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Background

Thyroid nodules (TNs) are a common clinical issue, and their prevalence has been increasing over
the last 2 decades [1] due to the widespread use of ultrasound (US) imaging. More than 50% of
TNs are detected with US examination In the general population, while only 3—7% are detected with
palpation [2]. Nodular goiter is the most common cause of thyroid disease in Mongolia, as in other
countries. Recent guidelines suggest that a nodule without clinical symptoms should be treated
with watchful waiting; however, some patients require treatment because of cosmetic problems or
symptoms. There are several treatment options, but neither is perfect. The main treatment of the
disease is still the traditional surgical resection. it still carries a 2—10% prevalence of complications,
such as neck scarring, hypothyroidism, transient or definitive postoperative hypoparathyroidism,
recurrent laryngeal nerve injury, and the recognized risks associated with general anesthesia [3,4].
Minimally invasive alternatives have been explored. Laser ablation, microwave ablation, HIFU, and
radiofrequency ablation (RFA) are safe and effective techniques for the treatment of nodular goiter. it
is possible to treat small nodules early and enlarge them before surgical intervention is indicated. We
have introduced a new method of RFA treatment (2019) in our country.

Purpose
To assess the effectiveness of radiofrequency ablation (RFA) for cystic thyroid nodules.

Material and Method

This retrospective study was approved by the Research Ethics Committee of the Mongolian National
University of Medical Sciences and informed consent was obtained from all patients before RFA. The
study was conducted from 9th Jan 2019 to 15th Oct 2021, 485 nodules from 183 patients (M:F=9:174;
mean age+SD=46.3+11.4 years) who met the eligibility criteria and provided written informed consent
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were enrolled at the First Central Hospital of Mongolia. Nodules were assessed pre-treatment and at
1, 3, 6, 12, and 24 months post-treatment. Nodule volume were recorded at each time point.

The primary endpoint was the volume reduction ratio (percentage) at 1, 3, 6, 12, and 24 months
follow-up.

Results

For the primary outcome of nodule volume reduction, the absolute volume reduction at the 24-month
follow-up was 45 (77.6%). Completely destroyed 10 (17.2%), volume increased by 3 (5.2%) (table. 3).
The median volume reductions at the 1, 3, 6, 12, and 24-months follow-ups were 34.9%, 61.0%, 74.9%,
83.3% and 74.0% respectively. Median volume statistically decreased by a significant p=0.0001. At
3 months follow up after RFA, the nodules decreased most. All study subjects recovered without
sequelae. Therefore, no patient experienced a life-threatening or delayed complication during the
follow-up.

Conclusion

Our study demonstrates that RFAis a safe and effective treatment for cystic thyroid nodules. Advantages
of RFA include no surgical scars or general anesthesia, low complication rates, and avoiding lifelong

thyroid hormone replacement.
Keywords: Ablation, nodule, Radiofrequency
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YHaacnan

Bambaw bynuupxanH saHrunaat aMrar cyynuinH 20
XnUng oruoM HAIMIrAC3H Hb X3T aBUaH LWNHXUITII
epreH xaparnagar 6oncoHTon xonbooton [1]. XaT
aBMaH LUMHXUAT33rasp HWAT XyH amblH 50-aac
093 XyBb[ 3aHrunaa oHowrorgaor. XapuH 3-7
XyBb Hb TOMTParganTasp wnapgar [2]. bamban
OynumnpxaviH HUMT 3aHrunaaHsl 85-95% Hb xopryn
3aHrnaa 6Gamnpgar [5]. 3aHrmnaartam xon6ooTton
XY3YyY XOOfon gapax, roo camxaH angargyyrncaH,
OaBLUMHIYW TOMOpY Oyl 3aHrunaaHg amunnraa
waappargaar.  bambain  GynuupxanH  amrar
3aHrMnaar aeax yrnamxnant M3C 3acan 30Buyp
apunrax, Sgunr aMrar cygnanaap HavasapTtan
OHOLLIFIOX 6ONOMXK ONrogor Y COPBU YYCIX, JaaBap
opnyynax am egep 6yp yyx 33par cyn Tantam.
Bamban Oynumpxah XxyHuh Oue maxbogunH
0oOcuiAH ConNUIIUOOKHA Yyxan YyparTan paasap
anrapyyngar [6]. Tunmaac Gamban GynumpxaniH
ynn axunnaraar xagranax Hb XaMrumH 4yxarn.
Bamban Oynumpxam Xy3yyHUA ©MHen X3carT
aMWH Yyxarn 3pxXTHYYATan (r'Yp3asHWUA apTepu, BEH,
TAHAMY M3ApP3n, 3prax Magpan, 4334 NapuHruanb
M34p3an, LuaraaH MereepceH XOONoW, YynaaH
X0o0noWn) 33paruaH 6anpnagartan xon6o0Ton Mac
3acnblH XyHAPan apcaan eHaep [7]. YyHui ynmaac
B6amban bynumnpxanH 3aHrnnaar anb 60nox xeHeen

Oaratanm apraap amMunax GONMOMXUNT IPINXUNIK
YP AYHA xypd 6arHa. CyynuiiH 10 rapyn XunuiH
XyrauaaHg XoT aBuaH XdaHanTrtam Xunurgoar
XeHeen Oaratam 4 apra NpakTUKT H3BTIPCHI3P
M3C 3acraac unyy caTran xaHamxTaw 0OarHa.
AnaHrysa mac 3acnblH 3aanTryn, Mac 3acraac
TaTranscaH, M3C 3acnblH  3pcasan  eHaep
©BYTOHYYA, eHAep [AaBTamMXWT paguo AOMrvoH
(RFA), nasep (LA), 6uunn gonrmon (MWA), high-
intensity focused ultrasound (HIFU) amuunraa
xuirgax OamnHa [8, 9]. XeHeen Garatam apryyn
Hb M3C 3acanTtam xapblyynaxag xyHapan 6ara,
ynn axwunnaraa angargyynaxryi, roo cavixaH
OONOH 3MHaM 3yMH 30BUYPbLIr UNT camxpyyngar
[10-12]. TaHy 3aHrMnaaTanm eByYTEOHYYOUWH 15-
25% Hb yinaHxaw, ynnaHxav gasamran 3aaHrunaa
azangar [13, 14]. OtaHon amumnras Gamban
OynumnpxaiH ynnaHxam 3MYUTIdHUN  OXHUN
COHIonT oM. XapwH Lynnar 3aHrumnaaHbl XyBbg yp
OyH mapraaHTan 6angar [15]. MaHal opHbl XyBbj,
4y Gambar OynumpxanH 3aHrnnaa Gycag OpoOHTON
agun TapxanT WXTah amrart opgor. bamban
OynumpxaiiH yinnaHxang ataHon 60noH Mac 3acan
AMYUUIITIS ©4UNT XYPTaN XK MpcaH bereen 2019
oHAa YHTO-T eHaep gaBTaMXuT paguMo OOMMMOH
3MYMIra3 HIBTIPCHIIP UNYY YP AYHTIN ©6p HAr3H
LUMH3 3MYUNTI3HNIA COHIONT 61 GONCOH oM.
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3opunro: bamban GynuupxanH  ynnaHxawT
3aHrnaaHbl RFA aMunnrasHmnim yp ayHr cyanax.

MaTepuan, apra 3ym

QHoaxyy peTpocnekTus cyaanraar ALLYYUC-uinH Ec
3yMiH canbap xopooHbl 3eBLueepneep (2019/3-05).
RFA xunnrax 6yx ynnunyynar4ygasc TaHuyrcaH
3eBLlIGGpENT aBd xunnaa. Cyganraar YHTO-uiH
EM3T-1 2019 oHbl 01 capaac 2021 oHbl 10 capbIH
xoopoHga xumnB. CyganraaHg 183 Toxmongon,
485 3aHrunaaHg YHAaNred XWWCH33C YWNaHXanTt
3aHrunaatan 53 Toxuongon GanicaH. RFA
AMYUMMTES  XUWNMACOH  YANUNYYNIrYMnH - AyHOAX
Hac 46.3+11.4. XyncunH xyBbg apartan 5 (9.43%),
amartan 48 (90.57%) 6ame. RFA amumnrasHum
OMHe 3aHrunaaHbl X3MX33r 3-H X3MXK33C3aap,
3oByyp (VAS 1-10 oHOO), roo cawxaHf Heneemx
Oyur (0-3 OHOO) OHOOrOOp YHAM3B. OMUMUMATIIHUN
aapaa 1, 3, 6, 12, 24 nax capyyaag XsaHanT XvMinnaa.
XsaHant OypT 3aHrMnaaHbl X3aMmXKa33, 30Byyp, 0O
calixHbl OHooroop yHanaB. CyganraaHbl 3XHWN
30puUnro Hb xaHanTbiH 1, 3, 6, 12, 24 nax capyynan
3aHrMnaaHbl Xamxaa GaracanTbIr YHIMaX.

AMUUNIras eMHeX YHINrad

RFA amuunrasHun emHe 6Gamban OynumpxanH
0oguT y3nar, xaT aBua, 3C cyanan, naboparopu
LUNHXMAMAQHYYAUUT XnnB. Xatag yncelH Mindray
M7 xaT aBuaH 366BpWUIH annapaTaap OGambaw
oynumpxavr 3.0-7.5 Mry pastamxranm L7-3S
LyramaH yycraH OypTrary awmrnaH 3adrunaar 3-H
XOMXKI3CI3P XIMXKWMXK 3aHrunaaHbl 33M3aXYYHUAr
Aapaax TOMbEOroop TOOLOB.

V = 1rabc/6; YyHA:
V- 33M3XYYH, a-XaMrMnH NX gUaMeTpumnH XaMxaa
b 60M0OH C Hb XO€p NepneHaNKYNSAP XaMXKI3.

3aHrnnaaHbl 33naxyyH 6aracax TyBLUMHT
Aapaax TOMbEOroop TOOLIOB.

VRR (%)=[(baseline volume —final volume)-100]/
baseline volume TomMbE&oroop TooLHO. YyHA:

VRR-33n3xyyH 6aracax TyBLUWH
baseline volume-aMuMnrasHUmM emMHex 33MaxXyyH
final volume-amMunnrasHuin gapaax 33naxyyH.

3oByypb (VAS 1-10 oHOO), roo carixaHa Heneemnx
Oywir (0-3 oHOO) OHOOrOOp YH3N3B.

RFA aMuMnrasHum apra TeXHUK

BHCY-biH RF Medical komnanuiiH RFA V-1000
reHepaTop awwurnaHa. 7CM YpT, Xepryypran,
18G xamxkasrtan, 0.3, 0.5, 0.7, 1cm TOWMpoOIT

NO9BXTON TYMaxX XOWyyTanm 3yyrasp xumHa [16].
Bamban GynumpxainiH 3aHrunaaHbl Tepen 60noH
XAMPKIIHISC Xamaapd 3yy, TY19X XYYMIAT COHIOHO.
OXHUW  TYNANTUAH Xy4unr uxadnaH 0.5 cm
MA3BXTaN y3yypTan 3yyrasp 10 w, 0.7 cM MasBXTan
y3yypTan 3yyraap 20 w, 1 cM nAaSBXTaN y3yypTan
3yyrasp 30-50 w-aap Ty/mk 9xanHa. XspaB 1 cm
WO3BXTAN  Y3YYPTaM  3yyrasp Tynax 3MUUNrod
XUMXK  9xnaxag 3yyHunh y3yypT 5-10 cekyHasg
rmnepaxoreH 0yc xapargaxryn 6on 10 w-aap HaMX
80 w xypTan mxacrax 6onHo (0.5 cm 6on 30 w, 0.7
cm 6on 50 w) [17]. Yununyynaryvir Hypyyraap
X9BTYYN3H ganaH gop omnponuooroop 10cM neyyp
XUMK  Xy3yyr anb 00mnox cyHraH OanpnyynHa.
X0ép rysaHbl Yp4 X3CIrT rasapayynard anektpog
HaaHa. Xy3yyBYMIAH XYypU33p X3T aBMaH XAHanNT
nop 6Gambain OynuupxalH 3aHrMnaang xartrant
XUH3. 3aHrunaar “moving shot” TEXHUK33P TYNHS.
MeH Har 6anpnang 3yyr xaTraxk Xegenrexrym Tymx
6onHo [17].

AMUMNIrasaHUM XaHanNT

RFA amuunrasHui pgapaa 1, 3, 6, 12, 24 pgax
capyydag 3aHrunaaHbl X3MKI3r X3T aBuaraap
YHaMn33. 3aHrnnaaHbl 93n3axyyH 6aracax TyBLUMHT
fapaax Tombéoroop ToouoB. VRR (%)=[(baseline
volume - final volume)-100]/baseline volume.
TOMBEOIOOp TOOLIOB.

CraTtuctuk Gonoecpyynant

Yp AyHr SPSS 25.0
SonoBcpyynanTbIr  XMIC3H.
anraatai  GaWaneir  YaHapblH ~ XyBbCardyaap
xapbuyynaxgaa [npcoHbl  Xu-kBagpat  TecT
(Pearson’s Chi-square test) aprbir awwurnacaH.
OMUMNIasHUA 2 ygaarniH OaBTaH X3MKUITTUAT
Xapbllyynaxgaa BunkokcoHbl calHag paHk TecT
(Wilcoxon signed-rank test), 3 GonoH TyyH33C
yoaarumH [aBTaH X3IMXKUMATUMUT Xapblyynaxaaa
Opengmernni  Ttect  (Friedman's test) aprbir
awmmacaH. XapaB p ytra 0.05-aac Gara 6anx
TOXVONAONA Anraar CTaTUCTMK YHOH Maragnantan
ra Y3C3H.

nporpaMm awurna
XYACUNH  XyBbA

Yp AYH:

Cypanraar 2019 oHbl 1 capbliH 09-eec 2021 OHbI
10 capbiH 15 xoopoHa YHT3-ninH EM3T-T XnncaH.
OyHpax Hac 46.3+11.4. XyNCWUAH XyBb[ 3parTam
5 (9.43%), amartan 48 (90.57%) GancaH. aHy
3aHrunaa 40 (75.5%), onoH 3aHrunaa 13 (24.5%),
3aHMMnaa TYyNCoH AyHaax xyradaa 2.05+2.20
MUHYT. 3yyHun pyHpax ypt 0.66 cm (XycHarT
1). 3aHrvnaaHbl X3MKI3r 3-H X3MXKI3CIIP XIT
aBvaraap X3MXWXK 3IMUYUMr33HUA emHe 6onoH
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aapaax 1, 3, 6, 12, 24 capbliH gapaa 3aHrunaaHbl
X3MXI9HMIN ©6pUIenTUIAT YHICSH.

3aHrunaaHbl 33n13XyyH 6aracanTt

XYCH3IT 2-T XSHANTbIH XyrauaaH faxb 33M3XYYH
OaracanTbir  y3yynaB (MeguaH). OMYMIT3ISHUN
eMHex MeguaH 33naxyyH 34.9 mn (Cl 95 %; 27.4 -
44.7), 3 capblH gapaa 61.0 (C1 95 %; 42.1-74.7),6
capblH aapaa 74.9 (Cl 95 %; 66.3 - 89.8), 12 capblH
aapaa 83.3 (Cl 95 %; 69.3 - 94.5), 24 capbiH fapaa
74.0 (Cl 95 %; 51.9 - 99.9) 6omk CTaTUCTUKUIAH
XyBb/l a4y xonborgon 6yxun 6araccaH (p=0.0001).

RFA  amuunraaHun emHex a3naxyyH 0.631.
OMunnragHaac 1 capbeiH gapaa 0.294 (Cl 95 %),
3 capbiH gapaa 0.207 (Cl 95 %), 6 capbiH gapaa
0.138 (C1 95 %), 12 capbliH gapaa 0.081 (Cl 95 %),

Table 1. Demographs
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24 capbiH gapaa 0.029 (Cl 95 %) 6omx 6araccaH
(p=0.0001) (3ypar 1).

QanaxyyH OaracanTt 3 capblH gapaa XaMrumnH
nxaap 6yoy 86% xyBb OyypcaH. 1 capbiH gapaa
15.7% Hb MX3ccaH. XapuH gapaax xsaHantyygag
3aHrMnaaHbl  33M3XYYH  MXCANT  TOrTBOPTON
OyypcaH. 12 GonoH 24 capblH papaa OypaH
yCTCaH 3aHrunaa xamruvH mx 16.7-18.2% 6ans
(3ypar 2).

BypaH yctcan 10 (17.2%), a3naxyyH 6araccaH 45
(77.6%), a3naxyyH nxaccaH 3 (5.2%) (XycHarT 3).

OMUMNrasHMA gapaax 24 capg 93naxyyH 343
(81.5%) Garacu, 25 (5.9%) uxcax, 53 (12.6%)

OypaH

yCTCaH,

33M3XYYH

Toxuongon Gavraaryn (XycHarT 5).

eepunergeerym

Characteristic Total Male Female
n (%) n (%) n (%) P value
Age groups 0.254
Under 39 15 (28.3) 3 (60) 12 (25)
40-49 20 (37.7) 1 (20) 19 (39.6)
Above 50 18 (34) 1 (20) 17 (35.4)
No.nodules 0.805
Single 40 (75.5) 4 (80) 36 (75)
Multiple 13 (24.5) 1 (20) 12 (25)
Location 0.135
Isthmus 2(3.8) 1 (20) 1(2.1)
Left 25 (47.2) 2 (40) 23 (47.9)
Right 26 (49.1) 2 (40) 24 (50)
Watt 0.004
20-30 27 (50.9) 1 (20) 26 (54.2)
31-40 25 (47.2) 3 (60) 22 (45.8)
41-50 1(1.9) 1(20) 0 (0)
Duration time of procedure 0.141
0.9> 20 (37.7) 1 (20) 19 (39.6)
1-1.99 8(15.1) 0 (0) 8 (16.7)
2.0-4.99 18 (34) 4 (80) 14 (29.2)
5< 7(13.2) 0(0) 7 (14.6)
Needle size 0.006
0.3 1(1.9) 1(20) 0 (0)
0.5 18 (34) 0 (0) 18 (37.5)
0.7 30 (56.6) 3 (60) 27 (56.3)
1 4 (7.5) 1 (20) 3(6.3)
Total 53 (100) 5(9.4) 48 (90.6)




SMH33YM

Table 2. Outcomes of treatment

L Volume reduction
Characteristic - P value
Median 95% CI IQR
Follow-up period by months 0.01a
1 34.9 274 -447 4.3-66.6 0.0001b
3 61.0 42.1-74.7 28.8-77.7 0.0001b
6 74.9 66.3 - 89.8 55.0-93.5 0.0001b
12 83.3 69.3-94.5 63.4-97.9 0.0001b
24 74.0 51.9-99.9 51.9-99.9 0.0001b

IQR - interquartile, a — Friedmans test 1, 3, 6, 12, and 24 by months, b — Wilcoxon rank test from baseline

to next point

Table 3. Integrated result

L. Baseline volume | Latest volume Reduction
Characteristic n (%)
Median Median Median
Completely destroyed 10 (17.2) 0.223 0 100
Decreased 45 (77.6) 1.154 0.165 74.7
Not changed 0(0) . . .
Increased 3(5.2) 0.098 0.22 68.9
2
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Figure 1. Follow-up periods




axurnax 9MHan 3ymH 3aaBap 6un 6onosu
3aHrmnaar amraryyamiH 10-20% Hb 9MH3M 3yWH
3oBuyptanm [18]. 3oByyptam ynnaHxam 60noH
yinaHxam pgaBamrain  ©6amban  OynuumpxaniH
3aHrMnaaHa SMYUNTI9HUIM 3XHWUWA COHMONT Hb
aTaHon amMuunras toM [19]. XeHeen 6Garatan
aM4YmMnrasHum apryygaac AHTtoHenu (Antonelli et
al.) HapbIH cypanraaraap ynnaHxanT 3aHrunaang
9TaHON 3SMYMMM3d UMYy Yyp [AOyHTaN 6onoxbir
B6atnacaH.

ManuHn HapbiH (Papini et al.) cyganraaraap
xaHanTblH Bynar (placebo)-T 12 capblH xyrauaaHa
12.1-12.9 mn 6ytoy 3.21%, [do3uH HapbiH (Dossing
et al.) cynanraaraap 6 capblH xyrauaaHg 7.5-9.0
mn Byroy 16.6% Tomopuaa [20, 21].

UtanunH  npocnektMB  cypanraaraap  RFA
AMUMAr3dHMA  Japaa 12 capblH  XyraudaaHg,
yWnaHxanT 3aHrunaaHbl 33n3axyyH 70% 6GaraccaH
[22]. Beak HapbiH RCT cyganraaraap 6 capbiH
Japaa  yWnaHxalT  3aHrunaaHbl  33N3XYYH
6aracant 87% 6araccaH Hb GuaHu cynanraarav
xapblyynaxag Wnyy XwkrapcaH 6anHa [23].
XapvH Cui HapblH cyganraaraap 2CM-33C 493l
33M3XYyHTAN 3aHrunaa 83%, 2 cm-33Cc Joou
33N3XYYHTaN 3aHrunaa 93.6%, HUNT 33M3XYYH
OyypanT 73.7% 6avicaH [24].

12 MOHTOJIbIH AHATAAX YXAAH, 2022, 1 (199)
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Figure 2. Difference between baseline to follow-up periods
Xanuamx
3oByypryii Oambaii  OynuMpxailH 3aHrUnaar  Bugnuin cypanraaraap RFA amuunrashuin gapaa

12 capbiH xyrauaaH 83.3% xwxrapy Gaviraa Hb
cyanaad Cui HapblH cyganraaTav onpornyoo 6anB.

Sung [25] HapblH cyganraaraap 12 capbiH
napaa 92.1% 0GaraccaH Hb OuaHWIA cypanraartam
xapbLyynaxag unyy XwKrapcaH banHa.

OyrHant

BugHui cynanraaraap RFA amuunraaHuni gapaax
24 capblH xyrauaaHg 6Gambaw OGynuupxanH
3aHrMnaaHbl meguaH a3naxyyH 0.631-sac 0.029
ook 77.6% OGaraccaH Hb 3MUMIT3d yp OYHTIN
OonoxbIr xapyynnaa. HAAT sSMUnnraa XuMMnracaH
ToxmongnblH 77.6% Hb 33naxyyH Oaracy,
17.2% OypaH yctax, 5.2% TOMOPCOH XxapwH
X3MXK33 eepunergeeryi 3aHrunaa OalcaHryin.
OH3 3MUMNIasHWMiA JaByy Tan Hb COPBUIYHA,
€PeHXUN YHTyynra, gaaBap Opryynax aM4unra’
LWaapanararyn 3apar OfioH AaByy Tantawm oM.

CypanraaHbl xsisraapnargman 6angan

XsHanTbIiH Xyrauaa 24 cap ©ancaH Hb ancbiH yp
OYH, Jaxunteir Toouoxod XxaHrantryn 6annaa.
Llaawna ToxuvonanbliH TOOT H3M3rgyynaH ypT
XyravlaaHbl TypLU ancbiH Yp AYH, 4aXWITbIr cyanax
LWaapanaratan rax yanasa.
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