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Efficacy of Intraoperative Neural Monitoring (IONM) in Thyroid
Surgery: the Learning Curve

Min Kyu Kwak, Song Jae Lee, Chang Myeon Song, Yong Bae Ji and Kyung Tae
Department of Otorhinolaryngology-Head and Neck Surgery, Hanyang University College of Medicine, Seoul, Korea

Background and Obijectives: Intraoperative neural monitoring ((IONM) of recurrent laryngeal nerve (RLN) in
thyroid surgery has been employed worldwide to identify and preserve the nerve as an adjunct to visual
identification. The aims of this study was to evaluate the efficacy of IONM and difficulties in the learning curve.
Materials and Methods: We studied 63 patients who underwent thyroidectomy with IONM during last 2 years.
The standard IONM procedure was performed using NIM 3.0 or C2 Nerve Monitoring System. Patients were
divided info two chronological groups based on the success rate of IONM (33 cases in the early period and
30 cases in the late period), and the oufcomes were compared between the two groups. Results: Of 63
patients, 32 underwent total thyroidectomy and 31 thyroid lobectomy. Failure of IONM occurred in 9 cases:
8 cases in the early period and 1 case in the late period. Loss of signal occurred in 8 nerves of 82 nerves
at risk. The positive predictive value increased from 16.7% in the early period to 50% in the late period. The
mean amplitude of the late period was higher than that of the early period (p<0.001). Conclusion: IONM in
thyroid surgery is effective to preserve the RLN and to predict postoperative nerve function. However, failure
of IONM and high false positive rate can occur in the learning curve, and the leaming curve was about 30
cases based on the results of this study.

Key Words: Thyroidectomy, Infraoperative neural monitoring, Recurrent laryngeal nerve, Vocal cord paralysis
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Table 1. Characteristics of patients (n=63)

Characteristics N
Age (years) 54.3 (22-87)
Sex (female/male) 39/24
Tumor size (mm) 21 (3—110)
BMI (kg/m®) 24.9
(18.1-33.4)
Extent of thyroidectomy
Total thyroidectomy 32 (50.8%)
Lobectomy 31 (49.2%)
Central neck dissection 33 (52.4%)
Lateral neck dissection 5 (7.9%)
Operation time (min) 136.4
(40-305)
Thyroid pathology
Malignancy
Papillary carcinoma 42 (68.3%)
Follicular carcinoma 3 (4.8%)

Poorly differentiated thyroid carcinoma 2 (3.2%)
Benign

Adenomatous hyperplasia 7 (11.1%)

Chronic lymphocytic thyroiditis 5 (7.9%)

Follicular adenoma 4 (6.4%)
Complications

Transient hypoparathyroidism 6 ( )
Permanent hypoparathyroidism 1 )
Transient recurrent laryngeal nerve palsy 3 (4.8%)
Hematoma 2 )
Chyle leakage 1 (1.6%)

BMI: body mass index, N: number
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Fig. 1. Failure rate of intraoperative neural monitoring in the
early and late periods.
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Table 2. Correlation of postoperative vocal cord paralysis and

loss of signal in infraoperative neural monitoring according to
the period

Table 3. Validation of the performance of intraoperative neural
monitoring for predicting postoperative recurrent laryngeal
nerve function according to the period

Farly period Late period Total Daramater | Sensiivity Specifcly PPV NPV

LOS (+) LOS (=) LOS (+) LOS (-) (%) (%) (%) @)

VCP (+) 1 0 1 0 2 Early period 100 86.8 16.7 100
VCP (=) 5 33 w 41 80 Late period 100 97.6 50 100
Total 6 33 2 41 82 Overall 100 92,5 05 100

LOS: loss of signal, VCP: vocal cord paralysis

NPV: negative predictive value, PPV: positiive predictive value

Table 4. Mean electromyographic amplitude according to the period

Electromyographic amplitude ( V)

Signal 0
Total (n=82 NAR) Early period (n=39 NAR) Late period (n=43 NAR)
V1 633.74+666.52 265.41+221.89 991.84+748.41 <0.001
R1 891.49+841.45 400.53+315.93 1335.69+921.23 <0.001
R2 885.76+895.78 311.39+310.74 1437.07+980.65 <0.001
V2 617.18+643.65 246.59+221.72 937.85+711.76 <0.001
NAR: nerve at risk
Table 5. Mean electromyographic amplitude according to neuromonitoring devices
Electromyographic amplitude (V)
Signal p
Total (=82 NAR) NIM 3.0 (n=35 NAR) C2 (n=47 NAR)
Al 633.74+666.52 441.46+329.14 747.85+777.64 0.021
R1 891.49+841.45 557.16+459.80 1103.00+956.72 0.001
R2 885.76+895.78 517.91+399.19 1131.00+1043.80 <0.001
V2 617.184+643.65 468.04+350.20 707.49+746.21 0.075

C2: C2 Nerve Monitoring System (Inomed, Teningen, Germany), NAR: nerve at risk,
(Medtronic Xomed, Jacksonville, FL, USA)
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