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Primary Hyperparathyroidism: A 26-year Experi-
ence at Seoul National University Hospital

Wooil Kwon, M.D., Myung Cheol Jang, M.D.", Dong
Young Noh, M.D., Yeo Kyu Youn, M.D. and Seung
Keun Oh, M.D.

Purpose: As the incidence of primary hyperparathyroidism
is on the increase, a 26-year experience of primary hyper-
parathyroidism is described along with a review of the
literature.

Methods: A total of 113 patients underwent surgery at
Seoul National University Hospital from 1981 to 2006. Age,
sex, presenting symptoms, biochemical analyses, image-
findings, operative findings, histopathology, and information
on follow-ups were retrospectively investigated. Further-
more, patients were divided into two period groups and
comparative analysis was performed.

Results: Among the 113 patients, 41 patients (36.3%) were
male and 72 patients (73.7%) were female. The mean age
of the patients was 51 years. Thirty-two patients (28.3%)
were incidentally discovered and among the symptomatic
patients, the presence of a urinary stone was the most fre-
quent presentation. The average serum calcium level and
PTH level were 12.4 mg/dl and 452.36 pg/ml, respectively.
The calcium level of all patients was normalized the day
after surgery, and the PTH level of all patients was reduced
remarkably after surgery. Preoperative imaging studies in-
cluded ultrasonography, computer tomography (CT), and
scans such as a ""Tc-sestamibi scan and a “'TI-*Tc sub-
traction scan. The sensitivities of CT, the *"Tc-sestamibi
scan and “'TI-*Tc subtraction scan were 80.2%, 68.8%
and 75.4%, respectively. Unilateral neck exploration was
performed in 97 cases (85.8%), and bilateral neck explora-
tion was carried out in the remaining 16 cases (14.2%).
Histopathology revealed 102 cases (90.3%) of adenoma, 3
cases (2.7%) of hyperplasia, 7 cases (6.2%) of carcinoma,
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and one case that was indeterminate between adenoma
and hyperplasia. Fifty-six patients (49.6%) developed tran-
sient hypocalcemia, and onepatient required a second sur-
gery due to postoperative bleeding. There was one case
of a recurrent carcinoma during a mean follow-up period
of 18.7 months.

Conclusion: Primary hyperparathyroidism is on the increase
and is a surgically curative disease. Understanding the na-
ture of the disease is necessary for detection and
management. (Korean J Endocrine Surg 2007;7:147-154)

Primary hyperparathyroidism, Parathyroidecto-
my, Neck exploration
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B4 3 2 F(parathyroid hormone, PTH)
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A AR A5 BolAa ok A £ “"4 715
S T8 X gute] Yk ox] wholglar <A
735 ©- <% (bilateral neck explora-
o2 A=z Q. 2 e
= —-7;-4' 7{% E] thZ o (computed tomography, CT), B
99mTc-sestamibi scan 52| 34| w3l =% = PTH
27 " (intra-operative PTH assay, IOPTH)Z} 7in} ghA1 52
0]8_6‘]— H7L/<l-/<4 E/l—x_}]m LO:_ oqa-] 7};(] —]’L/‘jq, &k /‘ ol‘:‘
HH So| Jubs]o] SalE 3= HE %““g(umlateral neck
exploration, UNE) 3 # 4 F <& H-2H4-41 A A<= (minimally
=

invasive parathyroidectomy, MIP)= X5 o & QIAHty Q)

HE] 20064 129744 A3t 4
13011% AR 0431 FHE 32S Esto] YA

A AT HA Al tsto] gopilazt g}

HF =}
S =

1981 19 19 3E 2006 129 31L7HA] Agohehs

9 ubA BAALY Y= Rz o g B ARES

AW 11359 BAE ol elglh 2 gAe] o7

o o

5o Bkl AH, o, 9454, A A4 A, 44
74, "F% *ﬁ, Wl AL g 3 34 Wl gt
AEE FgHor =AY 113% 9 35 F+ 7 7+
Eap=! EL7] SAEA 817 Yot 1981 ] 19991 2

t}.(3,4) 60l(ATHEF 20000 €] 20073714 ¢ 534 BHE T+ T+
AukAl B 75 - REe] Z7) A9 Ak gl © 2 o] Student t-test®} chi-square testE o]-g-3}o] B
2ol golA Be Az Aol ARHL Yrloll Agul  EAY RE 29| FFe AFLEE ART Frek)
o EA ‘:"“01]‘1 P-value 0.05 V|7l 95 9v] gle
A3z At
Table 1. Age distribution of patients
e o}
No. of cases Percentage (%)
o|315t Ol OIAF =Ab
20> 4 35 1 oISt Y A A
< =
O - e AA) 13739 4 dA7F 419 G63%)0190 e oA
B ’ L 7o |23 =1 3
40< <50 17 15.0 = 2%(713.7%) 22 = 1: 17622 o{7lollA T &
50< <60 28 24.8 LAk ATolA = B 187 o7k 427 o2 wdhu] 1
60< <70 30 26.5 230|921} BYoll A = @A) 237 o4z} 30 o2 1 1 1.309]
70< 7 6.2 Hu) S Bk AA) kA5 AF A#HS 51415416~
Table 2. Presenting symptoms of patients
A* B' Total
Symptoms
n % n % n %
Asymptomatic 11 18.3 21 39.6 32 283
Urinary stone 10 16.7 19 35.8 29 25.7
Bone pain or fracture 20 333 5 9.4 25 22.1
Fatigue 7 11.7 1 1.9 8 7.1
Anorexia, nausea, vomiting 4 6.7 4 35
Tingling sensation 1 1.7 2 3.8 3 2.7
Osteoporosis 3 5.7 3 2.7
Neck mass 2 33 1 1.9 3 2.7
Recurrent pancreatitis 2 33 2 1.8
Dizziness 1 1.7 1 1.8
Headache 1 1.7 1 0.9
Altered mentality 1 1.7 1 0.9
Anxiety 1 1.9 1 0.9
Total 60 100.0 53 100.0 113 100.0

*Patients who received parathyroidectomy for primary hyperparathyroidism between 1981 and 1999, TPatients who received parathyroidectomy

for primary hyperparathyroidism between 2000 and 2007, Tp=0.010.



HRY Q| :

o

ol
T=

HEA
=20

S8 J| & SHRANAMCl 264 &

0o
Ol

t MEDHst

or

764N o™ ATS 48+154](16 ~ 684 3L B2 54+154]
(23~76ANE BrollA i Aol foslAl =okehp-
0.037). AAA 2 10th7} 4¢l(3.5%), 20007} 1241(10.6%),
30tH7) 15901(13.3%), 40tH7F 17901(15.0%), S0tH7}F 28]
(24.8%), 60tH7} 30941(26.5%), 7007} 7911(6.2%)E 50tH o] 4
o] ZAe] Ant o] 3 XAs}3ch(Table 1).

Wl ZA ol 2w 4 Jlo] AR Folu} b o]
ez ¥y AN = Ooﬁ HEAE A9} 06|, Q2 A AA
o] 29dll, FHAA 55 250, HAl 7t 8o, A 877

LA FET} 4], E‘rJ—’_‘ 3ell, 72k o] 3|, B H Tk
3ll, APEA A1 200 YAl 2 9] oA, FE, oA

=z Holzto] 1|4 9 thTable 2). AT-ol A= iaﬂrﬁ A
Z*Po] 3BRE M WA FoAoE s wAgE A
= 110](18.3%)2] Aol His}o] B?-OML
Folu g o= ¥ HAA F
2160(39.6%) 2 74 wgkon] B—TLOH/H
7357t frelshAl BkehP=0.011).
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Zr2] 715X+ 8.8 mg/dlol|A] 10.5 mg/dle] 2L PTHE] 7]
2] 10 pg/miol| Al 65 pg/mie]tt. HAloll A9 & A H
%*é % FAE 124213 mg/dig L AT Jéﬁ& 12.6

5 mg/dlel™ BT HTF A Z4 FXE 12110
dlo]szil:}. AA 32 T AT 3k F 1182 AlLl’E 102
ololl 4] & A &A PTH A& F43ct 10289 &
28] € A HF PTH 2= 452.362475.79 pg/mlA L A

4 r{N

2 2
Q.

260.13£409.46 pg/mIJTt. T%
A IA PTH X & 25 AT
okth(P=0.046, P<0.001).

TEF 194 A3 94 7“}
o] g}Alol|A] 8.3+1.0 mg/dlE &
5450l A 7.8+1.5 mg/dlZ BT 53wb] 8.70.7 mg/dlil:} t}
4 P <0.001). £ & 597 3/HY Aol 497 9]
Aol A EA PTH X5 SA3I L o] 59 HT A&
31.86+31.15 pg/ml (5~ 141 pgml)o] ZE 3A}el|A 7+
45| 9 tH(Table 3).
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= *'TITe subtraction scan] 5“9]5),' AANE AP o
7790|0114 CT, 61ellell A H8 28315 A3etgie}. o)t
AN, CT, 28l AR 259} ‘ﬂ%}“% 77k 80.2%,
68.8%, L]l 75.4% %2 |3t A Wit ws} 7hg =9k
o}

AT A = 487 9] Alol|A] &)
of| 9] CTS} 4001]9] K- Z=53H5 A
$AH983%)NA AeH o g HAas s
A EE 83.3%, 70.7%, 70.0% %At}

BFL <% A RE 31Alo| A P™Tc-sestamibi scan =
20IT1-*Tc subtraction scan®] #2]3HA AAEZ APl o 45
9| 3hAEolA = CT 73-‘?‘ 2535 F7tE Alds

T;]_ 24:&,] g].x]..__ CT‘:"l' 3 Al 31 guﬂP— 71H ;2_0_‘\4

O A o ‘0T +Twm

32
L

2 HFE 660.27+458.01 pg/mlo]glom B uk Algglom 1292 CTS 73 E— 253 7 AlResl
u} 510(96.2%)01 A AeH o2 Was geld 4= gl
""Tc-sestamibi scan@} 7 - 283l A B 47} golw]x] o
Table 3. Biochemical markers g 1d)= 7HM1-/H 9] Hiirthle cell A& ] Zulz]o] 9lo] &
Total A B P value %— A AAlES AlBshHA F/“H Alggstea 2H
2 AN R S s e, W) B
Preop calcium 24413 26415 21410 0.046  oom N
(mg/dl) 124+13  12.6+L 12.1+1 04 FA & & o} & [d]:= P"Tc-sestamibi scan®t A]FPTd
Preop PTH 45236+ 66027+  260.13% <0.001 IR scanoll A 7HdA Q] A wFol] BbakAe] #ay]
(pg/ml) 47579 45801 409.46 2] okory BPALS A|E3l AT} SAFHGL O3l H o] Ht
Postop calcium 8310 78:15  87:07 <0.00l A4 Aol HEdslon Aoz AAsAE. o)t
(mg/dl) AAE 2] 20l 99, . A %mT,
Postop PTH . }= 74041 “'TI-"Tc subtraction scan, 45¢]ol] 4] c-
(pg/ml) 318623115 sestamibi scans o 1ol e E o} AsPsigie). '
Table 4. Sensitivities of localization modalities
A B Total
Localization
n Sensitivity(%) n Sensitivity(%) n Sensitivity(%)
Scan 48 83.3 53 77.4 101 80.2
CT 41 70.7 36 66.7 77 68.8
Ultrasonography 40 70.0 21 85.7 61 75.4
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*Tc subtraction scan@} *"Tc-sestamibi scan®] WL 7H2f
75.0%9F 76.1%R.3 M EA scan HAAHESY F WIS

77.4% k. A B Wdle] AW A= 7%
7b 50% % Fastivk. CTRAAS Al33E 360l 5 240
(G67%014 BLF HelE 4 Yglev], 3 283z 21
ol Z 18¢1](85.7%)0l A ¥4 2Qlo] 7}58}9lth(Table 4).
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Table 5. Summary of operations

Operations No. of patients Percentage (%)
UNE 97 85.8
Single parathyroidectomy 92 81.4
Endoscopic single parathyroidectomy 1 0.9
Ipsilateral parathyroidectomy 4 35
BNE 16 14.2
Single parathyroidectomy 10 8.8
Subtotal parathyroidectomy 6 53
Total 113 100

UNE = unilateral neck exploration; BNE = bilateral neck exploration.

gom ATS 23+14 cm (0.6~9 cm)o|YPIL BTANAE
1.9+0.9 cm (0.4~4.9 cm)Z B4 2] H i =77} ATE
o} FosHAl A keh(P=0.035).

el g AA Ad 1136 T AEo] 10294(90.3%) = 7F
A ok}, BZ2o] 3d|(2.7%) LBl FHHA hEol 7
of|(6.2%) A= Ak AFJNA -S4 AA] = A b
7357} 14l A ck(Table 6).
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Table 6. Histopathologic diagnosis

A B Total
n % n % n %
Adenoma 56 93.3 46 86.8 102 90.3
Hyperplasia 0 0.0 3 57 3 2.7
Carcinoma 4 6.7 3 5.7 7 6.2
Indeterminate 1 1.9 1 0.9
Total 60  100.0 53 100.0 113 100.0




AP 9 Aty SIANM JIs SNIS: MSSHIEANMCI 261 28! 151

MES TS Sold Zolv] Sl $als] WAsE 9E

A gold Ao 47t =Y AT BEE vlad 3%

W) 5% A WY 455 2 PTH $47h BTol drki

1925 Felix Mandie] 413 Eo] gl $el 4 we) A%, R4S ZA7h Sl AL A A4 QuA B

S e PAGAS AAGOEA FHel TAUK) A FAZF AW 5L 5 27 el €%

olZo] WA BAAA GAF R FEH NBE 9 oz 449

A glek 1970 ol AHERAO) GG Y A HAel  WBA DR A5 FAF A AERE 8F

W) 2ol ol wel Agkel WAo] Tolthm 9w HA  AHEFEY FhSk UF PTH $X¢) FA, nUFUFS

o ABAHA 9.2 AN AN BAR] A% Fgo] Yot b Akt ety Ael A% £F B

WAE ) Aol AWHE ATE B3 vk T GHES A, 9 J2EE, 9 AdolLv) A4l ul, 84 alka-

obe) A vl glork vlFeld A AFEY 2] line phosphatase, Ak O AFFE 5L AWT 5 Qou}

A SHES ok 02904 05%2 FeiA god, ohd  QEe] WRE 94 A4 PTH SXE AY o2
1000003 8] AR B4 e Aow 24T 9 AAE 84S ol HLHArh03)

h(16) o Sl A AgULTAAANA 10819 19 WA $4 A HE Bl N9 W ERE 4 29

!

I 7 T
wf 2007 A4
M AAlES A%

FE] 19994 129747 ¢ A4
Aol] gt k4 zA4e} n] L3
A 75 dRFoE 6009
Aol v]3l 20001 1¥95E 61 5341¢] AAlES Al
slo] Azke] WAo] EAUFE

o % gleh.
3] o
DA A A AT
=]

g

o
to Y

H
T

s

LA

)]

o

—Hz
ol
o

o

offt

c

4
X0

A W o2} 5009 F 17,
ae]a W2} 2,000 T 195 ellA] whAsle] of Zpol| Al 3l ~4
m7heE Eslar 40tholl A 60t Aboof] 74k Zkdtrhar oF
2] rh(8-10) ¥ ZAlA 50tHel ool A 7} kot
71E BaEd dxsh, 7)€ Hagde vhEA o2t
WAL E e 176w ol ETpelo] of Aok Wbt XAl sk
H] o] =k} 53] 20001 Hell= din]z 1250091
Z0] 20001 o] Fofl= 1.3ulol] E-I}slo] A HILE A
AFAaL o] gk FAloll gk Hoh B3t 7S 8l o
2 EAgo® 7 A7t e Flolrh

A A 7)s X1 sl
4, Q=24 AA, A, A, AA T4
D oAt F4Ee] Yehr] A 27) gHAE 49 ¢
715

o
s, ol# e Aol J 23, 5%, n¥st
=%, A7 st 9 B3t 59 vl 5ol el
So] Vehdt)(2) 2@ mE =4 B
(asymptomatic hyperparathyroidism)o|2}= &
Hebe obddH F3H44 716 3315 (subelinical hyper-
parathyroidism)o| 2H= E8o] ] 23te % A} )
ol F4o] wdd Ax g A3s 7] A AEE H57)
solu Fo4o R Sols] wAsEE A5
A% B8 vhrh 9k 3) Aguetay
HE] 1999Wd7h7) 20 7] =4 B
18% (11/60)°] A% Zlell wbsl 22 7'd
H ZA$E 39.6% (21/53)F XA sk H]
Hoee & 7 Ak dA AR
H 7L X

v

-

5ol

¢} %1% (asymptomatic hyperparathyroi-

a2
e

Solytol wel gom Ay

3}, CT, 'T1-°Tc subtraction scanZ} *™Tc-sestamibi scan®] A}
£33 9lar, o] F AN 2399} " Te-sestamibi scano| 7}
2 T3 AL EF AAHLE <HA k415

AT e

ngEE

0 71% A 95% % H %] o]
ol 90% BEE 4HA 3Urh(16-19) Ruda 5(15)
At of g £31 9] wlepE Aol A Tl EhA A
&t P"Tc-sestamibi scan®] T A E = 88.44% % o)
thib A A4 Aol A= AAbEell whet Aol= e
44.46% = Tro}a] thita] Btk Azbol| A PMTe-sestamibi
scan®] -84 WolAck A 25949 W EE At
of whet AX7E A 44%0lA 87%% K= o] Slrt.(l6)
#MTe sestamibi scan¥F WX IA| 2 AR 2 o5)% vy Hat
P AollA = 7855%2] RIS Hld) vhell, vhiA
FA AL A = 34.86% 2 Yol o] & A 9et(15)
AR AZEo) thete] P Te-sestamibi scan7} 735
95 Welste] AAS 73 A B Ert 95% = 7}
| 4&#HA 9lem (20,21) ™ Tc-sestamibi scan ol 73
o5 37 7 scanA] AR A 9E2 14%2] 7t
Hlti=le] Qe FdA S HAd o drk22) 29
9T sestamibi scan@t AH SIS 3| A eYslo]
Aspap el Aol Az Ag HEAA A
AldsteE Wl U5 freld Zlolth
A B34 7 RE] A8 4 A
<l F7bska Ade T A Zis
T FAZF Aol A 9] %] 5ol tete] = t}. 20021
NIHol| 4] 702 g+ “Workshop on asymptomatic primary hyper-
parathyroidism”ol| 4] =X wlof] oJsp] T dH 24
o] A4 HAKCt 1 mgdl o) =2 A5, 447 &5 7
= "lAde] 400 mg o] %l 7A-F, 30% olske] Zdoteld A
&g, A4 4 TAS7E 25 vl A, e 504 v
) _Or =4 H
4

c-sestamibi scan?]

E
=1
.
og
3]
Ul

o
dlo @S mY X
w
£ 2

i
5

B W
dlo o

(o]

—

(tf

o

Wy do (oo dzood Be (O 4z

A=

e o X ¢
i

£k

<

H Z

o

2
T
A

z [
z

t}.
7

]

L)

it

—z

2 b

-

°|

%

A3 et ol A A B A
N5 GAF 27 ABAANH FAel ohe A

o
TPl YA eheh P AAEE AR



152 DHSHHSHIQIMESIX] : I 73 R3S 2007

T ARBARAA T4 THo] Hol Hi AIL,(12)
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Aol 24 A3 o &4 Ak v
S EulA SHHS sty olels DA %
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AEAQ EEEAS G A% Pl 2el 2
SA BAA A5 GAZE el B BahA A
Folehe A7 GaRAHel e S5 2 W 91X 9
A 4BE 2L, e FEF B E2E A
ok LS ol 88 Sk £ F3} wlEol Aol
Wl 83 A% Balg Ha A% B4 AAE 5
S5l 7 L 9ok a7le] RS ShelshAl o
oA X E A= Bt Wl 9% &lo] H e
3 o]= £% A P™Tcsestamibi scano|L} A H 2258 =
o) 7H5ehol, ool 4% A MIBIE FAHE F 513 4
M A 7 Boz M SAEE FAste] 743}
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E. -
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A7l BHE e ol & WAbs = A AAlE
(minimally invasive radio-guided parathyroidectomy, MIRP)Z}
a3k s TR A AAE] ATES 95%
~100%2kaL HauEgom, o]aA Figdd AE3 A
= Al f&strhe Aol vh(25,26)

FE T IdEE B A F BRE A ©
AR kaw A AA oARE Febsty] 8 T F
B4 S22 AAE AR 3t 7 5 B3
A S22 AAE 7€ T T34 ZA A PTH A&
st B34 24 F PTH X8 AARE 3 o] 4]
E5 vlaste] FE] At A9 we] B bl
AAERTS & T A= WHolth o] HAL Yt} &
o|=E 47t 96%9} 100%0]H, F& F T T2 7
AS AL ALEL 89%~100%2 B Elo] glo] A<k
234 AAES] 47149 Bz2H Frtolt27) Evt

1) PTH 34 < 3l dAs AF ok sl Aol sl
7} 73 Ho] AdA gvbe A 2) Hed e A
EF3HE 71F X7 gleke A, 2l 3) 954wl
Q3 k& AR FAE] vETt Erhe By
FE T A S22 A Aoz AAE
a o7} thitA] Fib A AgellA & F
E A AT 45%~70%% FHAgt
ioh.(15) 2B BE LHolAA FE F F
AR F848S ST A E
2E A4 SAHT AL T
Q% Zlo|t}.
)9] wlERE Aol o3l K & Whol ubg
d fr= #3484 AAEMIRP), 85 A H
SIS (UNE), 45 75 < BNE)°] 242t 96.66% (56.2% ~
100%), 95.25% (53% ~100%), 97.69% (65.0% ~100%)%.
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