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Experimental Study of Sodium Hyaluronate in Preventing Adhesion after

Microwave Ablation™
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ABSTRACT Objective: To determine the effectiveness of sodium hyaluronate in preventing local tissue adhesion after microwave
ablation. Methods: 120 rats were randomly divided into three groups (40 rats in each group): microwave ablation group (group A), microwave
ablation and sodium hyaluronate group (group B), microwave ablation and sodium hyaluronate saline group (group C). The local adhe-
sion model was established in muscle of rat back by microwave ablation, and sodium hyaluronate was applied in this model during opera-
tion. Biopsy was taken on the 3th, 7th, 14th and 28th postoperative day. The adhesion scores gradation judging, hematoxylin and Im-
munohistochemistry were observed and analyzed. Results: There were statistically significantly differences in the extent of adhesion be-
tween group B and group A, C on the 3th, 7th and 14th postoperative(P<0.05), after ablation 4W, there was not statistically signifi- cantly
differences among A, B, C three groups (P=0.458). Comparison between the two group, there was no statistical significance be- tween the
group A and C in the four time points (P>0.05), however, on the 3th, 7th and 14th postoperative day, group B were significantly less than
group A , C in the extent of adhesion, and there was statistical significance, P=0.029(3d), P=0.011(1w), P=0.004(2w). After ablation 4w,
P=0.391, there was no statistical significance between group B and group A, C.Group A and C were more than group B in the aspect of
hematoxylin and immunohistochemical staining, the number of inflammatory cells infiltrated by lymphocytes, fibroblasts and
macrophages, and the amount of collagen fiber deposition in A and C group were significantly harder than group B. Conclusion: Sodium
hyaluronate appears to effectively reduce the local tissue adhesion after microwave ablation.
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Fig.1 The degree of cutaneous adhesions in rats.

A: Adhesion level 0; B: Adhesion level I; C: Adhesion level IT; D: Adhesion level III. E: Normal control
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Table 1 The degree of adhesion of rats in different time after microwave ablation

Groups Grade Grade Grade Grade Average
. NO Rank Sum  Chi-square P values
(time) 0 I I 11 Rank
3 days after ablation
6.662 0.036
of adhesions
GroupA 10 2 3 2 3 18.25 182.5 N/A N/A
GroupB 10 6 3 1 0 9.85 98.5 N/A N/A
GroupC 10 2 2 4 2 18.40 184 N/A N/A
1 week after ablation
8.361 0.015
of adhesions
GroupA 10 1 2 4 3 19.40 194 N/A N/A
GroupB 10 6 3 0 1 9.20 92 N/A N/A
GroupC 10 1 3 4 2 17.90 179 N/A N/A
2 weeks after ablation
8.664 0.013
of adhesions
GroupA 10 0 1 2 7 20.55 205.5 N/A N/A
GroupB 10 4 2 3 1 9.65 96.5 N/A N/A
GroupC 10 1 3 1 5 16.30 163 N/A N/A
4 weeks after ablation
1.560 0.458
of adhesions
GroupA 10 5 2 1 2 17.30 173 N/A N/A
GroupB 10 7 1 1 1 13.10 131 N/A N/A
GroupC 10 6 1 1 2 16.10 161 N/A N/A
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Fig.2 HE staining of adhering tissue at different time after ablation(x 40)
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Fig.3 S100A4 immunohistochemical staining at different time points after ablation(x 100)
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Fig.4 Immunohistochemical staining of Masson in normal tissues
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Fig.5 The sodium hyaluronate group (Group B)was stained immunohistochemical Masson at different time points after ablation(x 100)

.«7"'.-

>

! S .,‘.,._'-:. = s bR Lo
NELR N FUCAENANG FRR
6 HHEEKA(C A )HRMARBAERE & Masson g AU EIFR(* 100)

Fig.6 The saline group (Group C) was stained immunohistochemical Masson at different time points after ablation(x 100)

LML 7Y 5t AT AE AR R H 2 IR IR I, 2 ) B
FIF [ S 1 8 i 2 ek B D 2T A T — 203 o, 1A 24 81
T B Al R P S BEA TP, 2 w IRt 2 52 38 e P . (A
6 JT7i ), 4w I il DX 3 1T B4 IE 1) B2 JTR i 117 28 2R i
X, fH Masson G2l AU AL (5 T RERS T B L A I I 2T
HETIR. B 4R B A ARRIHREARS 3d.1 w.2 w 41ZUK1E
UL s, HIUKR . BT oRm, elme s e,
S100A4 Masson G fH 1 4t {0 J Ul sl T 4k 240 M % H KR It
YRR A C A (INIE 3,5 7 ). tEAh, B ZH iH Rl X T AR
BOALC AL/ INE R AT DL ] R A G TR B
VTR Rl 7 £ 1A SRy RS A, T A B AR K GV

JICET 2 240 i R DT 2 ) A T 2 PR 75 e A i
FORIE, TERIVHIE S, AT AEARMIAE S0 3 d Jm b i, 5-6
d JHG AR, IFE S — A A E AT R, 1S d 224y
JER I B LA PRI, R A S0 FEARSL T T
R BT B B IR I S e A1 B LA ZH R B HOIR BRI 5i: , T RER
PRSI BB T REIFAIE {2 HE K fpe e o bl
DR 04 J i 2 LR, SE W B3 68 52 R B 1 K , T i
Y SR B ) S A 1T R BRI o 2 ) R B ARG FP PR AR
oK AR SRy i o P PR FIR L R TT TR ey B3 e, )
LT A AN G T, 9 e SR LT TR, B 1 2T L U TE i
009 ] s 40 A /DN B AR, DBl SR S IO, k8 22 AL P A
Iy LR 119 2 B, JFL A I Rl A I Sy OB 222 O ML T BES 1t

AR, AT RE -5 325 W] SR B RE AT T AT . , A B T s ], ke
FAJF LN R R A . T EABL SIS 75— 4
W

23 L pnids , 125 W SRR ko )7 fcinl T R R i SR AR 4R %

HAT R IR ROR , (A — A0 e ARAE) o (5 T H AR A

iR F) S P AR A P S PR R AR TS R AR A AR L, BT BT

FFBR AL T R AR 14 125 B S PR v B2, iB i ot — 25

5 % 3 #K( References)

[1] Pacella CM, Bizzarri G, Guglielmi R, et al. Thyroid tissue: US-guid-
edpercutaneous interstitial laser ablation-- a feasibility study[J]. Radi-
ology, 2000, 217(3): 673-677

[2] Dupuy DE, Monchik JM, Decrea C, et al. Radiofrequency ablation
ofregional recurrence from well-differentiated thyroid malignancy[J].
Surgery, 2001, 130(6): 971-977

[3] Ak A8 75 3] 5 T IR BABOLN B T ARMEE Y 36 97 F 09 B
[7]. P4 B 5248 75 2 £ F g, 2013(11): 1-4
Qian Lin-xue. Ultrasound guided radiofrequency ablation and mic-
rowave ablation in the treatment of thyroid nodules[J]. Chinese Jour-
nal of Medical Ultrasound (Electronic Edition), 2013, (11): 1-4

[4] Wang yong. Study on application of sodium hyaluronate gel on pre-

venting adhesion after thyroidectomy without drainage [J]. China

Medical Herald, 2011, 08(28): 40-41

[5] Dong Wen-wu, Zhang Hao, Zhang Ping, et al. Re-operation for papil-

lary thyroid carcinoma after radiofrequency ablation therapy: A clini-



- 2842 -

DREYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.15 MAY.2017

cal analysis of 5 cases [J]. Chinese Journal of Practical Surgery,
2015,35(6): 653-655

[6] He Zi-ping, Chen Qiong-ju, Ouyang Si-qi. Efficacy and Safety Analy-
sis of Medical Sodium Hyaluronate Adhesion Prevention of Thyroid
Incision[J]. Guide of China Medical, 2013(21): 68-68

[7] Alkhamesi N A, Schlachta C M. The role of acrosolized intraperitoneal
heparin and hyaluronic acid in the prevention of postoperative ab-
dominal adhesions[J]. Surgical Endoscopy, 2013, 27(12): 4663-4669

[8] Cheng Xue-yuan, The mechanism and research progress of postopera-
tive intestinal adhesion [J]. Journal of North Pharmacy, 2014, (12):
101-102

[9] Stanislaw P, Stawicki MD, FACSa, et al. Results of a prospective, ran-
domized, controlled study of the use of carboxymethylcellulose sodi-
um hyaluronate adhesion barrier in trauma open abdomens [J].
Surgery, 2014, (2): 419-430

[10] Montalvo-Javé, Eduardo Estebanl et al. Histological Analysis of In-
tra-Abdominal Adhesions Treated with Sodium Hyaluronate and Car-
boxymethylcellulose Gel [J]. Journal of Investigative Surgery, 2016,
(29): 80-87

[11] Rydell N, Balazs EA. Effect of intra-articular injection of hyaluronic
acid on the clinical symptoms of osteoarthritis and on granulation tis-
sue formation[J]. ClinOrthopRelat Res, 1971, 80: 25-32

[12] Kim, DeokYeol, Namgoong, et al. Optimal Viscosity and Particle
Shape of Hyaluronic Acid Filler as a Scaffold for Human Fibroblasts
[J]. Journal of Craniofacial Surgery, 2015, 26(5): 1534-1538

[13] Li L, Wang N, Jin X, et al. Biodegradable and injectable in situ
cross-linking chitosan-hyaluronic acid based hydrogels for postopera-
tive adhesion prevention[J]. Biomaterials, 2014, 35(12): 3903-3917

[14] Yang M, Rao Y Y, Jiang X H, et al. Efficacy and Safety of Hyaluronic
Acid in Preventing Postoperative Abdominopelvic Adhesions
Meta-Analysis [J]. Chinese Pharmaceutical Journal, 2013, 48 (17):
1489-1492

[15] FanHua, LiJian. In 90 cases ofmedical using sodium hyaluronate in
the preventing the adhesion after thyroid surgery [J]. Public Medical
Forum Magazine, 2015, (7): 871-872

[16] “frAapk. & A & W R BRAA & PRI R P eg 2R [J] 3z ls R E
22,2014, (2): 222-223
Yu Zu-sheng. Application of sodium hyaluronate in the operation of
thyroid gland[J]. Zhejiang clinical medicine, 2014, (2): 222-223

[17] Lu Wen-li, Pan Zhi-qiang, Fang Zhao-qin et al. Anatomy of the thy-
roid and parathyroid glands in mice[J]. Laboratory Animal and Com-
parative Medicine, 2009, 29(5): 310-312

[18] Kunio Kawanishi, Masayuki Yamato. Peritoneal cell sheets composed
of mesothelial cells and fibroblasts prevent intra-abdominal adhesion
formation in a rat model[J]. Journal of Tissue Engineering and Regen-
erative Medicine, 2016(10): 855-866

[19] Yoo Seung Chung; Kyu Eun Lee;Hoon Yub Kim, et al. Anti-adhesive
Effect and Safety of Sodium Hyaluronate and Sodium Carboxymethyl
Cellulose Solution in Thyroid Surgery [J]. Asian Journal of Surgery,
2010, (01): 25-30

[20] Ren Wei-hua. Effect of sodium hyaluronate on prevention of postop-
erative adhesion of thyroid gland [J]. Shanxi Medical Journal, 2013,
(18): 1026-1027

[21] Dong Sik Bae, Jung-Woo Wool, Se Hyun Paek, et al. Antiadhesive
effect and safety of sodium hyaluronate-carboxymethyl cellulose
membrane in thyroid surgery [J]. Annals of Surgical Treatment and
Research, 2013, (5): 199-204

[22] fT&H, RARME, S 30, . 372 A X X OB KRR B &
AL[J]. B4R T2 50 R R AL, 2008,12(9): 1753-1756
He Jin-xia, Zhang Jun-de, Li Hong-yi, et al. Rat skeletal muscle alter-
ations after coagulation with novel microwave antenna[J]. Journal of
Clinical Rehabilitative Tissue Engineering Research. 2008, 12 (9):
1753-1756

(b3 2824 TT)

[13] R4, 24008, B F, % DNA FH B R L EFEFHEH N A
BFBR P m AT £4 % HH, 2011, 19(6): 805-814
Li Chao-lun, Wang Min-xiao, Cheng Fang-ping, et al. DNA barcod-
ing and its application to marine zooplankton ecology[J]. Biodiversity
Science, 2011, 19(6): 805-814

[14] Ward RD, Zemlak TS, Innes BH, et al. DNA barcoding Australia's
fish species[J]. Philos Trans R Soc Lond B Biol Sci, 2005, 360(1462):
1847-1857

[15] Lin X, Stur E, Ekrem T. Exploring Genetic Divergence in a
Species-Rich Insect Genus Using 2790 DNA Barcodes[J]. PLoS One,
2015, 10(9): 0138993

[16] Gongalves PF, Oliveira-Marques AR, Matsumoto TE, et al. DNA
Barcoding Identifies Illegal Parrot Trade[J]. J Hered, 2015, 106(Suppl
1): 560-564

[17] Yang C, Xiao Z, Zou Y, et al. DNA barcoding revises a misidentifica-
tion on musk deer[J]. Mitochondrial DNA, 2015, 26(4): 605-612

[18] Bitanyi S, Bjgrnstad G, Ernest EM, et al. Species identification of
Tanzanian antelopes using DNA barcoding [J]. Mol Ecol Resour,
2011, 11(3): 442-449

[19] W48, Hwess, FF#, F A T@REL b ARRTRARY
R0 89 2% & L[J]. 4 5 %& &, 2008, 43(4): 26-33
Jia Ting, Yang Xiao-mi, Li Zong-han, et al. Classified Significance of
Tupaia belangeri from Luquan District, Kunming Based on Cyt b
Gene Sequences[J]. Chinese Journal of Zoology, 2008, 43(4): 26-33

[20] Meyer CP, Paulay G. DNA barcoding: error rates based on compre-
hensive sampling[J]. PLoS Biol, 2005, 3(12): 2229-2238

[21] Aliabadian M,Kaboli M, Nijman V, et al. Molecular identification of
birds: performance of distance-based DNA barcoding in three genes

to delimit parapatric species[J]. PLoS One, 2009, 4(1): 1-8



