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Herhangi bir medikal veya ilac
firmasi ile finansal iliskim ve
cikar catismam yoktur.
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Intraoperatif Sinir Monitérizasyonu
(IONM) Yéntemleri

» Intramuskdler elektrot yerlestirme

» Glottik basing monitora (Iki balonlu endotrakeal
tup yontemi ile monitorizasyon)

» Glottik gozlem
» Laringeal kasilmanin palpasyonu

* Yuzeyel elektrotlu monitortizasyon
yontemleri

— Postkrikoid laringeal elektrotlar

— Yuzey elektrotlu endotrakeal tup ile
Intraoperatif sinir monitorizasyonu
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Intrinsik Laringeal Kaslar
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Yuzey Elektrotiu Endotrakeal Tip lle IONM
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Posterior Krikoaritenoid Kas
Monitorizasyonu

)

Liddy W. Laryngoscope 2017 Jan 31. doi: 10. 1002/lary.26456
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Uyari Akim Degerleri

« Esik Deger (Threshold): Monitorizasyonda gorulebilir
EMG aktivitesi olusturan en kuguk elektrik akimi
degeridir (0.3-0.4 mA).

 Maksimum Uyariima Degeri: En yuksek amplitudun
elde edildigi uyarinin en dusuk akim siddetidir.
Maksimum uyari degerine ulasildiginda butun sinir
liflerinin depolarize oldugu anlasilir (0.8 mA).

 Sinir bulunduktan sonra 1 mA, iyi ve guvenli akim ust
siniri olarak kabul edilir. Sinir aramalarinda 2 mA akim
kullanilabilir.

Randolph GW, Dralle H wit International Intraoperative Monitoring Study Group. Laryngoscvope, 2011; 121:51-16.
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Normal Amplitut Degerleri

* Nervus vagus: 739,7+433,9 yV

» Rekuren laringeal sinir: 891,6+731 pyV

e Superior laringeal sinir: 246,6+98,9 uV

« Sag ve sol sinirler arasi amplitud farkli degil

« Amplitud yas, cinsiyet, tiroid hastaligi tipi, vucut
Kitle indeksi, sinirin diseksiyon genisligi ile iligkisi
yok.

. |deal degerlendirme icin amplitiid >500 pV (300
uV’un altinda olmamasi) istenir.

Lorenz K. Langenbecks Arch Surg 2010;395:901-9
Sritharan N. Laryngoscope 2015;125:E84-E89.
Schneider R. Laryngoscope 2016;1260-6.
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Amplitut Farkhhklarinin Nedenleri

* Hastaya yapilan kas gevsetici dozu ve zamani

 Sinire probun temasi
— Sinire prob dokunusunda degisiklikler
— Sinir Uzerindeki fasya ve yumusak dokudaki degisiklikler
— Uyari yapilan bolgede kan ve sivi birikimleri
« Endotrakeal tup pozisyonu ve buna bagli elektrotlarin
pozisyonundaki degisiklikler
 Sinir icinde motor liflerin pozisyonu

Sritharan N. Laryngoscope 2015;125:E84-E89.
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Hastaya Yapilan Kas Gevsetici Dozu

* Depolarizan kas gevseticiler

— Suksinilkolin (2-2,5 mg/kg) (Lysthenon)
* Non-depolarizan kas gevseticiler

— Atrakuryum (0,5 mg/kgTracrium)

— Rokuronyum (0,6 mg/kg) (Esmeron)

4 év ¥
\

Randolph GW, Dralle H wit International Intraoperative Monitoring Study Group. Laryngoscvope, 2011; 121:51-16.
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Non-Depolarizan Kas Gevseticiler

Rokiuronyum (0,6 mg/kg) (Esmeron)

* 0,6 mg/kg dozun amplitut uzerindeki etkisi;
— Ortalama 29 dakikada %80 oraninda etkisi azalir.
— 1 saatte tamamen ortadan kalkar.
— 2 mg/kg sugammadex (Bridion) ile 5 dk’da etki

ortadan kalkar.

- 0,3 mg/kg dozun amplitut uzerindeki etkisi;
— Ortalama 16 dakikada %80 oraninda etkisi azalir.
— 30 dakikada tamamen etki ortadan kalkar.

Lu IC. Kaohsiung J Med Sci 2013;29:484-7, Lu IC. Surgery 2011;149:543-8, Lu IC. Laryngoscope 2016;126:1014-9

N
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Endotrakeal Tup Pozisyonunda
Degisiklikler

I8

Tup Derinl

2cm Inferior
Amplitude: 76%V

Latency: No change

1cm Inferior
Amplitude: 43%\
Latency: No change

Baseline Position
Amplitude: 1646 pV
Latency: 1.85ms

1cm Superior
Amplitude: 68%\
Latency: No change

2cm Superior
Amplitude: 80%\
Latency: No change

; Amplitude: 47568

Baseline
Amplitude: 1646 V.
Latency: 1.85 ms

Clockwise 45°
— Amplitude: 22% & *
I No change

VA

4 8

unterclockwise 80° :
[latency: No change g [latency: No change
A,

Fe @ \\ ")
180° Rotation
Amplitude: 18% ¥ *

statistical significance Latency: No change

Barber SR. Laryngoscope 2016
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* Nervus vagus RN .

— Sol : 8,14+0,86 ms

— Say: 5,47+0,73 ms| = |

(p<0,0001) oo _|

* Rekuren laringeal sinir:
3,96+0,69 ms

» Superior laringeal sinir:
3,56+0,49 ms

Sritharan N. Laryngoscope 2015;125:E84-E89.
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Surekli Vagus Uyarisi

Stim2- 100 mA Session 1

Session Start: 06/22/2016 11:19 AM
Session End: 06/22/2016 11:49 AM

Latency Alarm: +10%
Amplitude Alarm: -50%

1 Vocalis Left
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Schneider R. Head Neck 2013;35:1591-8
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“Rekiiren laringeal sinir (RLS)
yaralanmalarinin en iyi tedavisi;
onlenebilir karektere sahip olmasidir.”

LAHEY, 1938

800
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Severity of Recurrent Laryngeal Nerve Injuries in Thyroid

Surgery

Gianlorenzo Dionigi' + Che-Wei Wu” * Hoon Yub Kim® - Stefano Rausei® +
Luigi Boni' - Feng-Yu Chiang®

Table 1 Mechanisms, recovery outcomes, and physical changes in RLNIs

RLNIs, n (%) Visible injury, Permanent VCP, Temporary VCP, Recovery time,
n (%) n (%) n (%) days”
Type of injury
Traction 202071 %) 10 (5 %) 3 (1.4 %) 199 (98.6 %) 27 +£9
Thermal 45 (17 %) 10 (22 %) 13(28 %) 32 (72 %) 91 + 11
Compression 12(42%) 00 %) 0 (0 %) 12 (100 %) 514+7
Clamping 10 (34 %) 9 (90 %) 5 (50 %) 5 (50 %) 90 + 11
Ligature 5(1.6 %) 4 (80 %) 0 (0 %) 5 (100 %) 85 £ 15
Suction 4(14%) 250 %) 0(0 %) 4 (100 %) 76 + 8
Section 4 (1.4 %) 4100 %) 4 (100 %) 0 (0 %) No recovery
Physical changes
(+) Visible 39 (139 %) - 22 (56 %) 17 (44 %) -
(—) Detectable by IONM only 242 (86.1 %) — 3 (1.2 %) 239 (98.8 %) -
Total 281 (100 %) - 25 (100 %) 256 (100 %)° -

RLNI recurrent laryngeal nerve injury, n number of at-risk nerves, VCP vocal cord palsy
* Data from RLNIs with temporary VCP

®< This study analyzed 3143 patients and 6093 nerves at risk for RLNL The overall rates of patients and nerves at risk for permanent palsy were
0.8 and 0.41 %, respectively; the overall rates of patients and nerves at risk for temporary palsy were 8.1 and 4.2 %, respectively
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« Sinyal Kaybi: Kuru bir alanda uyari esik degerinin (izerinde bir
akim (1-2 mA) ile sinir uyarildiginda vokal kordlardan elde edilen

EMG’de amplitudinin 100 uV’un altinda olmasi ve/veya sesli uyari
tonunun alinmamasidir.

- intraoperatif Sinyal lyilesmesi
— Tam sinyal iyilesmesi: Sinyal kaybi gelistikten sonra alinan
sinyal, ilk amplitidun %50’sinin Uzerine ¢ikmasi
— Kismi sinyal iyilesmesi: Sinyal 100 uV’'un uzerine

cikmasina karsin ilk amplitut degerinin %50’sinin altinda
kalmasidir.

Randolph GW, Dralle H wit International Intraoperative Monitoring Study Group. Laryngoscvope, 2011; 121:51-16.

Scheneider R. Head Neck 2016;38 Suppl 1:E1341-50
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Schneider R. Laryngoscope 2016;1260-6.
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Traksiyon Travmasinin Saptanmasi
ve Onlenmesi

« Sinire uygulanan traksiyonla guc arttikga sinyal kaybi olusma suresi
azaliyor.

« Traksiyonla amplitidde % 50 diusme 61=%5 sn
« Amplitudde % 50 dususten sinyal kaybina kadar 345 sn

« Sinyal kaybi olmadan traksiyon sonlandirildiginda (amplitud %
50’den fazla distuginde)

« amplitid iyilesmesi % 98=+3 (Traksiyon zamani: 56+5 sn)
« Tekrarlayan traksiyonlarda iyilesme kotu;
« 2. traksiyon sonrasi % 75=%+4 (38+7 sn)
3. traksyion sonrasi % 51=+5 (15+4 sn)

« Sinyal kaybi oldugu anda traksiyon durdurulunca amplitid
duzelmesi % 36*+4

« Sinyal kaybi oldugunda 1 dakika traksiyon sonrasi traksiyon

sonlandirildiginda amplitud dizelmesi % 152

Wu CW. Surgey 2014;155:329-39
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Traksiyon Travmasinin Saptanmasi
ve Onlenmesi

* Sinire 1-2 mm yakin monopolar koter kullanimi ile ciddi amplitut azalmasi
oluyor.

« Sinir Uzerine direkt koter uygulamasi ile sinyal kaybi olugsmakta ve sinyal
geri donmemektedir.

« Sinir klemplendiginde ve kesildiginde sinyal kaybi olup, geri
donmemektedir.

- Wu CW. Surgey 2014;155:329-39
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Sag ve Sol Rekiiren Laringeal Traksiyon
Travmasina Duyarhiligs

* Sinirin travmaya duyarlihigi ile ilgili
bireysel fark vardir
« Sag ve sol tarafta RLS'nin travmaya
duyarliligi esit deqil
— Bir taraf diger tarafa gore 4.3 (1.4-146,4,
p=0.0008) kat travmaya daha duyarl
— Daha duyarli sinir sagda veya solda olabilir

Lamade W. Langenbecks Arch Surg 2016;401;983-90

4 év ¥
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Rekuren Laringeal Sinir Yaralanmasinin
Saptanmasinda Siirekli Vagus Uyarisi

Kombine EMG degisiklikleri Kombine degisim

: : .. . Amplitid>%50, Lat >%10
« Hafif kombine degisimler (Amplittd>76 atency>%10)

— Amplitud: % 70-50'ye

disme «  Kombine degisim: % 78
— Latency: % 5-10 artma traksyon o
«  Orta kombine degisimler * Kombine degisim
— Amplittid: % 50-70 diisme * Yok: VKP: % O
— Latency: % 10’dan fazla  Var
artma — Tek: VKP % 0
« Ciddi kombine degisimler — Multipl: VKP: % 50
— Amplitud: % 70’'ten fazla « Sinyal kaybi gelisenlerde
disme VKP var |
— Latency: % 10’dan fazla . ?(I)rllyal kaybi gelismeyen VKP
artma

Schneider R. Head Neck 2013;35:1591-8
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Surekli Vagus Uyarisinda EMG

Degisiklikleri
Ciddi kombine Sinyal kaybi
bulgular (>7) olmasi
* Amplitud dugmesi > % 70 Sensitivite: % 83

° Gecikme zamani uzamasi > % Spesifite: % 99

Pozitif prediktif deger: % 83
*Negatif prediktif deger: % 98
*Reversibilite: % 17

‘ -SenS|t|V|te % 67

‘ *Spesifite: % 92

@ *Pozitif prediktif deger: % 33
‘ *Negatif prediktif deger: % 97
% *Reversibilite: % 73

Phelan E. Laryngoscope, 2014; 124:1498-
505
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Dynamics of loss and recovery of the nerve monitoring signal during thyroidectom
predict early postoperative vocal fold function

Rick Schneider, MD,* Carsten Sekulla, PhD, Andreas Machens, MD, Kerstin Lorenz, MD, Phuong Nguyen Thanh, MD, Henning Dralle, MD

Department of General, Visceral, and Vascular Surgery, Martin Luther University Halle—Wittenberg, Halle (Saale), Germany.

Head Neck 38: E1144-E1151, 2016

Tip 1 Sinyal Kayb: Tip 2 Sinyal kayb:

« Sinyal kaybi devaminda * Sinyal kaybr devaminda
VKP: % 100 VKP: % 75

- Kismi sinyal iyilegmesinde ~ * Kismi sinyal iyilegmesinde
(<%50 sinyal iyilesmesi), (<%50 sinyal iyilesmesi),
VKP: % 100 VKP: % 67

« Tam sinyal iyilesmesinde * Tam sinyal iyilegmesinde
(>%50 sinyal iyilesmesi), (>%30 sinyal iyilesmesi),

VKP: % 0 VKP: % 0
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Prospective Study of Vocal Fold Function After Loss of the
Neuromonitoring Signal in Thyroid Surgery: The International
Neural Mnnjtﬂring Stlld}r GI‘DIl]}’EI POLT Stlld}i’ Laryngoscope, 126:1260-1266, 2016

Rick Schneider, MD; Gregory Randolph, MD; Gianlorenzo Dionigi, MD; Marcin Barezgynski, MD;

TABLE 1.
Impact of Sumgical Strategy on LOS.

Patients With LOS (115 Patients)

Segmental LOS Type 1 Global LOS Type 2 (59
(56 Patients) Patients)
Variable No. (%) No. (%) P
Mechanism of RLN injury
‘ Traction 38 (67.9) 54 (91.5) .001
Electrocoagulation around the RLN 9 (16.1) 1 (1.7
‘ Pinching (picking up of tissues around 7 (12.5) 0 (0)
the RLN imparting direct trauma to the nerve)
‘ Unclear 2 (3.6) 4 (6.8)
Level of RLN injury
‘ P1 34
P2 10
% P3 12
‘ LOS = loss of signal; RLN = recurrent laryngeal nerve.
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Prospective Study of Vocal Fold Function After Loss of the
Neuromonitoring Signal in Thyroid Surgery: The International
Neural Mﬂl'ljtﬂ-riillg Stlld}r GI‘DIl]]’E POLT Stlld}i’ Laryngoscope, 126:1260-1266, 2016

Rick Schneider, MD; Gregory Randolph, MD; Gianlorenzo Dionigi, MD; Marcin Barezgynski, MD;

TABLE IV.
Recovery of Vocal Fold Function After LOS Within the First Six Months.

Patients With LOS (115 Patients)

Segmental LOS Type 1 Global LOS Type 2
(56 Patients) (59 Patients)
Status of Postoperative Vocal Fold Function MNo. (%4) No. (96) P
Postoperative day 2
No palsy 3 (5.4) 18 (30.5) .002
Incomplete palsy 17 (30.3) 14 (23.7)
Complete palsy 36 (64.3) 27 (45.8)
Postoperative month 2*
No palsy 29 (51.8) 45 (76.3) .026
Incomplete palsy 14 (25.0) 7 (11.8)
Complete palsy 13 (23.2) 6 (10.2)
Postoperative month 4t
No palsy 41 (73.2) 53 (89.8) .109
Incomplete palsy 8 (14.3) 2 (3.4)
Complete palsy B (10.7) 3 (5.1)
Postoperative month 6
No palsy 50 (89.3) 55 (93.2) 661
Incomplete palsy 2 (3.8) 2 (3.4)
Complete palsy 4 (7.1) 2 (3.4)

*One patient missing in the LOS type 2 group.
TOne patient missing in each LOS group.
LOS = loss of signal.
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Participating centers (n=9)

No. Center No. of cases
1 Dralle Henning Halle/Saale, Germany 28
2  Dionigi Gianlorenzo Varese, Italy 11
3 Musholt Thomas Mainz, Germany 9 % 25
4  Uludag Mehmet Istanbul, Turkey 9
5 Ozedemir _Murat |zmir, Turkey 6
6 Barczynski Marcin Krakow, Poland 3
7 Sezer Atakan Edirne, Turkey 2
8 TeksOz Serkan Istanbul, Turkey 1
9  Weber Theresia Mainz, Germany 1
70

= 6 excluded cases because of incomplete documentation

or Ingical error

= 64 completely documented PREC cases
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In summary

LOS 1 (n=26) LOS 2 (n=35)

* by strechting, compression or

* by traction / strechting (97 %)
coagulation (42%; 38%; 8%)

Amplitude recovery <50% of BL (n=17) Amplitude recovery <50% of BLin=17)

* Early postop VFP 94% * Early postop VFP 47%
Amplitude recovery =50% of BL Amplitude recovery =50% of BL after
after 8 min waiting time (n=9) 13 min waiting time (n=18)
* No early postop VFP * No early postop VFP!

Outcome LOS 1 vs. LOS 2 at 6 months postop

* No permanent VF dysfunction (full recovery within 6 vs. 4 months)

e

14116

i
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Conclusions

* Avoid traction / strechting / bipolar coagulation close to the RLN
during thyoid dissection;

* Complete recovery of EMG amplitude after LOS can be defined as
re-increase of amplitude = 50% of initial baseline amplitude,

predictive for intact postop VC function;
* Wait 15 min for EMG recovery;

* Incomplete recovery after global LOS vs. segmental LOS means

risk of 50 % vs. almost 100 % of postop VC palsy;

* No permanent VC palsy after LOS with intraop recovery of EMG

15/16 -
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» |ONM’DE en uygun sonu¢ IONM’nin
temel prensiplerinin bilinmesi ve
uygulanmasi ile alinabillir.

» |ONM ile ilgili yapilacak yeni calismalar
temel prensiplere onemli katkilar
saglayacaktir.
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