 1. Under general anesthesia, the patient was placed at the surgical table by supine position with hyperextended neck. After in-
fraoperative localization of tumor under guidance of hand held gamma detection, NAVIGATOR Gamma Guidance system,

smalll unilateral skin incision (about 2.5cm) was made.

Fig. 2. After careful dissection was performed, the parathyroid tumor was identified and measured radioactivity by gamma.

Fig. 3. Resection of parathyroid tumor was performed and identified radioactivity by gamma probe in operative field.

- 139 -



A ¥Abs 744 7] (hand held gamma detection probe,
NA-VIGATOR Gamma Guidance System, USSC) & ©]
g3to] WabsEo] 7MY w2 AHE 32 F 2.0~2.5cm
2719 M-S F8l s AgEelth(Fig. 1. 94 9
7 (platysma muscle) = ANska, HHIZ(Sterno—
cleido—mastonid muscle) 2] A% (anterior border) ¥} wl*
F(strap muscle) Ate]e] F3FOZ FHtabdA, Alde =
2] vrglg ol Fabddoleta wasE 2 oA ks
AA7HE olgste] MAbs =S A3t IRlstlth(Fig.
2). T TS AAISE & FERSAN M
ZA45t0] 7aE AL sy, AAE oA WAl

49A] AR el 19 AR )
oF Al Aot v W g

Ul 471 A siRIFe HEA A2t R i 1FE
A, #A5 A dAls, 9 45 A 12 dAls
AlgY Rigrom % $ 5940cGy ] WA A

wrorct.

A= i Alell Alsst @3 dslid AakelA st &
T SAIE Blom, 84 2 5 15.6mg/dL(8%
8.5~10.5mg/dL), F7191-& 2.1mg/dL (84 ; 2.5~5.5mg/
dL), 283 FdA 322 572pg/mL (B4 9~55
pg/mL) $iT}. & ArtellA A= el

H

&=
:
i3
%,

3 il
FAZAME AP & FF 2de B3tk

ZAH 2ev A 9 e g el Y]
o7 F5o] IEE A= 23k, 99mTe—sestamibi scan
REE R REEE R EEIE PR
2202 wol, $3 R4 W] 2R3,

Ak W Ao BE R A4S A
o}, ol A% 5% Ag) AAFE et o 2.5eme] W
S olgsila, e e 4o A g s ARE
< 1AZE 30%0] 2eH0It e el = A
SHolA AP Feol SN, FAEH HALlA F3t
A 2AY0l FHO FEe TR FE T HF
A A A B g or A E i

T AF A 24 13.9me/dL, 77101 3.1mg/dL
Zgol &2 2.08mmol/LYeH, F-1H

P 282 28.0
[

k=]

b

N

3 T
2 o

T 29ATE AZEd
T ZEAA FAE AFeon, & 67197 BT 2
A Foi7F A& =

T 2270 EA B3 2 8.7mg/dL, F71912 2.6mg/dL,
I3 B 2R 22.3pg/mLOE WA AAE W

ofN
1o
of\
o
l

T
2
ol

ek,
4.3 2
6041 olARAR HA okt 32, PRYGE Fak
skl Sk Ul 9l A RF gPdekoR 3y
A ARAE 9 FF7 AmA AAES A9 wgtor,
S5 F TEF WA 20T ARE WS 55 7=

2

Atk B4 FEE(G-PTH) S 69.6pg/mL (74 ; 9~
55pg/mL) & Rt F7hE o] QIiTh A, A=,
ZolA Aldsh Ank WA AR ARl =
2748 QIS sAINE 24A17F 2R AALIA 2 )
o] 396mg/day (°87 ; 70~180mg/day) 0.2 F7}¥ o
ATk

A 259 9 A5 95E#
1.5cm =A719] A59 F37}
mibi scan®lX= 713 95 -9l s9eie] 55 S7kset
2AAA S Boloh Ak A 9 F3bdd F

25 = AREWAE A

wx ool
¥O ol Hy X

|
i

ik

G 713 5ol oF
2911, 99mTe—sesta-
|
ely

=
=

2 1AZF 40%0] A2 T oA 5 A
SHFell A F3bdAl FoFol A%, sAEHE At §-3¢
A 2AQle] ERIHY S FEIAG e & HF
ZAEE e A A 3P AFoE dgESiTh

T A% I 24L 8.1mg/dL, 771912 2.9mg/dL, Z+

0] 22 1.03mmol/L, 18]1 F1AHA 2828 1 7pg/mL
Ak T 2AdANTE AZEEFTY e B AT Le
AA FoAS A&, & ANEA AT Z
ofa3itt.

% 14024 23 242 9.1mg/dL, 77191 3.2me/dL,
83 B FEES 123pg/mLoE Y A0 1

At

4 B
A RPPA V)5 FAFS B BAES A
she T8 AeFolm 1 A wIEsk Ak ket AokY
TP AAgelM Fa A B2 s T Y A
°Fg 1% W T A AR B AL Sud 93



o Slah NI P AN BANOR oF 9599 JIw
2 molv], A LAl B BAEANAE o]

o) FE oA Y S W R 715
A% o] Bl AF R Roln Y o5 Y
N9 A 9 WP 229 & WAFEARY &
W 5% FATEEE S WIS B A8l 3
S, B oS gao] Bewrle et ok Be =
%o Sltk. Wb, el el olF Ae] Salsli 4
& 2 Wae A7} Pk, 5 B ) Qe
el HFES ¥ S 9or BRed BT

>~
o, S'F;
)
=
%0

BN
2 {0
ﬂJIO 10
N
[
o
ol
2
o
2
ol
o
o
2

&3t HX] SR i
Fo ko) 99mTc—sestam1b1 scan®] €8] A+g5 1

o] T 253 A5 AeAte] sk we Jgwrt
27%=5H 95%7HA] vhekabAl Bl olu}“u 5

i=]
7

%!
o]r/}
l:
= 1=
Tk

b viokd 4 k9 e

'{l:‘% =
Slat AAhEAS] 2eohe SAE PAMIIE Akl O3] A
2 A5ole @

g Afole et o0, a¥A X
o ArEA L] 9o IYRE] Y&t
sestamibi scane ZS3lH U= é%‘ftﬂ EO}A 50%01]/\1
91%7H] ®as|al glony, thid i
7h ke Rog AdEA gkl

I3y, 2599 99mTce—sestamibi scanfdAFE S
AlEet Aol vl wEAYe d9E 1Y 4 Qle),
Arici 5128 3 714 7oA A A g wWwle] T Al
T st A8€ 73—‘%011# 100%4 TS Hol= A
o7 Ryl wabd 4 A AE 2S99} 99mTe—
sestamibi scan ¥ 74 ‘ﬂ“?j FollA FYeh WRlo]

&
1o
oy, M
—10
Ry
¢
2,
ot
f

A Al A Fe FEUS sk FAE ol f
hglom, B 5 TR /U 5 9 Rt
A% B FEYORE A 5 F

=4 (quick PTH ; PTH) £ o83 HA& H5 it
A AAle, YAA 22 AT 49 (video—assisted

parathyroidectomy), HAs F% F44 dAl¢ 5 3
7] F8 2 erlo] FE AR Qi
T T A 2R SPPHES AT H0E 5 F

i =
B At 3 AbgEle] £4 AFES 959714 ¥

by AFoIt A A8
24 9k e gl

sl e 9

30
=1
1>}L
L lo
Z
(o]
He 'S
rlo P
U
O
mE
oX,

2

o Jo
K3

1o o

e i[:o
©

o

i

o e

g
ml
~
ufu
23 io_% o ot
Fr

5
o
2,
o
2,
oW
1
]Ii

rorr K
4
W

2o

ox FO
¢

>

©
LAl
K

30

o

A

>

09

)

=

0,

e ong Sbomy Mo gl Mmoo
o
il
N

=

i\

p

i)

ry

rE

ol

R e é

& oX oy (o
oo e H
oL by & o~

_\; w32 ok ot df

¥
o
o
=2
i
e
oX,
o
_L
opN
)
offt
©
o
o>
—(11
S
iy
N
gz
rlr
o

(ectopic) WHS B4 0}—‘ Eﬂ Fesl 4o
< dE 45 g 7}*0}‘:}* A Soltk!” gy A
=t EEJZ;ZJ'o]jl’ A|7¥o] Z 31 H]Lo] o] &

o] AFo= Zl@ﬂﬂ glom A Z-e Au] o] Ecg
Akl AelH o] 713t
Bz o] uhgo] =tk o] gle) 0
AR S5 B A4 1997 Norman 590)

3t & auk] stellA AldE AL 98 &) 7hsEh,

rN

3 rr

FEgH] Slell= oln] FH|EY Qe e
AHe g - F8] Algo] Thsetal 71Ee Fawrle
T2 ¢47] wel vwA HaE, £ deE Tk =
of ZpAS Wgko1} Y H So] £ F s fEE0]
I Jasttel| tigk o]to] A7) L O‘E‘r 17}31 A=
AE FYJallof s AT oyt & Aol oju] ¥
20 Y7} sete Ao B st H]%’% S7HA7E &
ol Qlar, AL FolARt WAFso| mEE= 93] gt
g g8 wolA EAE & 9k =3 Inabnet 579
B9} o] 30%9] Af-olxe FaEtlolA Exse FR

= AFse ASE dth a8 e d A A7k
99mTc—sestamibi scans Al¥3l7] {d|X= =317
U ¥ k] s FoF FAd), ol st 2dele
74ds olggol W=, g el Al s 55
st o]y gk AIRE o] ddstA o] Folx|A] =rhd
& ATE S A4S WA He ddo] X4y »l‘ﬂr./'ég)
131‘4’ Aol ogt Ajg=2] A ol 59 ol fE
ol oA FdA HAlel Asfigt Ay, $45
%)



el o o] Bolah e A9
7) uhe] oleldt 3¢ Wiks FE RIPEA

‘?}01 Ea] _/'\_ %]\‘—4_.18720)
4 VS

°
™
%
o
9
i
2
>
I
re
2
]
2
>

8_8]_]—4_.21)

2 AT E YAk FEES ogste] At AXE
gpetstal 2240 s Haskehs v e gl 4y
Al Az ads A o]} o] A= HfolAL
ojxe] g H= MAMIARE o] ofdE 7ol
& Aele HAAE W fEss ol 8d i 4
Alss oM 7= 435S =Y 7+ oy 474
e}

H
=

B AZEE, ofdel e AR e E A ARE
WS- kAol HHAESE FA A AFelA HAks e HA
AF T dAles olgato] vlw Fhdakal kst
A Fas AeAos AFE 5 QUdeh wetA o]z|sh g
AzolA & Feile]l TS UkeE AeFs F e
oz /\(1;]7_]—‘_

References

1) Wang C. Surgical management of primary hyperparathyroidism.
Curr Probl Surg. 1985;22:4-50.

2) ReMine SG. Management of recurrent or persistent hyperpara-
thyroidism. Probl Gen Surg. 1985, 2:440-449.

3) Denham D, Norman J. Cost effectiveness of preoperative sestami-
bi scan for primary hyperparathyroidsm is dependent soley on
surgeon s choice of operative procedure. J Am Coll Surg. 1998;
186:293-304.

4) Yeng HC, Ng WT, Kong CK. Endoscopic thyroid and parathy-
roid surgery. Surg Endosc. 1997:11:1135.

5) Udelsman R, Donovan PI, Sokoll LJ. One hundred consecutive

minimally invasive parathyroid explorations: Ann Surg. 2000;

232:331-339.

6) Norman J, Chheda H. Minimally invasive parathyroidectomy fas-
cillitated by intraopertive nuclear mapping. Surgery. 1997;122:
998-1004.

7) Norman J, Denham D. Minimally invasive radioguided parathy-
roidectomy in the reoperative neck. Surgery. 1998,124:1088-1092.

8) Inabnet WB, Dakin GF, Haber RS, Rubino F, Diamond EJ, Gagner
M. Targeted parathyroidectomy in the era of intraoperative pa-
rathormone monitoring. World J Surg. 2002:26:921-925.

9) Purcell GP, Derbas FM, Jeffrey RB, Lane Mi, Desser T, Mc-
Dougall IR, et al. Parathyroid localization with high-resolution
ultrasound and technetium Tc-99m sestamibi. Arch Surg. 1999;
134:824-830.

10) Gagner M. Endoscopic parathyroidectomy. Br J Surg. 1996;83:
875.

11) Micolli P, Berti P, Materazzi G, Donatini G. Minimally invasive
video assisted parathyroidectomy. Eur J Surg Oncol. 2003;29:
188-190.

12) Miura D, Wada N, Arici C, Morita E, Duh QY, Clark OH. Does
intraoperative quick parathyroid hormone assay improve the re-
sults of parathyroidectomy? World J Surg. 2002;26:926-930.

13) Feo ML, Colagrande S, Biagini C, Tonarelli A, Bisi G, Vaggelli L,
et al. Parathyroid glands: Combination of Tc-99m MIBi scintig-
raphy and ultrasonography for demonstration of parathyroid
glands and nodules. Radiology. 2000;214:393-402.

14) Clark OH, Duh QY, Siperstein AE, Wilkes W. Diagnosis and man-
agement of asymptomatic hyperparathyroidism: Safety, efficacy,
and deficiencies in our knowledge. J Bone Miner Res. 1991;6:
S135-S142.

15) Mundschenk J, Lose S, Lorenz K, Dralle H, Lehnert H. Diag-
nostic strategies and surgical procedures in persistent or recur-
rent primary hyperparathyroidism. Exp Clin Endocrinol Diabetes.
1999:107:331-336.

16) Norman JG, Jaffrary CE, Chedda H. The false-positive parathy-
roid scan: A real or perceived problem and a case for radioguid-
ed parathyroidectomy. Ann Surg. 2000;231:31-37.

17) Agarwal G, Barraclough BH, Reeve TS, Delbridge LW. Min-
imally invasive parathyroidectomy using the ‘focused’ lateral
approach. II. Surgical technique. ANZ J Surg. 2002;72:147-151.

18) Henry JF, Raffaelli M, Jacobone M, Volot F. Video-assisted pa-
rathyroidectomy via the lateral approach vs conventional surgery
in treatment of sporadic primary hyperparathyroidism. Surg En-
dosc. 2001,10:1116-1119.

19) Chung WY, Chang HS, Lee JD, Park CS. Minimally invasive ra-
dio-guided parathyroid surgery. Korean J Head Neck Oncol.
1999;15:194-199.

20) Inabnet WB. The use of radioguided parathyroidectomy in per-
sistent or recurrent hyperparathyroidism. Ann Surg. 2001;233:
453.

21) Yun JS, Lee YS, Jung JJ, Nam KH, Chung WY, Park CS. Central
neck recurrence patterns and morbidity following reoperation for
recurrent papillary thyroid carcinoma. J Korean Surgical Society.
2008;74:42-47.

- 142 -



