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Thyroidectomy Using Ultrasonically Activated
Shears; Prospective Randomized Study

Wan Wook Kim, M.D., Sung Mo Hu, M.D., Sung Hoon
Kim, M.D., Se-Kyung Lee, M.D., Hye In Lim, M.D., Jae
Hyuck Choi, M.D., Sangmin Kim, Ph.D., Jeong Eon Lee,
M.D., Jung-Han Kim, M.D., Jee Soo Kim, M.D., Seok
Jin Nam, M.D., Jung-Hyun Yang, M.D. and Jun-Ho
Choe, M.D.

Purpose: Adequate hemostasis in thyroidectomy is impor-
tant to reduce postoperative complications including bleed-
ing and hematoma. The object of this study was to evaluate
the utility of thyroidectomy using ultrasonically activated
shears.

Methods: This was a prospective randomized controlled
study. It was conducted on 95 patients who underwent total
thyroidectomy between January and March 2009. Patients
were divided into two groups according to operation method
used: group A (n=49) underwent total thyroidectomy using
ultrasonically activated shears, group B (n=46) involved the
conventional clamp and tie maneuver. Comparisons in-
cluded operation time, drain amount, hospitalization, post-
operative complications and off-thyroglobulin.

Results: The two groups had no significant differences re-
garding drain amount, hospitalization, postoperative compli-
cations and off-thyroglobulin. Operation time was statisti-
cally shorter in group A than group B (96.6£22.7 min vs
114.6+24.3 min) (P=.00).

Conclusion: Thyroidectomy using ultrasonically activated
shears reduces operation time significantly, and enables a
complete and safe operation without postoperative com-
plications. We recommend the use of ultrasonically acti-
vated shears in thyroidectomy. (Korean J Endocrine Surg
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tlaly = A e 3
1}01]71] J4°41} 5-4*13 o ME}_ Fe 2o Ao 2
< eoll o]af ‘]°“5]94 ow T
X‘H HZq = &8t E Wl vt
of FE& Al OP}iﬂ AT A4 & (superior thy-
roidal artery)—% F3ksl Py B o g sl 2o

l'

o

H
W 5 RE 9B A2 A% WL A4S g
ultrasomcally activated shears7H& o] &3 <& W9ty B
Fo 7120 AEA S By BRe R Ak o
W (clamp and tie maneuvers)> 2 &5 ¥Hgtt}. Ultrasoni-

cally activated shearse A& A] FH 9] FxF9]

sl7] Sl 24 k3| FFAH o 2 FE

S ZHE 1 mm o]4e] ArlE Fi A3
F032 S0z 54 4 244 289

H% 9 AAE, T S
nic renal failure), L E2ZAA 7|98 7144 B4 <

A, A5 A AR AAH, 4 A 79 ool ofx

o7, gALBA wx A A B8, WAQA
E S G4 S L DA £ A7l A

AAEE F4LEAY
ZaEE Z A o] HA|x]0] "F%‘ﬂﬂ']ﬂ' goljxlo] wiF =
$] ARAZA ZH < (modified radical neck node dissection)

= A3 g4 A A< (selective neck node dissection)&
APl AY, 2Hd4 kel w5 (strap muscle)e A3k
FE dFollA AlLjeleict. Sk AEHZA FH S (cen-
tral neck node dissection) ©15§-of] g#glo] 7444 A A A%
A eYsk g2 945 o2 S AT 497, B

T'—'_‘

2 46v30lgleh. 7t Bl dielAl A, vol, 22 wel e

Agk, Fode] 2], A R 52 24T A W
L A7 E e AL £ %"é, e

55217 vl (recurrent laryngeal nerve palsy), AZFdE

0|

o gH= o} FE F thyroglobuhn %] (postoperative
off-Tg) 5 ZAc $% A7+ 7‘“47} AN A7k
BE] Y & B A s F S A
A2 A 9(body mass index, BMI)E EA ”‘]—031 x 73 x5

(cumulatlve) 2 ZA85 . ALLTE T F 54
A 35 & HAR Fol AZTE EHA7HA 9] AZte R
Sx09l, 4 Baesh U wgol & 9 ¢ A, 5
3] 7]% ¥9(aspiration)©] & Wl FF7 HAH(laryngo-
scope)E Alegste] A why] of 15 sl AZwd
Z20 £A8 S Z4bo| 9] ojHel AX AT (total
calcium), ©|-23}Z<¢(ionized calcium) <X, X| &7} 3
ABERE o, AT BEA BEA A ) 26 FA
o5& 2T ABFUF AEE AEE, B
A%, 7, FEEGRE £ el A%, 9 ol T
7+, Chvostek’s sign %A4), L83l FZ(Trousseau’s sign %
4], tetany, carpopedal spasm)2Z FE3}¢ich X871 Qe
$ ABFUZE ABFUZ 240] doRA 55 F A
Yk AA A AZEF <80 mgdlo]a o] 23} L <1.0
mmol/LY] 73-¢-2 Bedict. AZAEEF T4l sl
738 ol YolE Az =80 mydl L o] 23} T
>1.0 mmol/LY) 7% 7 ZwA 58 glo] sk, A
271 D3t AZ5E = Aol calcium carbonate (500 mg 2T
3¥/3}HF), calcitriol (0.25 #g 1C 2¥ 3L FH)S B85 3}
ek T35 AZwdS S8l AU AT ZwA —‘5‘1‘
N& S| AG Aol Zga AW ll FASLES 3
o TE ¥ 29 A FoE ol AREES Z‘“’l A
U S8 sley AZE <70 mydl ExE o] 23
<0.9 mmol/L8! 7§+ El9& Hisln vhE g ol
3L wielie] 30 ce/day oletE E9 5 wfl wiHI-E A7
HsteS slick A AAAES A4 (complete-
ness)= F7Fst7] $#l % % thyroglobulin =] (off-Tg) &
Zxe}ele). BARAL SPSS 1708 ol Loho] WY M
of] tl#ll A= chi-square test B Fisher exact test, 914733 ¥
Foll 8l A= independent t-test B== Mann-Whitney test®
HFsket Pgkol 0.05 ofslE AT g 2ov] 3= A
o7 FAsdeh

Mﬂmiwm
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AA 9578 9] A= B A -7 (papillary thyroid
carcinoma) 22 M AA A &S ES’,}:.‘_’_Uﬂ o] % ultra-
sonically activated shears& ©] 83t -8 HH2 AT 494
71E8 AEA 7€ W 3 A 3= Wd(clamp
and tie maneuvers) 2.2 &S W2 BES 469
ﬂﬂ%ﬂwﬂ%4mmm~W%M#ﬁ%wﬂﬁ%%
™ (36.8%), 454 o] 42 607 (63.2%), ‘/]’X]‘ 16(16.8%),
24 799 (83.2%)01 ek S+ T Apololl A, vol, 7], FA,
A= AwBMI), FE9], FrHE3E, U}‘da“é, %o 27,
AAE dZA N, Hold J=ZA Mg 2 AAE F
gL FollA ou] Qle Aol A TH(Table 1).

g3 & wj RS AT 94.0+40.2 ml, BT 92.3+29.4 ml
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Table 1. Clinicopathologic characteristics of each group

A group B group
P-val
(n=49) (n=46) vae
Age (year) 48.8+1.5 47.1+1.7 0.43

Gender M : F) 7:42 9:37 0.49

Weight (kg) 60.2+10.0  61.3£8.7 0.59
Height (cm) 160.0+6.9 160.0+6.4 0.95
BMI (body mass index) 23.4%29 23.9£3.0 0.39
Surgeons 0.81

A 32 (65.3%) 29 (63.0%)

B 17 (34.7%) 17 (37.0%)

Tumor size (cm) 1.1£0.6 1.0£0.7 0.68
Co-disease 0.65

Nodular hyperplasia 17 34.7%) 17 (37.0%)

Thyroiditis 8 (16.3%) 9 (19.6%)

Both 3 (6.1%) 1 22%)
Multiplicity 14 (28.6%) 19 (41.3%) 0.20
Number of dissected 7.614.7 8.9+6.8 0.65

lymph node
Number of metastatic 1.4+2.6 1.3+1.9 0.72
lymph node
Number of dissected 0.4%0.5 0.4+0.6 0.76

parathyroid glands

A3, A7) 7+ AT 7324280417}, BT 63.5421.44] 7 o]
Ak AAF AGFBMDE HA3E F e oFskat 29717
T 7l Qv 9l Aol = §ldchP=74, P=.08). F+ 7+
o] % A|7H& vl g5 v ultrasonically activated shears=-
o] 83t FES W AT AE5HQ o E FE
BTH Tl T 290w (96,622,758 vs 114.6124.35) o= &
Aoz ou| 9= xo]E K ch(P=.00) (Table 2). -+
Tl 5 A7F ol ¢F 18R 0 7 o] & A7k oF
16~19%0ll F== Fx]o]r}

TE F YHIFOEE T AR AFoE A
A8E 3 A5 AT 1412%) YR, T BEREZ
A gHE T AulY fu|F(ow-output chylous fistula,
<500 myd)E ATE o] AALA ] ¥ F& T 6UA
ko] Fof AA & B3t A7 AToNA 1912%) A
ek FE FREFFAAE E42 dYed FE F s
T glar oFe] AEAE7) o] FFHeE A A4
FAIA Q] bS] FFAIA v 7L AR A 97F Aol A 2
oAl(4%) AATH(Table 2). o] 26]lollA] B5F A ELele &4
HArk F 7 BFollA FE F FHE Qste] 7o He
& AU FE F EFolu dF 59 IS stk

TE T ALFET T8 At T4 st AT
ol A 2501(51.0%)°14] AR AE 2161(42.9%), FSE 49
82%)°NA e, BEE 174(37.0%)o14 JA2 A%
1491(30.4%), TS 341(6.5%)NA A FF2 A7
5 4 7 7 EFollA gldcke=38). X857t He
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Table 2. Comparison of drain, administration, operative time,
off-Tg, and complications

A group B group

(n=49) (h=de) T VAe
Total drain amount (ml) 94.1+40.6  92.4+294  0.99
Hospitalization (hour) 73.2+28.1 63.6+21.4  0.08
Operation time (hour) 96.6+22.7 114.6+24.3 0.00
Off-Tg* (ng/ml) 0.95+1.1 1.79£3.2 0.83
Postop. complications
Wound infection 1 2%) 0 (0%) 1.00
Chylous fistula 1 Q%) 0 (0%) 1.00
Transient RLN " injury 2 (4%) 0 (0%) 0.49

*Tg = thyroglobulin; TRLN = recurrent laryngeal nerve.

Table 3. Comparison of postoperative hypocalcemia and treatment

A group B group
1=49)  (uedg) Dvalwe

Hypocalcemic symptom 25 (51.0%) 17 (37.0%) 0.17

Mild 21 (429%) 14 (30.4%)
Moderate 4 82%) 3 (65%) 038
Severe 0 (0%) 0 (0%)

Hypocalcemia requiring treatment 17 (34.7%) 11 (23.9%) 0.25
Oral calcium supplement 29 (592%) 21 (45.7%) 0.19
Calcium gluconate 17 (34.7%) 8 (17.4%) 0.06
intravenous injection

1 14 (28.6%) 8 (17.4%)
2 1 20% 0©0% 017
3 2 4.1%) 0 (0%)

PN

I AGEEEES AT 179(34.7%), BT 1141(23.9%)N A <)
AT HTE BTol|A 27 AAA R 7 el 9v] Qe
Zhol = gl Th(P=25). AZAFLToE ZwAE S&3
75 AT-OlA 29¢0(59.2%), BTl A 2101(45.7%)0l1 A )
RaP=.19) B N ZA FUE & F5e ATA 17
o|(34.7%), Bi-oll A 84l(17.4%)oll A AP A BiollAl
APA R FAAQ oul= R chP=.06). ZFA Z
W FY3lTe e 13 ov AZEdF S80] A%
=] 23] F4)5 3t A7) 1], 3 S FY3 7357} 26017k
BF ATOlA A3 FAIRMEQ Aol gldlthP=.17)
(Table 3). -0 AZFETL TF F 12 ool 3] 5
Holom A ALEEFI TEE A AR A5
 F T EFA gl

AAAAAES] -4 (completeness) e UYEME FF
- thyroglobulin (postoperative off-Tg)< Av< 0.95%1.1
ng/ml, BT 1.79£3.2 ng/mlZ WgEaL 7+ 77kl on] 9l
AZpol= gl rhP=.83).
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AR ko] thol wrekal gl A% Foll shhz 3
AR e A TS F 9k BUFE ) AdAE A
Moz Wk, A3 e FxE| oiek Sl el
ARG Aol 275 glek. 2o Qs o A7HA A
49 P

T& 3 ZA#sl= W (clamp and tie maneuvers)
o] 7|12 #2407 olAx5]o] gor} Ultrasonically activated
shearso] 71 A WA ARl Y 257
AR Azl Hol o] &H L drt.

Ultrasonically activated shears= 55,000 HzS] 153} 2
I} oAlUA & o] &3l =22& Ankela A Psl= 7)Aol
o o] AR 2ol HEsho] AFoA ARl A 2
2l FzEEo] MAEe] B3 A Pe| HA Ha A7
28] 7 2 ARl GREE H4LSbsle] AFoR
ool GEaE Ao el o
319+=] ¢) ). Ultrasonically activated shears= ©]v] 2]
5 33 oA FollA] FE, FH FE Foll Adx o
S QkAsta ARl Ao g Tl HIrh(349)
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mm A5 & BR1E 3 r}(56) Koutsoumanis 5(5)> 7+
@A e A 4 744 5= (superior thyroidal artery)¥} 722
2 7o & dynks Al 2 o] 2]9] P35 ultrasoni-
cally activated shearsZ A|Gs}= W ZE TS ultra-
sonically activated shears2 A &3sl= Wi Aolo & A
7h g FellA 9w e Hpole flvka Haslgict e
3 A Foll gk harmonic scalpel®] AHg- A HA
A3 Aol el By AEo] heh(7,8) vl FDAC
4] % ultrasonically activated shears®] AEH$E 7 mm7}A]
A-EIL ek B AFoAE 4 A s 2 2
H3-& 343 ZE FIE ultrasonically activated shearsZ
AGslar a2 F AZ717F 7k 2 4 A4 Sl el A
219 ALHQ AP S AAste] g F Fo EF

I 22 ST flol A A YeE F T
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Toll A AZFETo] ok ool nls) ki

At ol & thE Aol = AZFES
2|7} A<slo] 23] o] 4 8.0 mg/dl o]&Fel A
F el BAlgle] o ¥ 19, 3, 79 34
2|7} 8.0 mg/dl ©]3}, o] 23} Zr52]7}F 3.5 my/dl
A oJslodA] H o] A oete] Aol ubE
ek (14) £ QAT = X857t Dot A7
gl domwA FE AF, & 319,29,
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Ultrasonically activated shears®] Q<842 AAZRE 2~
3 mm7HA] H3E 31 9lh9-11) B odFol| A & ultrasonically
activatedt shearsE o] &3t & A FHFZFol| A4S
a3k sh7] Sl A A e ALY wl A
ZAAlN FodA AL 3L B FFAA el A& 34 2
mm, AN E 1| mm o] AlE T AL
th o] xS A7 AEFoZ QIgE uk3| 37 A (re-
current laryngeal nerve)@} AFFA17 9] 2]ZE-X](external
branch of superior laryngeal nerve)| wjv], F-7+4kA o] &4
ol F slol QLAebl £ 4 & Aet A2,
A AAES] A4 (completeness) & UERE &
% thyroglobuline (postoperative off-Tg)< -+ 7ol X}o]7}
o] 4] ultrasonically activated¥t shearsE- o] 83t 5 Alol|
= 24 AdAge] A 23S A d7]7] gk st
AstAl Algd o as & F Ak
Ultrasonically activated shears®] 7} 2 o8& < A7+
9 w0 2 K 313l3r 9lt). Voutilainen?} Haglund(12)« 73
o] B2 9|y} Aol 2] scalpelS AHEHS Wl 31.5%2)
FEAZE 3ol Arta B sl Ortega 5(13)S
& A7ro]l A5AQ ARsle v WHOE 7% A 101
163, scalpel S AHE3S vl 86220807 FEA| 7S 9n|
SA FHAZ G Adeka EsIgIvh B A2 Aol
A X ultrasonically activated shearsE ©]-&3t % "ol A
FH01 g ol ulal AA 5% A122] oF 15~ 18% 7
22 Y+ 99la ol FARALL olu] U066
22.78 vs 114.6+24.3%, P=.00). Ultrasonically activated shears
£ o]-&38 ol et g F4(learning curve)> F A
o2 B3y 3 o} Koutsoumanis &(5)9 Kol uj=m
o NS 1000 5% Fhol SE AS FEAZ & 93]
1, 5ol %9 9|5 Holl o Fgo] AW A% o] =
] F5Eee Aol Hvk aglx A5 e W
< A3 7% 3= W (clamp and tie maneuvers)
3 ool 2 W) Rzool Seol] o8] 5% A7kl
74 ¢ko] 24 ultrasonically activated shears
73 Bz | oEsA Hol 7 AT
wo| 2 Aot A7t A Ao E L
ol| 4] = ultrasonically activated shearsE ©]-8-3F
% 7S AEA S5 welA W 3l
27} 98 & Qo Waelal Sl
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