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420-500 kHz sinusoidaler Strom
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Hepatic ablation using Radiofrequency electrocautery McGahan JP et al. Invest Radiol. 1990
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Koagulationsnekrose =
deponierte Energie x lokale Gewebsinteraktionen — Wirmeverlust

60°-100° sofortige irreversible Proteindenaturierung

>100° Karbonisation = Gasbildung
—3p elekt. Leitfahigkeit wird herabgesetzt
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50°Celdeath in sec 80°Cell dessication around needle

45°Cell déath in 10’

s =
Efficacy zone
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Untreated tumor

2h after RFA: Tumor cells are abnormal
(elongated, with dense spindle-form
nuclei and streaming cytoplasm).

Magnified scan of the margin of the zone of
ablation stained for LDHase activity. The
treated portion of the tumor (T) shows no

evidence of active cytosolic enzyme function.
Goldberg Cancer 2000



Generatoren weit verbreitet
«Prediktive» Ablationsgrosse
Datenlage

Schmerzhaft

Darstellung des Ablationsvolumens

sehr schwierig (Nerven, Nachbarorgane)
«heat sink»
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Heat Sink
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-3  Hohe Rezidivrate !

Radiofrequency Ablation of
Hepatocellular Carcinoma:
Treatment Success as Defined
by Histologic Examination of
the Explanted Liver'
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RESULTS: ....Seven (47%) of 15 perivascular lesions were successfully treated whereas 28
(88%) of 32 nonperivascular lesions were successfully treated (P < .01).......

¢ 34




Mikrowellenablation canconspial [}

. Basierend auf elektromagnetischen Wellen 900-2450 MHz

Das fir den Menschen sichtbare Spektrum (Licht)
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Aufgrund des DIPOLS von H,O Molekulen beginnen diese im Feld zu
oszillieren

—> Reibungsenergie
—>» Koagulationsnekrose

Interactio

wing.® & @ ®

and microwave

Water
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Microwave ablation: Principles and Applications. Simon C et al. Radiographics 2005



«aktives» Feld der Antenne (Nadel) bis 2cm
Hohere Ablationstemperaturen als RFA
Sehr schnell

Keine Neutralelektrode

Schmerzhaft

Isolation der Antenne

Darstellung des Ablationsvolumens

sehr schwierig (Nerven, Nachbarorgane)
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Kurz: 7cm Lange
Dlnn: 18-19G
Versch. Spitzen
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Sonographischer Verlauf vl ||

. Folgetag: 67% der abladierten Knoten zeigen ein
Volumenzunahme aufgrund hitzebedingter Schwellung

. Tag 3-7: Beginn der Volumenabnahme
. Tag 7-30: schnelle Volumenabnahme (ca. 30-50%)
- Ab Tag 30: langsamere Volumenabnahme

- Knoten werden hypoechogen und weniger vaskularisiert

FET



Guidelines canconspial [}

Korea
Benigne symptomatische Knoten (Dysphagie, Husten, FK-Gefihl)
Benigne Knoten mit kosmetischen “Beschwerden®

- Autonome Knoten
Rezidive von SD-Karzinomen in Hoch-Risiko-Patienten

Italien

Grosse, benigne, Knoten (>20ml) in symptomatischen Patienten, falls Chirurgie
kontraindiziert oder abgelehnt

- Autonome Knoten, falls Chirurgie oder Radioiod kontraindiziert oder abgelehnt

Palliative Therapie bei Rezidiven von SD-Karzinomen, falls Chirurgie oder Radioiod
kontraindiziert oder abgelehnt

USA
RFA Rezidive von SD-Karzinomen in Hoch-Risiko-Patienten

2017 Thyroid Radiofrequency Ablation Guideline: Korean Society of Thyroid Radiology KJR 2018
Radiofrequency ablation for thyroid nodules: which indications? The first Italian opinion statement J Ultrasound 2015
American Thyroid Association Management Guidelines for Thyroid Nodules and Differentiated Thyroid Cancer Thyroid 2016
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Volume At Sonographic
Mo of basdine Volume characteris-  Number of Symptom score
Study Patients  iml} reducion®  Follow-up Design tes sesslons reduction
Kimetal 30 63 &4 65 mo Not controlled Mainky cystic 1 8% reduction
n study compresive
symptoms
leong 236 6134959 841 &mo Retrospactive Solidfcystic/ 14 NA
etal ® cohort mibced
Deandrea 10 0.MITE 4634171 Emo Prospective cohort  Solid/mived  Retreatment i NA
etal * larger nodules
Spiezia & 211217 o425 24 me Prospective cohort  Solid Mare A
etal @ component  treatment in
G0N lagernodues Volumen 6-39ml
Baeketal 15 7E+48 B2.6+81 Bmo Controlled study  Solid 1 3AFH0F0 vs 1.00
= component +076 Schrumpfung 46-93%
(=50%,)
Faggano 10 Abouts  Abouts2  12mo  Randomized  Sold : N Grossere Knoten  >1 Sitzung
etal controlled study ‘COMmpe nant
(=70%)
Limetal 126 B85 $35+117  494mo  Retrospecthe Solid and 22414 43518 v OB£0.9
e study mibced
Tmlg 45 13,5667 T2.4+113 &mo Retrospective NA INA NA
etal
Deandrea 40 15,1431 7212 &mo Randomized Solid (>70%) Probablyone 3419 v 0407
etal * controlied study session
Cesareo 42 24.5:19.6 6B.6:135 dmo Randomized Solid {*70%)  One session 28£3.3 v 0422
etal T controlled study
Vakeavi 45 300182  -B0Ax161 2y Retraspactive Solid (>70%)  One session 54531 19613
etal ®
Ceﬂm: 45 23.5:1B6 T1Ax143 1y Retrospactive Solid (>70%)  One session 343 v 04208
etal

Radiofrequency ablation for the management of thyroid nodules: A critical appraisal of the literature. Clinical endocrinology 2017
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- 277 Patienten; 300 Knoten bzw. 154 Knoten nach 3 /12 Mt
- Volumen 13.8 + 15.9 ml
- 40 Patienten mit 47 Knoten hyperthyreot

- 3 Monate VR 68+16%: 12 Monate 82+13%: 2% der Knoten VR
<50%

- Von 32 hyperthyreoten Patienten
- 27 euthyreot, 4 subklinisch hyperthyreot, 1 hypothyreot

- 1,8% Stimmveranderung rev.; permanent hypothyreot 0.3%;
Infektion 0.3%

Monopolar Radiofrequency Ablation of Thyroid Nodules: A Prospective Austrian Single-Center Study Thyroid 2018



Ablation vs. Chirurgie o St Gallen

37 RFA vs. 74 Chir.
VR 70% nach 12 Monaten (12.45 vs. 4.56ml)
Single Session 36 Fallen o o _—

Preprocedural costs
Radiological visit 2530 Surgical visit 2530 Surgical visit 2530
Laboratory tests 10020 Laboratory tests 291.10 Laboratory tests 291.10
Outcomes RFA  Surgery Us 4170 ECG 1440 ECG 1440
(= 3 "I') (=T 4) Otolaryngological visit 170 Chest X-ray 2690 Chest X-ray 2690

Anaesthesiological visit ~ 34.50  Otolaryngological visit 3450  Otolaryngological visit ~ 34.50
Anaesthesiological visit 3450 Anaesﬂlesmloglca] visit

by Aber matigne in 6 chir. Fallen

Patients without levothyroxine prior to treatment 31 68 124070 Operating theatre 192000  Operating theare  1,980.00
Hj"pﬂﬂlj'l'ﬂidism 0 17% US machine 3.00 Tools 197.60 Tools 197.60
Drugs 170 Drugs 664.00 Drugs 664.00

Total number of procedures 38 T4 (B) Personnel
. . Radiologist 57.00 Surgeon (x2) 202.60 Surgeon (x2) 207.60
Pmm Pﬂ.lll 2 74* Nurse (x2) 45.50 Theatre nurse 41.50 Theatre nurse 42.50
Complication rate 2 10#* Anaesthetist 57.00 Nurse (x2) 8290 Nurse (x2) 8500
Anaesthetist 10130 Nurse (x2) 103.80
(C) Hospitalization
Hospital day - >24 hours hospital stay ~ 862.50 <24 hours hospital stay ~ 375.00
*P < 0.05 versus RFA. ATD, antithyroid drugs; RFA, radiofrequency ablation. Follow-up costs

Laboratory tests 11.50 Laboratory tests 2270 Laboratory tests 2270
us 4170  Otolaryngological visit 3450  Otolaryngological visit 3450

Total €1661.50 Total €4556.30 Total €4139.40

RFA compared to surgery for the treatment of benign thyroid nodules. Int J Endocrinol 2014



Komplikationen sl o |
- 2421 Patienten mit 2786 Knoten (benigne und maligne)
- Insgesamt: 2.4%; Major 1.35%

- Stimmveranderung 1.4%; permanent in 0.2%

- Knotenruptur 0.2%

- permanent hypothyreot 1 Patient
- Schaden am Plexus brachialis: reversibel 1 Patient

- maligne Knoten hoheres Komplikationsrisiko

Safety of radiofrequency ablation of benign thyroid nodules and recurrent thyroid cancers. International J Hyperthermia 2017
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Lateral approach Trans-isthmic approach

Danger triangle

To minimize recurrent laryngeal nerve damage
- Trans-isthmic approach method
- RLN saving method

Baek et al. Korean J Radiol. 2011






Zusammenfassung e e calle

- Je nach Land, werden Daten unterschiedlich interpretiert
- Bel benignen Knoten (eher klein- mittelgross)

- Minimal-invasive, ambulante Option

- Cave: Malignitat, follow-up der Patienten

- Spezialfalle: ggf. auch im Rahmen von SD-Karzinomen



