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RLN injury

Pisanu A. J Surg Research. 2014;188:152-161.

Systematic review and Meta-analysis of 20 studies

23,512 patients and 35,513 nerves at risk

Transient recurrent laryngeal nerve injury (<6 months) 4,5%

Permanent recurrent laryngeal nerve injury (<6 months) 1,5%



Malpractice litigations

Abadin SS. Surgery 2010;148:718-723

Recommendations against malpractice litigations:

1.RLN visualization

2.Record in the operative note a statement on RLN visualization and its intact anatomy

3.Clearly discuss with the patients the possibility of RLN injury and other complications

4.Preoperative laryngoscopy



RLN injury prevention

Ann Surg. 2002 Feb;235(2):261-8.

Laryngeal recurrent nerve injury in surgery for benign thyroid diseases: effect 

of nerve dissection and impact of individual surgeon in more than 27,000 

nerves at risk.

Hermann M, Alk G, Roka R, Glaser K, Freissmuth M.

Laryngoscope. 2002 Jan;112(1):124-33.

Advantages of recurrent laryngeal nerve identification in thyroidectomy and 

parathyroidectomy and the importance of preoperative and postoperative 

laryngoscopic examination in more than 1000 nerves at risk.

Steurer M, Passler C, Denk DM, Schneider B, Niederle B, Bigenzahn W.

World J Surg. 2008 Jul;32(7):1358-66.

Intraoperative monitoring of the recurrent laryngeal nerve in thyroid surgery.

Dralle H, Sekulla C, Lorenz K, Brauckhoff M, Machens A; German IONM Study 

Group.

Br J Surg. 2009 Mar;96(3):240-6.

Randomized clinical trial of visualization versus neuromonitoring of recurrent 

laryngeal nerves during thyroidectomy.

Barczyński M, Konturek A, Cichoń S.

Gold StandardGold Standard

Recurrent laryngeal nerve visualizationRecurrent laryngeal nerve visualization



RLN injury prevention

Visualization

Incidence of postoperative recurrent nerve injury without

nerve exposure (period 1, 1979–1990) and with nerve exposure 

(period 2, 1991–1998, and period 3, 1999).

(A)In all types of resections, the incidence of recurrent nerve 

injury declined significantly (P < .01) if period 1 (no nerve 

exposure) was compared with period 2 (surgery with nerve 

exposure).

(B)The data for subtotal resections have been redrawn with an 

expanded y-axis to illustrate the significant effect of nerve 

exposure (P < .001, period 1 vs. 2).

Hermann M. Ann Surg 2002 Feb;235(2):261-8.

“Exposure of the recurrent nerve 

significantly reduced the global rate 

of transient and permanent RLN 

injury”

27,000 nerves at risk



Standardized IONM technique
L1 – Preoperative laryngoscopy

V1 – Vagal nerve (VN) stimulation before dissection

R1 – Recurrent laryngeal nerve (RLN) stimulation at initial identification

R2 – Recurrent laryngeal nerve (RLN) stimulation at the end of dissection

V2 – Vagal nerve (VN) stimulation after complete thyroidectomy

L2 – Postoperative laryngoscopy

Injury Injury



Malpractice litigations

75 malpractice claims

RLN palsy: 57.3%



Neuromonitoring documentation
EMG report at the end of total 

thyroidectomy and central lymph node 

dissection.

aV1= EMG signal of the vagus nerve (VN) 

before thyroid dissection;
bR1= EMG signal of the recurrent 

laryngeal nerve (RLN) at initial 

identification;
cR2= EMG signal of the RLN at the end of 

thyroid dissection and CLND;
dV2= EMG signal of the VN after complete 

thyroidectomy and CLND. 

Short arrow = stimulation through APS 

electrode;

Long arrow = stimulation through 

monopolar electrode.



Troubleshooting algorithm
Loss of Signal (LOS) Amplitude <100µV | RLN lesion versus IONM System malfunction  



RLN injury prevention

I-IONM

Barczyński M. Br J Surg. 2009 Mar;96(3):240-6.

In patients with RLN visualization plus 

neuromonitoring the prevalence of RLN injury and 

transient RLN palsy were respectively 2,3% (p = 

0,007) and 1,9% (p = 0,011) lower than with 

visualization alone

Randomized clinical trial of visualization 

versus neuromonitoring of recurrent 

laryngeal nerves during thyroidectomy

(1000 nerves at risk)

“Intermittent nerve 

monitoring decreased 

the incidence of 

transient but not 

permanent RLN palsy 

compared with 

visualization alone”

NPV 

98,4%
PPV 

37,8%



Two stage thyroidectomy

Management algorithm after loss 

of signal (LOS) during continuous 

neural monitoring in thyroid 

surgery without, with incomplete 

or complete intraoperative 

recovery of electromyographic 

(EMG) signal

Schneider R. Gland Surg. 2016;5:607-616.



RLN injury prevention

I-IONM

Pisanu A. J Surg Research. 2014;188:152-161.

“No significant difference in the incidence of

transient and permanent RLN palsy”

Systematic review and Meta-analysis of 20 studies

23,512 patients and 35,513 nerves at risk

High volume 

surgeons

3 RCT



RLN injury prevention

I-IONM (PPV)

Schneider R. Br J Surg. 2015;102:1380-1387.

IIONM – mean PPV: 61,9%

CIONM – PPV: 88,2%

C-IONM: 0,4% reduction in

permanent vocal cord palsy (p = 0,019)



Prevalence of neuromonitoring
United States

Gianlorenzo Dionigi.

Tiroidectomia con monitoraggio dei nervi laringei. Editore: Edra, 2014

The value of IONM 

information for surgeons 

is highlighted by its 

prevalent use in high 

volume centers by 

surgeons performing >100 

thyroid and parathyroid 

surgeries per year

Sturgeon C. World J Surg. 2009;33:417-425.

Trends of recurrent laryngeal nerve 

monitoring device use in thyroid and 

parathyroid surgery in Italy from 2007 to 

2013

Italy

Dionigi G. Updates Surg. 2014;66:269–276.



Continuous Intraoperative Nerve 

Monitoring (C-IONM) 



RLN injury prevention

C-IONM

“For CIONM, combined EMG 

events indicative of imminent nerve 

injury were defined as an EMG 

amplitude decrease of 50% or 

more and a latency increase of 10%

relative to baseline values”

C-IONM comprises

automatic periodic stimulation

of the vagus nerve 



RLN injury prevention

C-IONM

NPV 

97,0%

PPV 

33,0%

Phelan E. Laryngoscope. 2014;124:1498-1505.

Severe combined event

(Amplitude decrease > 70% | Latency increase > 10%)

Reversible in 73%

NPV 

98,0%

PPV 

83,0%

Loss of signal (amplitude <100 µV)

Reversible in 17%



Pros and Cons of Neuromonitoring

I-IONM

PROS
1.Nerve identification before visualization 

resulting in a significant decrease in the 

prevalence of RLN temporary paresis

2.Identification of anatomic variants of RLN 

with a reduction in injuries of the anterior 

motor branch

3.Verification of RLN functional integrity of a 

visually intact nerve to aid intraoperative 

decision making 

4.Definition of the site of a nerve injury in the 

event of loss of signal

C-IONM

PROS
1.Real-time detection of an impending 

RLN injury with early modification of the 

intraoperative strategy, thus avoiding 

nerve damage

CONS
1.The RLN palsy is usually identified after it 

has occurred

CONS
1.360° vagus nerve dissection to place 

the electrode



Conclusions
RLN visualization remain the gold standard to reduce 

transient and permanent nerve injury

The use of I-IONM associated to C-IONM with a 

standardized technique is suggested to:

―improve RLN identification and verify RLN function;

―modify the surgical maneuver and strategy;

―provide documentary evidence of RLN functional integrity 

at the end of surgery

A documentation of RLN visualization in the operative note 

and the neuromonitoring report are recommended to 

demonstrate that the operation met the standard of 

practice


