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Intraoperative neuromonitoring in thyroidectomy: the learning curve

AIM: To evaluate the learning curve in the use of intraoperative neuromonitoring of recurrent laryngeal nerve and vagus
in thyroid surgery.
MATERIALS OF THE STUDY: We analyzed 140 pts treated consecutively for thyroid disease. All the patients were neu-
romonitored with Intraoperative neuromonitoring of recurrent laryngeal nerve and vagus. We divided these patients in
7 groups to collect the adverse events during our learning curve.
RESULTS: We monitored consecutively 271 nerves. The incidence of transient paralysis was 0.73%.No significant differ-
ences were recorded in the groups about the calceium values,the mean operative time. Sensitivity was 100%, specificity
99%, Predictive positive value was 33%, negative predictive value was 100%.
DISCUSSION: The recurrent laryngeal nerve injury is the most frequent adverse event in thyroid surgery. The causes of
the lesion are different. The introduction of non-invasive monitoring devices that define the standard of IONM in thy-
roidectomy is increasing in the last period. In our study we performed the neuromonitoring in four times finding sev-
eral benefits: avoid damage from excessive traction of the thyroid; early identification of RLN extra-laryngeal branches;
identification and preservation of the parathyroid glands.
CONCLUSION: The use of neuromonitoring in course of thyroidectomy helps the surgeon to early localization, identifica-
tion, visualization and dissection of the RLN. It is important highlight that for the surgeon, especially the less experi-
enced, the opportunity to immediately verify the absence of nerve structures and the presence of lesions is very important
especially in education and research. We confirm that real learning curve requires at least 60 consecutive cases as report-
ed by others in literature.

KEY WORDS: Hypocalcaemia, Intraoperative neuromonitoring, Learning curve, Recurrent laryngeal nerve injury,
Thyroid surgery

The incidence of injury to the RLN after thyroidec-
tomy depends on the postoperative follow up and on
the use of direct laryngoscopy. Some authors, howev-
er, suppose an incidence of neurological lesions greater
than in literature, particularly in the “low volume” cen-
ters of thyroid surgery 2. For many years the intra-
operative identification of the RLN has been identi-
fied as the standard practice in thyroid surgery, reduc-
ing, but not eliminating, the risk of iatrogenic injury.
The causes of the lesion may be connected to differ-
ent events: 
– Iatrogenic damage: stretching, cutting, squeezing, aspi-
ration, pressure, ligature, electric shock and / or heat
spread, ischemia, edema, inflammation, handling 3;

Introduction

The recurrent laryngeal nerve (RLN) injury is the most
frequent adverse event in thyroid surgery with signifi-
cant impact on patient’s quality of life 1.
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– Anatomical Changes: extra – laryngeal branches, a con-
dition that, according to several studies occurs in 30- 60
% of the population 4,5 and is a risk factor for the
achievement of paralysis (temporary or permanent)6; dis-
torted RLN that is an anomalous position,especially in
case of large goiters with substernal extension.
Intertwining between branches of the RLN and inferior
thyroid artery (ITA), that consists of a highly variable
relationship between RLN and ITA 7 putting the RLN
at risk of injury during a bleeding; non-RLN, a rare
anatomical variation observed especially in the right side,
which occurs in 0.3 - 1.6% of cases 8.
– Risk factors: reoperation, in which the estimated risk
of laryngeal permanent paralysis is from 2% to 30% 9,10

regardless of type of disease (benign or malignant) 11,12.
Cancer, that may cause the invasion of the soft tissue
and of the nerve itself (invaded in more than 20% of
cases) 13. Several studies have reported rates of paralysis
of the RLN (RLNP) during thyroid resection for can-
cer between 2% and 50% 9,14-17.
Extent of surgery, because extended resections are relat-
ed to a higher risk of injury of RLN 18. The total thy-
roidectomy and the Near Total thyroidectomy are asso-
ciated with a higher long-term survival and a lower
relapse rate. The Near Total thyroidectomy has shown
to have a lower risk of injury of RLN 11,17.
Surgical experience, understood as operations performed
/ year by the surgeon. 
Differences between left and right side 15,18,19,20.
Retrosternal goitre, that increases the risk of RLNP only
in case of reoperation for this disease 21. Graves’ disease,
for which the risk is not different from other benign
diseases 17,22. 
Regarding the potential injury of the RLN Shedd, in
1966, proposed already a functional neural monitoring 23.
The interest for this technique increased significantly in
recent years, thanks to the introduction of non-invasive
monitoring devices that define the standard of intra-oper-
ative neuromonitoring (IONM) in thyroidectomy, rec-
ognizing it as a supplement visual identification of the
nerve. Recent studies showed the use of IONM in 53%
of cases of general surgery and up to 65% in otorino-
laringoiatric surgery 24,25. The International Neural
Monitoring Study Group published detailed guidelines
for the monitoring of the RLN recommending IONM
in all patients undergoing thyroid surgery 26.
In addition, the American Academy of Otolaryngology and
Head and Neck Surgery’ suggested that the IONM is use-
ful, especially in cases of thyroid surgery, in reoperations
and in patient with pre-existing paralysis of the RLN. In
these cases the use of IONM determines an improvement
of the identification time of the RLN and a reduction of
temporary paralysis 27. The device converts the neu-
romonitoring intraoperative muscle activity in acoustic and
electromyographic signals; we know two techniques:
– Intermittent intraoperative neuromonitoring technique
(IIONM) that allows to evaluate cricoarytenoid muscle

contraction during stimulation of the RLN or the vagus
nerve with an electrical stimulation probe 28,29.
– Continuous intraoperative neuromonitoring (CIONM),
with persistent electrical stimulation of the vagus which
provides auditory and visual feedback when the RLN is
electrically or mechanically stimulated during surgery.
The identification of the RLN can sometimes be diffi-
cult, but the lack of assurance of the intact nerve, and
then of its functionality, assumes greater importance.
Several studies showed some benefits with the IONM;
Barczynski and al. demonstrated that, using this proce-
dure, transient vocal palsies decreased by 2.9% in high-
risk patients and by 0.9% in patients with low risk sug-
gesting also that the IONM increased the accuracy of
macroscopic identification of the RLN, preventing the
neuropraxia of the anterior branch 30.
Although Higgins et al. 31 showed that during thy-
roidectomy the use of IONM didn’t determine a statis-
tically significant difference in the rate of paralysis of the
vocal cords compared to the choice of the only identi-
fication of the nerve other authors state that the IONM
drastically reduces the frequency of transient and per-
manent paralysis of RLN 32,33.
Particularly, Chiang revealed that the first cause related
to injury of the RLN during thyroidectomy is the nerve
traction that results in an invisible damage 34,35.
In light of different experiences in literature, we can
identify the RLN and the integrity function of the ner-
vous circuit thanks to the use of IONM. 
We analyzed our experience and our learning curve in
the use of IONM in 140 cases consecutively treated.

Materials and Methods

From September 4, 2014 to May 14, 2015, at the
Operative Unit of General Surgery and Organ
Transplantation 140 patients underwent consecutively
lobectomy / thyroidectomy using IONM and all cases
were treated by two experienced endocrine-surgeons.
The study group included 39 males and 101 females,
mean age 53.25 ± 11.47 years.
Each case was treated with standardized surgical tech-
nique using an Energy Devices; in 64 cases Harmonic
Scalpel Focus (J & J) ® and in 76 cases Biclamp 150
(Erbe) ®. In 22 patients we performed a mini invasive
video-assisted thyroidectomy (MIVAT); these cases pre-
sented homogeneous distribution in the groups analyzed.
In order to verify the learning curve, patients were divid-
ed into 7 groups of 20 cases for each group homoge-
neous for pathology, sex and age.
All cases were performed under general anaesthesia. The
training has shared with anaesthesiologists who attended
the training dedicated to the performance of neu-
romonitoring (three multidisciplinary meetings).
All patients were preoperatively evaluated according to a
standardized protocol of the University Hospital of
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Parma: laboratory tests include calcitonin, TSH - reflex,
PTH and preoperative laryngoscopy. In cases of voice
dysfunction, we performed an initial follow-up two weeks
after surgery and then every four weeks until obtaining
the functional recovery.
We considered vocal dysfunctions that persisted six
months after surgery as permanent. 
At 24 hours after surgery an evaluation of serum calci-
um levels was performed in order to define the cases of
hypocalcaemia, when values were less than 8 mg/dl.
For each patient we obtained written informed consent
instructing him about the use and the intent of the mon-
itoring system and the possibility of a two stage thy-
roidectomy (need to perform thyroidectomy in two stages
because of the need to test the function of the ipsilat-
eral vocal cord and to reduce the risk of bilateral vocal
cord paresis).
The key to the success of neuromonitoring appears to
be cooperation with anaesthesiologists.
During the induction of anaesthesia we used neuromus-
cular blocking agents with short duration that allowed
a recovery of muscle activity within a few minutes; dur-
ing the monitoring phase, the laryngeal answer was in
this way maintained and quantifiable, pointing out that
unrecognized preoperative deficiencies of pseudo-
cholinesterase involve a prolonged paralysis.
The procedure begins with the introduction of an endo-
tracheal tube for monitoring, pre-assembled with silver
coupled electrodes to left and right, integrated in the
surface of the tube, which are bilaterally in contact with
the medial surface of the vocal cords. For tube place-
ment is not recommended the use of lidocaine or oth-
er lubricant gels that can reduce contact between the
surfaces. At the same time it is necessary to position the
recording electrodes. 
Subsequently there is the patient’s positioning with atten-
tion to neck hyperextension that may cause a disloca-
tion of the tube 36.
The system of neuromonitoring has a specific pattern
that, according to the standard procedures, is represent-
ed by a four time procedure (Table I).

Results

On 140 patients that consecutively underwent neu-
romonitoring during thyroid surgery, in 9 cases was per-

formed a lobectomy, so the number of nerves undergo-
ing neuromonitoring was 271. The incidence of tran-
sient paralysis of RLN was 0.73%, corresponding to 2
nerves of 271 monitored and it was not statistically sig-
nificant between groups analyzed.
The surgical indication are summarized in Table II.
The complications in each group analyzed were as fol-
low:
– GROUP 1: Two mild dysphagia, one of which associ-
ated with slight fatigue during phonation; two paresthe-
sia associated with serum calcium levels of 7.3 mg/dl
and 6.8 mg/dl 24 hours after surgery;one bleeding that
required surgical revision two hours after surgery and
caused a transient hoarseness;one transitory dysphonia.
– GROUP 2: of 20 only one case of mild dysphagia;
– GROUP 3: three paresthesia associated with postopera-
tive serum calcium levels of 7.8 mg/dl, 7 mg/dl, 7.7
mg/dl and one transient hoarseness;
– GROUP 4 and GROUP 5 did not present major com-
plications;
– GROUP 6: a case of asymptomatic hypocalcaemia with
serum calcium levels of 6,8mg/dl and two cases of pares-
thesia with calcium levels equal to 7,8 mg/dl and 9.1 mg/dl;
– GROUP 7: a single case of paresthesia with serum cal-
cium levels of 6.8 mg/dl (Table III). Data analysis shows
that the incidence of bleeding, as well as the incidence
of hypocalcaemia, was not statistically related to the use
of neuromonitoring.
Mean pre and postoperative serum calcium level showed
statistical significance with p <0.0001 and mean serum
calcium values as 9.29 ± 0.49 mg/dl vs 9.8 ± 00:56 mg/dl.
Regarding postoperative serum calcium levels, no signif-
icant differences were recorded in the 7 groups: 8.8 
± 0.5 mg / dl in Group 1; 8.132 ± 0.6 mg/dl in group
2 (p = 0.79); 8,103 ± 0.5 mg/dl in Group 3 (p = 0.53);
8.27 ± 0.7 mg/dl in group 4 (p = 0.23); 8.25±0.6 mg/dl
in group 5 (p = 0.9); 8.23 ± 0.6 mg/dl in group 6 (p
= 0.26); 7.97 ± 0.6 mg/dl in Group 7 (p = 0.83).
The values of pre and postoperative serum calcium lev-
els result statistically significant with p <0.0001 and pre-
operative mean calcium values were of 9.29 ± 0.49 mg/dl
against 8.09±0,56 mg/dl. If we evaluate the serum cal-
cium values, we can highlight that in 47 cases out of
140 (33.57%) values   at 24 hours after surgery were less
than the preoperative values. 
Mean operative times of thyroidectomy in our ongoing
study was 59.5 ± 11.2 minutes. Operative time expressed

TABLE I - Standardized procedure for IONM

Steps Signal Timing

1 V1 Vagus test before lobectomy
2 R1 RLN test before lobectomy
3 R2 RLN test post lobectomy
4 V2 Vagus test post lobectomy

TABLE II - Surgical indication

Surgical Indication

Goiter 59 cases THYR 3 5 cases
Cervical mediastinal goite 13 cases THYR 4 21 cases
Basedow 17 cases THYR 5 1 case

THYR 6 24 cases
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in minutes and analyzed “skin to skin” was not statisti-
cally different in 7 groups:
63 ± 22.6 minutes; 57.5 ± 11,7 minutes (p = 0.3); 
60.5 ± 17.3 minutes (p = 0.52); 11 minutes ± 59.7 
(p = 0.87); 56.2 ± 14.5 minutes (p = 0.39); 59.71 ± 12,9
minutes (p = 0.45); 10,33 minutes ± 57.5 (p = 0.59).
Finally, considering the scope of our study, we examined
our learning curves, the prevalence and the technical
problems that may arise in the course of IONM in order
to identify and resolve potential equipment failures.
The problems attributable to the learning curve of the
method were:
– a case of not correct positioning of the endotracheal
tube in the first group of patients examined (0.71%);
– a case of sternal dislocation of the electrodes in the
first group (0.71%);
– a case recordable as a true positive in the first group
(0.71% related to cases treated, 0.36% referred to the
absolute number of nerves monitored);
– two cases of signal loss adjustable as false positive
(1.42% related to cases treated; 0.71% when referring
to the number of nerves monitored) and a case as a true
positive in the third group (0.71%). Thanks to the exam-
ination of our experience, we can highlight how the sen-
sitivity, considering the number of nerves monitored as
the main parameter, was 100%, and the specificity 99%;
positive predictive value (PV+) was 33% and negative
predictive value (VP-) was 100%.
The analysis of the results showed that the procedure
recorded in the first and in the third groups events can
be associated with the learning curve of the team. From
the 4th group we didn’t record significant events relat-
ed to learning curve.

COSTS ANALYSIS

The use of neuromonitoring in thyroid surgery appears to
be the main cause of the increase in costs compared to
traditional surgery (approximately 250 Euros/ patient) 37.
Significant differences in cost were observed in the imme-
diate- and medium-term periods: the use of energy
devices equally effective, but less expensive, is useful in

the decrease of costs per case ( we tested the Use of
energy devices as Biclamp150 ERBE® with a cost of 25
Euro / patient and the use of energy devices disposable
-Harmonic Scalpel Focus J & J® 550 Euro / patient).
In the medium term period, however, the analysis should
consider the total cost of interventions 37,38 and the foren-
sic costs that the company would incur in the event of
litigation.

Discussion

The use of IONM is based on the ability of the nerves
to create reproducible signals in the form of waves, usu-
ally biphasic.
The advantages of a visual and auditory neuromonitor-
ing are: the surgeon can obtain quantitative data on the
vagus and laryngeal nerves, comparing the signals
obtained immediately before and after thyroid dissection
and showing any injuries.
Based on the evaluation of the EMG signals we can
identify early loss of signal (LOS). This parameter can
be interpreted only if initially the EMG (stimulation V1)
is valid (with waveforms of amplitude greater than
500 V). If the early signal becomes lower than 100 V,
despite a stimulation between 1mA and 2 mA, we have
to consider the possibility of LOS.
In case of LOS the site of injury must be identified: the
surgeon must start the analysis from the site of entry of
the nerve in the larynx continuing with retrograde map-
ping and evaluating the optimal timing for controlater-
al lobectomy.
Nerve damage can be divided into two basic types :.lesion
type I, called segmental, corresponds to a segment of the
laryngeal nerve damaged; lesion type II is identified as
a global nerve injury in all segments, including vagus
nerve that appears not-conductive.
The observation of a LOS during thyroidectomy must
always be associated to the evaluation of the function-
ality of the vocal cords.
In this way, EMG classical feedback of vocal cords asso-
ciated with normal vocal motility can be indicated as
real negative test; on the contrary when LOS is related

TABLE III - Adverse events in 7 groups analyzed.

Adverse events
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7

Disphagya 2 2 0 0 0 0 0 4
Fatigue during phonation 1 0 0 0 0 0 0 1
Transitory disphonia 1 1 2
Hypocalcemia with paresthesia 2 0 3 0 0 2 1 8
Hypocalcemia without paresthesia 0 0 0 0 0 1 0 1
Bleeding 1 0 0 0 0 0 0 1
All 6 2 3 0 0 3 1 17
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to post-operative paralysis of the vocal cords, the test is
true positive.
Possible causes of false positives (LOS with perfect mobil-
ity of the vocal cords) are: problems related to the equip-
ment, both in the stimulation and both in the record-
ing (dislocation of the endotracheal tube); presence of
blood; neuromuscular blockade.
Possible causes of false negatives (good intraoperative
EMG but with vocal cords paralysis) are: stimulation
distal to the lesion of the injured nerve; injury occurred
after the last stimulation test; delayed neuropraxia;
lesion of the posterior branch; immobility of the vocal
cords due to not surgical problems such as emilaryn-
geal oedema or displacement of the arytenoids.
The identification of the damaged tract may allow the
surgeon to re-evaluate the surgical procedure that may
have produced the lesion of that specific segment, for
example, as a result of excessive traction or compres-
sion, clip or ligature can be removed avoiding perma-
nent injury of RLN.
The value of neuromonitoring in locating and evaluat-
ing the functionality of the recurrent laryngeal nerve
was sufficiently established in the literature, however,
its use is not widespread. The anatomical visualization
of the nerve is the gold standard to reduce lesions 38,
but the IONM increases safety of the nerves’ identifi-
cation also in complicated situations 39,40; therefore,
according to some authors, neuromonitoring should be
used in all thyroidectomies and not only in those con-
sidered as high risk 41.
The evaluation of the anatomical and functional RLN
activity is the main prerequisite for a safe thyroid
surgery.
In our study we performed the neuromonitoring in four
times (V1, R1, R2, V2) finding several benefits: avoid
damage from excessive traction of the thyroid; early
identification of RLN extra-laryngeal branches; identi-
fication and preservation of the parathyroid glands.
Another advantage of using the IONM is based on the
possibility to identify surgical technical problems and
improve surgery tecnique.
For all laryngeal nerves subjected to intraoperative neu-
romonitoring we print a copy of the functional integrity.
In our experience, we observed a lower incidence of
RLN injury; during the study the major complications
were 0.71% (bleeding:1/140 pts.) compared to 9.23%
of minor complications (mild dysphagia, paresthesia,
hypocalcaemia); the percentage of the RLN transitory
lesions was 0.73%, corresponding to 2 nerves of 271
monitored nerves and it was not statistically significant
between groups analyzed.
In this work the IONM can improve the surgical
approach in complex situations (such as reoperation,
anatomical variations, voluminous goiters, thyroiditis)
because it allows earlier identification of nerve and
because it provides the surgeon with better safe, it is
a good teaching and researching toll 42.
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Although a nerve anatomically intact may not correlate
with a normal voice, on the opposite hand, the absence
of signal does not indicate definitely a loss of function
of the RLN. As showed in literature, an indirect stim-
ulation of the vagus nerve and a normal EMG signal
allow the surgeon to extend the intervention to the
controlateral side because the nerve will be functional-
ly intact in 99.6% of cases 43.
Considering the postoperative serum calcium in the sev-
en groups there was no statistical significant difference.
We believe that in most cases hypocalcaemia is not only
related to a functional deficiency of parathyroid, by
devascularisation or inadvertent excision of the parathy-
roid glands during the thyroidectomy, but it is also
attributable to postoperative hemodilution and, for
some authors, the calcitonin’s release due to intraoper-
ative touching of glands 44.
We finally evaluated the impact of this procedure on
the operative time in 7 groups for which we studied
the learning curve.
To determine the number of thyroidectomies required
for the achievement of an effective and safe IONM,
each group was formed by 20 cases, chronologically
operated. There were no statistically significant differ-
ences between the various groups analyzed.
The problems attributable to the learning curve were
found almost completely in the first group of patients and
then in the third one with immediate triumph of the
technical: 97.87% (17/20 cases) in group 1, to 98.58%
(18/20 cases) in group 3 and 100% in group 2, 4, 5, 6
and 7, concerning the number of cases treated.

Conclusions

The standardization of the IONM, surgical training,
the surgeon’s experience and multidisciplinary collabo-
ration are essential for optimal use of intraoperative
neuromonitoring.
The standardization of the technique requires the stim-
ulation of both vagus and laryngeal nerves before and
after the removal of the thyroid lobe, but especially
during the intervention in the phases of lobectomy 45,46. 
The use of neuromonitoring in course of thyroidecto-
my helps the surgeon to early localization, identifica-
tion, visualization and dissection of the RLN; it reports
nerve functional state in all stages of the surgical pro-
cedure and prevents, moreover, nerve injuries caused by
a lack of recognition of the nerve. Moreover, in patients
suffering from preoperative vocal cord paralysis or in
the case of surgical intervention with nerve affected by
carcinoma, the surgeon may have a better safe to avoid
a bilateral nerve injury. 
In our experience, as already stated by Chang et al 46,
the association between the research of the nerve func-
tion to and its anatomical visualization is the most reli-
able and secure way to preserve all branches of RLN.
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The IONM has high accuracy, specificity, sensitivity and
negative predictive value. For a an effective thyroid
surgery although the creation of appropriate guidelines
is required, the check and the intraoperative documen-
tation of the functionality and of the anatomic integri-
ty of the nerve should be recommended as the standard
of care, in agreement with Sadowski, Dralle and Goretzki
41,47,48. It is important highlight that for the surgeon,
especially the less experienced, the opportunity to imme-
diately verify the absence of nerve structures and the
presence of lesions is very important especially in edu-
cation and research.
Finally, based on our study, we confirm that real learn-
ing curve requires at least 60 consecutive cases as report-
ed by others in literature 45.

Riassunto

Lo scopo di questo studio è valutare la curva di appren-
dimento nell’utilizzo del neuro-monitoraggio intra-ope-
ratorio in chirurgia tiroidea. Abbiamo analizzato 140
pazienti consecutivamente sottoposti a chirurgia tiroidea.
Tutti i pazienti sono stati sottoposti a neuro-monitorag-
gio intra-operatorio del nervo laringeo ricorrente e del
nervo vago. Abbiamo suddiviso i pazienti in 7 gruppi
per analizzare gli eventi avversi della nostra curva di
apprendimento. Abbiamo monitorizzato consecutivamen-
te 271 nervi: l’incidenza di paralisi transitoria è stata
0,73%. Nei gruppi analizzati non abbiamo riscontrato
alcuna differenza del valore del calcio e del tempo medio
operatorio. La sensibilità della metodica è risultata pari
al 100%, la specificità al 99%, il valore predittivo posi-
tivo al 33% e quello negativo al 100%. Nel nostro lavo-
ro abbiamo riscontrato i seguenti vantaggi legati
all’utilizzo del neuro-monitoraggio intraoperatorio: evita-
re danni da eccessiva trazione sulla ghiandola tiroidea,
precoce identificazione del nervo laringeo ricorrente e di
branche extra-laringee; identificazione e salvaguardia del-
le ghiandole paratiroidi. 
Abbiamo concluso che il neuro-monitoraggio intra-opera-
torio in corso di tiroidectomia aiuta il chirurgo nella pre-
coce localizzazione, identificazione, visualizzazione e disse-
zione del nervo laringeo ricorrente. È importante sottoli-
neare che per il chirurgo, soprattutto per quello meno
esperto, risulta importante la possibilità di verificare pre-
cocemente ed in modo sicuro l’assenza o la presenza del
nervo laringeo ricorrente. In questo lavoro abbiamo da
ultimo confermato la necessità di trattare in modo con-
secutivo almeno 60 pazienti per avere una reale curva di
apprendimento, dato già riportato in letteratura.
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Intraoperative neuromonitoring in thyroidectomy: the learning curve

Prof. NICOLA PICARDI

già Ordinario di Chirurgia Generale

The cited percentage of incidence of neurological damage in thyroid surgery appears globally exaggerated and too pessimistic.
Nevertheless we can agree on the usefulness of resorting to neuro monitoring in the case of a lobar thyroid dissection for a safe
localization of inferior laryngeai nerve, especially in the early stages of surgical technical training of the new surgeons.
The utility is also confirmed for the most experienced surgeons in the case of “non-recurring” or particularly difficult anatomi-
ca! conditions, especially in cases of a further surgical access to the same side of the neck. The same methodology is useful to
avoid unintentional injury the superior laryngeai nerve, responsible for a permanent lowering of the voice particularly grievous
in professionals of song and speech.
The existence of this strategic technology, however, can create in future additional problems of medicai-legai kind in cases of neu-
rological damage to the vagus and or to the laryngeal nerves if the institution is lacking or that technology or it were proved
not to be adopted, since there is currently no obligation to exist in all operating rooms, and actually the tutorial assistance to
the young surgeons is the traditional rule.

* * * 

L’incidenza citata della percentuale di danni neurologici nella chirurgia tiroidea appare globalmente decisamente esagerata
e pessimistica.
Ciononostante si può cohcordare circa l’utilità di far ricorso alla neuro monitorizzazione nel caso della dissezione lobare
della tiroide per la localizzazione del nervo laringeo inferiore, specie nelle fasi iniziali dell’addestramento tecnico-chirurgi-
co.
L’utilità si conferma anche per i chirurghi più esperti in caso di “ricorrenti che non ricorrono” o in particolare condizio-
ni di difficoltà anatomica, specie in caso di nuovo intervento sullo stesso lato del collo. La stessa metodologia è utile per
evitare involontarie lesioni del nervo laringeo superiore, responsabili di un permanente abbassamento della voce particolar-
mente grave nei professionisti della parola e del canto.
L’esistenza di questa metodologia può però creare in futuro problemi aggiuntivi in ambito medico-legale in caso di lesio-
ni neurologiche al nervo vago ed ai due laringei nel caso che la istituzione sanitaria ne sia sprovvista oppure che la meto-
dologia risulti non adottata, dato che non esiste attualmente l’obbligo di dotarsene in tutte le camere operatorie, e la fun-
zione del tutor è quella tradizionalmente seguita di regola.

Commento e Commentary
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