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The Efficacy and Safety of Guardix-SG® in Pa-
tients Who Are Undergoing Thyroid Surgery: A
Randomized, Prospective, Double-blinded Study

Jae Hyun Park, M.D., Jong Ju Jeong, M.D., Sang Wook
Kang, M.D., Kee Hyun Nam, M.D., Hang Seok Chang,
M.D., Woong Youn Chung, M.D. and Cheong Soo Park,
M.D.

Pumpose: Postoperative adhesion of the surgical field seems
to be troublesome not onIy to the patients, but also to the
surgeons. Guardix-SG® is a poloxamer/alginate mixture
that reduced the incidence of postoperative adhesions when
it is added to the abdominal surgery in animal models and
also in clinical trials. This study was a randomized, pro-
spective, double-blinded study to evaluate the antiadhesive
efficacy and safety of Guardix-SG® after total thyroidec-
tomy.

Methods: A total of 89 patients who underwent total thyroi-
dectomy between July 2008 and February 2009 in Seve-
rance Hospital and Gang-Nam Severance Hospital were
randomized to either the Guardix-SG® treatment group
(n=45) or the non-treatmentcontrol group (n=44). The pa-
tients were asked about their clinical symptoms (hypes-
thesia or paresthesia on the operative site (SN) and swal-
lowing discomfort (SW)) by using a questionnaire, and the
swallowing function was evaluated using Marshmallow
Esophagography by one physician. The clinical symptoms
and Marshmallow Esophagography were scored according
to the results of assessment. The most severe state was
scored as 0 and normal was scored as 3.

Results: The scores of the clinical symptoms (SN and SW)
were 2.67 and 2.49 in the treatment group, and 2.09 and
1.80 in the control group, respectively, at the postoperative
6th week (P=0.001, <0.001). The scores of the Marshmal-
low Esophagography were 2.93 in the treatment group and
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2.73 in the control group (P=0.033). Abnormal findings were
seen in 2 patients (4.4%) in the treatment group and in
10 patients (22.7%) in the control group (P=0.014).
Conclusion: Guardix-SG® seems to be effective in prevent-
ing adhesion after thyroidectomy. Further studies involving
a larger number of subjects will be needed to make an
application guideline. (Korean J Endocrine Surg 2009;9:
127-132)
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2 ZH(plasminogen activator)e] 4] 3}
W sol e, {LﬂMlt el A Adske W
o] Agx L §lrk(5,6)

=214 A AE2e A A fraiet bR 1k
£9]% oxidized regenerated cellulose, sodium carboxylmethyl
cellulose (CMC), dextran, sodium hyaluronate (HA) 5-°] 912
w, A I EAZ = polyethylene glycol (PEG) poloxamer,
Gore-Tex S0] %#1 A 2} Guardix-SG* = poloxamers} al-
ginateZ A2 FHAUAAZA A4 22 £ 23
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Guardix-SG® &}(Biorane Co., Ltd, Korea)2 FA2] =
gk A A) 9] poloxamer} sodium alginate 23+ &-Ho Z ™
= Al Z 12 ml9] Luer lock syringeol] 5 ml19] &Ho]| <],
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Table 1. Demographic features

Variable Guardix-SG®  Control P
(N=45) (N=44) value
Sex 0.638
Male 14 (31.1) 11 (25.0)
Female 31 (68.9) 33 (75.0)
Age 0.020
=45 16 (35.6) 27 (61.4)
<45 29 (64.4) 17 (38.6)
BMI* 0.931
Normal W' (18.5~249) 29 (64.45) 27 (61.4)
Over W' (25~29.9) 14 3L1) 15 (34.0)
Obesity > 30 2 (4.45) 2 (4.5)
Past history 1.000
Yes 7 (15.6) 7 (15.9)
No 38 (84.4) 37 (84.1)
Diagnosis 0.387
PTC", unilateral 30 (66.7) 26 (59.1)
PTC', bilateral 15 333) 18 (40.9)
OP time (min) 0.709
MeantS.D 100.53+22.45 98.75+22.56
Capsule invasion 0.833
Yes 18 (40.0) 18 (40.9)
No 27 (60.0) 26 (59.1)
N stage 0.399
NO 24 (533) 19 (432)
Nla 21 46.7) 25 (56.8)
Hospital day 0.239
Mean+S.D 3.33+0.64 3.52+0.85

*BMI = body mass index; Tw = weight; TprC = papillary thy-
roid cancer.
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Fig. 1. Comparison of the score of SN in control and Guardix-SG"-
treated groups on preoperative and postoperative 1% week,
6™ week. SN1/SN2/SN3 (hypesthesia or paresthesia on the
operative site at preoperative/postoperative 1% week/6™

week).
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Fig. 2. Comparison of the score of SW in control and Guardix-SG®-
treated groups on preoperative and postoperative 1% week,
6™ week. SW1/SW2/SW3 (swallowing discomfort at pre-
operative/postoperative 1% week/6" week).
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% EF AW Ao R AFE ANET ? *91@
TE F AT FHAE AR 34 11 5 F 7 1941?
89 9] g7l H Ao tiide] E|gl o, XX o] 451,
tzTo] 44 o]t X x|ro] thzoll Hlzl 454] w]qk
9] 3k h ok o k(P=0.020) A, vIREE, HAY, F5A4
T, FEAI, AT S5, "JZAA] §, 7E
D717kl 3t - 7] Aol= i th(Table 1).

T 7Y e A TE 315, 679 ATl gt 3
7} A3 7ol AE(SN)O] B AA T A5 T

% A 3.00, TE T 1F 276, TF F 65 2.67°]912H o)
Efrfﬂ B TE A 298, TE X 15266, TE ¥ 65
2002 7 A B FE F 15004 T 7] FAA Aol
= §19l e (P=0.315, P=0.427), 7% ¥ 650l tx79 7
71—0]/<L ;GC }. /33}1\\;}.(1) =0.001). A]—yl HH i.L:]7L E(SW)
Bk AR T S FE A 287, TE 3 15233,
FE I 6F 249907 2T A 545 A 286, T
% lvz‘ 205, T%E ¥ 65 1.802.2 7% A 7 7+ 4+
Zholl W3t SAIA Aol 31910 (P=0.972), T&
% lz TE ¥ 650l zTo] A4 uf EHzte] At
(P=0.037, P<0.001). HH5-574 v‘i"i &3 a9 AR A
HX| o] tzrell vl SAH R [FofalA 7 o4
g 4w BHzbe] A glow A7bo] el whEl S+
€ 7] Aol B A3t H 9lvk(P=0.003, P=0.002) (Fig.
1, 2).

H7 A A o whE 7t el Ao ZH7E o] 1l AH wl] &
Zholl o3k w3} o—% §¥° g A} T BollA 3Ho]
g A we] B € A vad o 5 ol
Aoz §olstA W3l 9 chP<0.005) (Table 2).
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Table 2. Change of SN and SW score between preoperative and
postoperative (1" week, 6™ week) in each groups
Mean+S.E

Guardix-SG®

Variable (N=45)

P-value Control (N=44) P value

SN3-1 (4) —0.33£0.10 0.002
SN2-1 (4) —0.24%0.08 0.003
SW3-1 (4) —0.38£0.13 0.005
SW2-1 (4) —0.530.10 0.000

—0.89£0.14  0.000
—0.32£0.10  0.002
—1.07£0.15 0.000
—0.82£0.10  0.000

SN2-1 (4)/SW2-1 (4) = The change of SN/SW score between
preoperative and postoperative 1" week; SN3-1 (4)/SW3-1 (4)
= The change of SN/SW score between preoperative and post-
operative 6™ week.
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Table 3. Comparison of the change of SN and SW score between
preoperative and postoperative (1 week, 6™ week) in
control and Guardix-SG*-treated groups

MeantS.D

Variable Guardix-SG® (N=45) Control (N=44) P value

£ YelYch(P=0.033) (Table 4).

S A % F 67 YYFel UiR B Eeke] Wk
1 Marshmallow QE&%% Aol W3t Guardix-SG¥E-o]
o 5 ) Zlek WA, Lhol, HIRE, THAE, F24
I+ %%1)9}«1 BHAA L B4 A7} Guardix-SG F
o] o] (P=0.002)%} }o](P=0.047)°l W& & ¥ 652 T
Zholgtell gt gkl wistoll Al EAIF 23t Xpo7}
A om 454 2IprollA] o E WSS Ueldck ¢ ¥
672 41 ol Bzl that 3 Fgke] W3HE Guardix- SG°
o] o E(P=0.001)2} A ote] k=4 G5 (P=0.026)0l]
uheh A o3k Xol7h dlom <k A o g
FolA 4% Aol BHAL T 2 WA Jrhyoh
Narshmalow 4| =2203£51 chi<rshe] B0 S A4
737} Guardix-SG*50] o H(P=0.033)%]oll A4 Y= =

TFE= 9 E]—(Table 5).

Guardlx-S FolZ QI3k o] kg2 gl om X X|-o
A 5% RAgor A8 9w e Aar e
¥ e Sl QAR ARk Az g AT

7k 4371, 45719] o] F&do] A em T ko] A A
°ol& fl%laL(P=0.830), o] &= % ﬂﬂ}ﬁ% ¥ EHEH A

SN3-1 (4) —0.33£0.67 —0.89+0.92 0.002 Table 4. Marshmallow esophagography
SN2-1 (4) —0.24+0.53 —0.32+0.64 0.555 - ®
SW3-1 (4)  —0.38+0.86 ~1.07£0.97 0.001 Guardix-SG Control P value
SW2-1 (4)  —0.53+0.69 —0.82+0.69 0.056 (N=45) (N=44)
SN2-1 (4)/SW2-1 (4) = The change of SN/SW score between Normal 43 34 0.014
preoperative and postoperative 1™ week); SN3-1 (4)/SW3-1 (4) Abn.ormal 2 am 10 3/2) 0.014)
= The change of SN/SW score between preoperative and post- (mild/moderatc)
. th Mean score 293 2.73 0.033
operative 6 week.
Table 5. Affecting factor of the change of SN and SW score and Marshmallow esophagography
MeantS.D
Variable SN3-1 (4) P value SW3-1 (4) P value Esophagography P value
Group Guardix-SG® (n=45) —0.33+0.67 0.002 —0.38+0.86 0.001 2.93+0.33 0.033
Control (n=44) —0.89+0.92 —1.07+0.97 2.73+0.54
Sex Male (n=25) —0.36+0.64 0.086 —0.60+0.71 0.397 2.84+0.47 0.915
Female (n=64) —0.70+0.90 —0.77£1.10 2.83+0.46
Age >45 (n=43) —0.79+0.97 0.047 —0.86+0.97 0.188 2.79+0.51 0.424
<45 (n=46) —0.43+0.69 —0.59+0.98 2.87+0.40
BMI* <25 (n=56) —0.46+0.76 0.051 —0.64+0.92 0.359 2.80+0.48 0.440
=25 (n=33) —0.85+£0.94 —0.85+1.06 2.88+0.42
Past history No (n=75) —0.59+0.84 0.633 —0.65+0.95 0.191 2.81+0.48 0.213
Yes (n=14) —0.71+0.91 —1.07+1.07 2.93+0.27
Diagnosis PTC', unilateral (n=55) —0.51+0.69 0.168 —0.53+0.86 0.026 2.87+0.39 0.282
PTC’, bilateral (n=34)  —0.76+1.05 —1.03+1.09 2.76+0.55
Capsule invasion No (n=36) —0.67+0.86 0.585 —0.61+0.80 0.367 2.78+0.54 0.394
Yes (n=53) —0.57+0.84 —0.79+1.08 2.87+0.39

*BMI = body mass index; TpTC = papillary thyroid cancer.
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Table 6. Postoperative adverse events

Variable Treatment Control P value
Leukocytosis 2 2 1.000
OT/PT elevation 14 16 0.658
CPK elevation 18 15 0.662
LDH elevation 11 10 1.000
Nephrotoxicity 0 0
Postoperative infection 0 0 -
Total 45 43 0.830
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