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Abstract

Intraoperative nerve monitoring (IONM) has been recognized as a useful adjunct into the field of thyroid and parathyroid
surgery, aiding in the accurate identification and preservation of the recurrent laryngeal nerve (RLN), consequently reducing
the probability of nerve injury and promoting surgical safety. This investigation seeks to amplify the findings of a similar
nationwide survey performed in 2014 by offering an updated assessment of IONM practices among Italian surgical institu-
tions, reflecting a decade of advancements and transformations in clinical approaches. A comprehensive nationwide survey
was implemented targeting Italian endocrine surgeons to assess the prevalence, utilization patterns, attitudes and perceptions
surrounding IONM in the context of thyroid and parathyroid surgical procedures. Structured questionnaires were adminis-
tered to seventy endocrine surgery centers, and the resulting data were evaluated employing both quantitative and qualitative
analysis methods. The survey disclosed that 67.14% of the participants confirmed the routine deployment of IONM across
all cervical surgical procedures, particularly in high-risk contexts. Relative to the findings from 2014, a marked rise in the
implementation of IONM has been recorded; however, variability persists, especially between continuous and intermittent
monitoring strategies. Surgeons recognized improved surgical safety, decreased complication frequencies, and educational
advantages as significant key drivers for the incorporation of IONM. Nonetheless, issues, such as false-positive and false-
negative results, along with the lack of standardized protocols, remain barriers to its uniform application. During the past
ten years, IONM has been thoroughly adopted by Italian endocrine surgeons as a result of its critical contribution to the
improvement of surgical outcomes and the provision of educational resources. However, the results highlight the impera-
tive for further standardization of protocols, the advancement of training programs, and the resolution of reimbursement
obstacles to ensure equitable and consistent application of IONM across Italian centers, ultimately optimizing patient care.

Keywords Recurrent laryngeal nerve - Thyroidectomy - Parathyroid surgery - Surgical safety - Nerve protection - Clinical
outcomes

Introduction

Intraoperative nerve monitoring (IONM) has been recog-
nized as a crucial element across various surgical special-
ties, particularly within the domains of thyroid and parathy-
roid surgical interventions, where it serves a key function
in safeguarding the recurrent laryngeal nerve (RLN) and
other significant neural structures. The adoption of IONM

Extended author information available on the last page of the article

in these surgical contexts substantially mitigates the risk of
RLN impairment, which in turn decreases the incidence of
vocal cord paralysis and the complications that follow. This
technological innovation not only augments surgical preci-
sion and patient safety but also significantly improves func-
tional outcomes and overall quality of life [1].

Historically, the predominant strategy for preventing
laryngeal nerve damage during thyroidectomy has involved
the visual identification of the RLN and the external branch
of the superior laryngeal nerve (EBSLN) throughout the
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surgical process. Although this technique verifies their ana-
tomical preservation, it fails to evaluate their functional effi-
cacy [2]. The advent of neuromonitoring, which facilitates
both anatomical confirmation and functional assessment of
the laryngeal nerves, marked a noteworthy progression in
the field of thyroid surgery [2, 3].

In the past thirty years, IONM has considerably enhanced
the safety and precision of thyroid and parathyroid surgical
procedures. IONM facilitates the implementation of staged
thyroidectomy in instances where unilateral nerve injury has
been detected, thus preventing the manifestation of bilat-
eral vocal fold paresis. The clinical, educational, and legal
advantages associated with IONM have driven its wide-
spread utilization on a global scale among both experienced
surgeons and surgical residents [4—6].

Despite its well-documented benefits, the implementation
and the adoption of IONM exhibit substantial variability
across different countries, shaped by factors, such as health-
care systems, surgeon expertise, and regulatory frameworks.
In Europe, data derived from the EUROCRINE registry in
2022 (www.eurocrine.eu) indicates that approximately 84%
of thyroid surgical procedures are monitored, with 86%
employing intermittent neuromonitoring (i-IONM) [7]. In
Italy, the IONM landscape reflects a distinctive scenario
molded by the country’s healthcare policies, educational
programs, and technological innovations [8, 9].

The objective of this study was to explore the contempo-
rary status of IONM utilization in thyroid and parathyroid
surgical procedures throughout Italy. The research seeks to
determine the frequency of IONM implementation, inves-
tigates the endocrine procedures most frequently assisted
by IONM, and assesses the perceived merits and difficul-
ties experienced by endocrine surgeons in Italy. Through a
comprehensive survey and an analysis of existing data, this
research aims to elucidate trends, challenges, and potential
strategies for enhancing the integration of IONM within the
framework of Italian endocrine surgery.

Gaining insights into the specific dynamics of [IONM
adoption for thyroid and parathyroid surgeries in Italy not
only enriches the broader domain of endocrine surgery but
also imparts invaluable knowledge for healthcare practition-
ers and policymakers. This knowledge is crucial for aug-
menting surgical safety and effectiveness, ultimately enhanc-
ing patient care within the Italian healthcare system.

Methods

This investigation is based on a survey exploring the use of
intraoperative neural monitoring of RLN during thyroid and
parathyroid surgery in Italy . Its build upon a comparable
survey conducted in 2014 [9], thereby enhancing its breadth
by integrating additional medical institutes and broadening
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the topics of inquiry. The primary objective was to evalu-
ate changes in the adoption of IONM methodologies, the
determinants influencing its application, and the resultant
clinical outcomes.

The survey was meticulously designed as a systematic
questionnaire consisting of 38 items, which are listed in
Appendix 1. It combines closed-ended questions facilitat-
ing quantitative frequency analysis alongside open-ended
inquiries intended for qualitative thematic exploration. The
background information encompassed surgeon demograph-
ics, hospital characteristics, specific data related to the vol-
ume of thyroid and parathyroid surgeries performed, as well
as detailed information regarding the application of IONM
techniques, including continuous versus intermittent moni-
toring and pre- and postoperative laryngeal assessments.

From December 2023 to January 2024, representatives
from thirty-five Italian endocrine surgery centers were
engaged. Preliminary data were collected through telephonic
interviews, and the initial findings were subsequently piloted
within the finalized survey. The outcomes of the pilot sur-
vey were presented at the "X Workshop di Aggiornamento
in Chirurgia Tiroidea e Paratiroidea SIUEC" in Naples on
January 19, 2024. Subsequent to this event, a formalized
survey, endorsed by the United Italian Society of Endocrine
Surgery (SIUEC), was disseminated electronically to the
aforementioned centers.

The research was directed at centers spanning northern,
central, and southern Italy, encompassing academic, public,
and private institutions. Additional centers were identified
through the network of the SIUEC, and the participants were
predominantly specialist surgeons engaged in general sur-
gery or otolaryngology (ENT) surgery.

The questionnaire was methodically divided into sec-
tions addressing the following aspects: demographics and
characteristics of the surgical teams (e.g., age, experience);
surgical volume (e.g., annual number of thyroidectomies
and parathyroidectomies performed); equipment utilized for
IONM (e.g., continuous vs. intermittent monitoring); prac-
tices surrounding preoperative and postoperative laryngeal
examinations; as well as surgeons' perceptions regarding the
utility of IONM for both nerve management and medico-
legal considerations.

Responses were garnered via a web-based survey plat-
form (Google Forms) and subsequently exported into
Microsoft Excel for the purpose of data processing. A
mixed-method approach was adopted for data analysis. The
quantitative data were evaluated utilizing STATA version
18 software (StataCorp LLC, College Station, TX, 77,845,
USA) to compute descriptive statistics, encompassing fre-
quency distributions and cross-tabulations.

For the qualitative data, a thematic analysis was exe-
cuted on the open-ended responses to elucidate key
themes and trends. This analysis aimed to provide in-depth
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understanding of surgeons' perspectives on IONM and its
implications for clinical practice.

Results

A total of seventy Italian endocrine surgery centers par-
ticipated in the survey, and their enumeration is provided
in Appendix 2. The participants' email addresses were
recorded as responses to the initial inquiry. The distribu-
tion of the centers was relatively balanced across northern
(42.86%), central (30.00%), and southern Italy (27.14%).

Table 1 Overview of endocrine surgery centers in Italy

A predominant proportion of the centers were associated
with academic institutions (44.29%), succeeded by hospital
environments (34.29%) and private organizations (18.57%)
(Table 1).

Demographic characteristics

Among the respondents representing the seventy Italian
endocrine surgery centers, 27% were females. The mean
age of surgeons performing endocrine procedures in these
centers was 47.14 years (95% CI: 45.52—48.75). Each center
employed an average of three endocrine surgeons (95% CI:

Question Response Frequency Percent ~ Cumulative percent
2. Currently, the center where you practice your surgical Central Italy 21 30.00 30.00
activity is located in:
Northern Italy 30 42.86 72.86
Southern Italy or Islands 19 27.14 100.00
Total 70 100.00  100.00
3. The center where you currently work is part of a: Hospital 24 34.29 34.29
Private 13 18.57 52.86
Academic Hospital 31 44.29 97.14
Other 2 2.86 100.00
Total 70 100.00  100.00
4. The endocrine surgery center where you practice can  Other 3 4.29 4.29
be defined as:
“Programma di Chirurgia” 9 12.86 17.14
“Unita Operativa Complessa” (UOC) 34 48.57 65.71
“Unita Operativa Semplice” (UOS) 24 34.29 100.00
Total 70 100.00  100.00
5. Approximately how many years ago was the endo- M (+SE) 11.64 (+1.01) [95% CI] 9.62-13.66
crine surgery center where you work established?
6. How many structured surgeons in your center are M (£ SE) 324 (£1.58) [95% CI] 2.87-3.62
involved in endocrine surgery?
7. What is the average age of the surgeons working in M (+SE) 47.14 (+6.78) [95%CI] 45.52-48.75

the endocrine surgery center where you practice?

8. In your operating team, is there a preference (which ~ No
results in more frequent use) for a particular instru-
ment by one or more operators compared to others?

Not sure
Yes
Total
9. If you answered "Yes" to the previous question, have  Other

you noticed whether this preference for technology is

related to age? (e.g., younger age, greater tendency to

use technology)
No
Not sure
Yes
Total

38 54.29 54.29
8 11.43 65.71
24 34.29 100.00
70 100.00 100.00
3 12.50 12.50
11 45.83 58.33
6 25.00 83.33
4 16.67 100.00
24 100.00 100.00

Overview of the geographical distribution, institutional affiliation, and classification of endocrine surgery centers in Italy, along with data on sur-
geon characteristics and preferences for instrument use and technology. M: Mean; SE: Standard Error; CI: Confidence Interval.
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2.87-3.62). Endocrine surgery units were predominantly
classified as "Unita Operativa Complessa" (48.57%) or
"Unita Operativa Semplice" (34.29%) (Table 1).

Surgical volume

A predominant number of medical institutions reported that
they perform between 50 and 150 total thyroidectomies
annually (35.71%), while a limited portion of institutions
indicated that they conduct more than 500 procedures each
year (2.86%). Furthermore, a significant 71.43% of the insti-
tutions performed fewer than 50 parathyroidectomies in a
year (Table 2).

Factors Driving the Increased Use of IONM and
Current Practices

Furthermore, a significant 88.57% of the participants
acknowledged that the application of IONM for RLN

Table 2 Endocrine surgery volumes and trends in IONM utilization

management has experienced a notable increase in preva-
lence over the past decade compared to the year 2014
(Table 2).

The qualitative thematic analysis performed on the open-
ended responses to Question n. 15 revealed a multifaceted
range of themes, which included the perceived improve-
ment of patient safety, enhanced surgical accuracy, concerns
regarding a potential decline in surgical skills, necessary
training, and its impact on the interaction between surgeons
and patients (Table 3).

In the context of preoperative laryngeal examination
techniques, 81.43% of the participants indicated the habitual
utilization of direct fiberoptic laryngoscopy, while 11.43%
applied it in a selective manner, and 5.71% integrated rou-
tine indirect fiberoptic laryngoscopy with selective direct
laryngoscopy. A mere 1.43% acknowledged the application
of routine laryngeal ultrasound in conjunction with selective
laryngoscopy (Table 4).

The management of informed consent was predomi-
nantly conducted by attending physicians (42.86%) and

Question Response Frequency Percent ~ Cumulative percent
10. How many total thyroidectomies are approximately performed in your <50 7 10.00 10.00
center per year?
>50<150 25 35.71 45.71
>150<250 20 28.57 74.29
>250<350 10 14.29 88.57
>350<500 6 8.57 97.14
>500 2 2.86 100.00
Total 70 100.00  100.00
11. How many parathyroidectomies are approximately performed in your <50 50 71.43 71.43
center per year?
>50<150 18 25.71 97.14
>150<250 1 1.43 98.57
>500 1 1.43 100.00
Total 70 100.00  100.00
12. How many neck dissections are approximately performed in your center <50 60 85.71 85.71
per year?
>50<150 9 12.86 98.57
>350<500 1 1.43 100.00
Total 70 100.00  100.00
13. How many endocrine surgeries (in general) do you perform with your M (+SE) 26.36 (+38.73) [95% CI] 17.12-35.59
team per month? Please indicate a number
14. If you consider your endocrine surgery activity (and that of your team) No 5 7.14 7.14
over the past 10 years, do you believe that the use of IONM of the recurrent
laryngeal nerve is now more widely used in surgical practice compared to
20147
Yes 62 88.57 95.71
About the same 3 4.29 100.00
Total 70 100.00  100.00

Summary of annual surgical volumes for thyroidectomies, parathyroidectomies, and neck dissections, along with monthly endocrine surgeries
and the increased use of IONM since 2014. M: Mean; SE: Standard Error; CI: Confidence Interval.
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Table 3 Thematic analysis of endocrine surgery practices and IONM use

15. What do you think are the reasons that have made the use of RLN IONM more common in routine endocrine surgery practice? Please list at
least three main reasons

Theme

Subtheme

Examples

Increases safety

Advantages of use

Increases quality

For the patient

For the surgeon

Ease of use and handling
Educational

Improved anatomy definition

Reduces time
Routine use improves performance

Modulates strategy

Reduces morbidity; prevents bilateral nerve injuries; allows functional prognostic
evaluation; identifies the cause of nerve LOSS; avoids tracheotomy; allows immedi-
ate management of complications; requested by the patient

Protects against medico-legal disputes; provides demonstrability through recordings;
increases confidence in complex surgeries; offers greater peace of mind in managing
postoperative dysphonia; habitual use

Reduces the learning curve; optimizes and standardizes the procedure

In complex cases (recurrences, reoperations, embedded goiters); when there is no
anatomical-functional correspondence; in the search for the superior laryngeal nerve
(NLS)

Optimizes and standardizes the procedure

Indication for two-staged thyroidectomy

Evolution

Evidence-based procedure
External factors Driven by manufacturers
Followed by everyone
Accepted by administrations

Institutional requirement and
adherence to guidelines

Used for research purposes

Contrary factors

Acceptable and decreasing costs; improving technology

Additional costs, decrease in surgical skills

Summary of key themes from open-ended responses regarding surgical practices and the use of intraoperative neural monitoring (IONM) in

endocrine surgery

coordinators within the endocrine surgery unit (32.86%).
The involvement of residents was comparatively mini-
mal, with 21.43% acquiring consent under supervision
and 2.86% doing so autonomously. More than half of the
institutions (51.43%) utilized the informed consent docu-
ment provided by the Italian Society of Surgery (SIC),
whereas 21.43% made alterations to it and 27.14% opted
not to employ the SIC form (Table 4).

Patient communication supported by IONM was
assessed positively, with 81.43% believing that it aug-
mented the effectiveness of communication. Moreover,
57.14% of the respondents reported that the procedure
provided reassurance to the surgeon, whereas 85.71%
affirmed that it offered reassurance to the patient
(Table 4).

Table 5 delineates a thematic analysis of the feedback
concerning modifications made to the informed consent
document provided by the Italian Society of Surgery
(SIC).

Table 6 presents a thematic analysis of the responses
to Question n. 21, which explores open-ended responses
related to methodologies of risk communication.

Challenges and decision-making

The majority of surgeons indicated that patients rarely
inquire about the application of IONM (47.14%) or never
pose such questions (21.43%). IONM was utilized in all
surgical procedures by 67.14% of the participants, while
14.29% employed it in a selective manner (Table 7).

The feedback pertaining to Question n. 26 (“What do you
consider to be the main benefit of laryngeal nerve monitor-
ing?”’) and Question n. 27 (which permitted respondents to
elaborate on additional advantages not addressed in the prior
question) is illustrated in Table 8.

The answers to Question n. 29 (“In which situations do
you use RLN IONM?”’) and Question n. 30 (“If your use of
the device is selective, meaning you do not use the tool in
every surgical procedure, in which cases do you consider it
essential?”’) are presented in Table 9.

In the context of thyroidectomies, IONM is predomi-
nantly employed to validate the integrity of the RLN, with
97.01% utilizing it for this confirmation although only
52.24% incorporate it routinely for RLN identification
(Table 7).
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Table 4 Preoperative assessment methods and informed consent in thyroid surgery centers

Question Response Frequency Percent Cumu-
lative
percent

16. Which of the following preoperative assessment Selected cases of direct fiberoptic laryngoscopy 8 11.43 11.43

methods best describes your approach to laryngeal
examination before thyroid surgery?
Routine direct fiberoptic laryngoscopy 57 81.43 92.86
Routine indirect fiberoptic laryngoscopy and, in 4 5.71 98.57
selected cases, direct fiberoptic laryngoscopy
Routine laryngeal ultrasound and selected cases of 1 1.43  100.00
laryngoscopy*
Total 70 100.00  100.00
18. In your center, who provides informed consent to ~ Endocrine surgery unit coordinator 23 32.86 32.86
the patient before surgery?
Resident under the supervision of an attending physi- 15 2143 57.14
cian
Resident on their own 2 2.86 60.00
Attending physician 30 42.86  100.00
Total 70 100.00  100.00
19. In your center, do you use the informed consent No 19 27.14 27.14
form provided by the Italian Society of Surgery
(SIC)?
Yes 36 5143 78.57
Yes, but with some modifications 15 21.43  100.00
Total 70 100.00  100.00
22. Do you believe that informing the patient about Indifferent 8 11.43 11.43
the use of intraoperative nerve monitoring during
surgery helps make your communication more effec-
tive?
No 5 7.14 18.57
Yes 57 81.43  100.00
Total 70 100.00  100.00
23. Do you believe that informing the patient about Indifferent 16 22.86 22.86
the use of intraoperative nerve monitoring during
surgery reassures the surgeon?
No 14 20.00  42.86
Yes 40 57.14  100.00
Total 70 100.00  100.00
24. Do you believe that informing the patient about Other (e.g., "maybe") 2 2.86 2.86
the use of intraoperative nerve monitoring during
surgery reassures the patient?
Indifferent 6 8.57 11.43
No 2 2.86 14.29
Yes 60 85.71  100.00
Total 70 100.00  100.00

Summary of preoperative laryngeal assessment methods, informed consent practices, and the perceived impact of informing patients about intra-

operative nerve monitoring

*The response was recorded as "Other" and corresponded to the open-ended answer given to question 17: “If you selected "Other" as your
answer to the previous question, could you briefly provide the response you consider appropriate?”’—the only response reported among the 70

responses
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Table 5 Thematic analysis of modifications to the informed consent
form provided by the italian society of surgery (SIC)

20. If you felt the need to make any changes, could you briefly indi-
cate what they are?

Parathyroid reimplantation

Two-stage thyroidectomy

Neuromonitoring

Less frequent complications (tracheal injuries; esophageal injuries)

Possibility of post-surgical residue, including in extracervical loca-
tions

Risk percentages for each listed complication

Attach the signed surgical sketch

Concerning the modalities of IONM (Question n. 33),
68.66% of institutions reported employing intermittent
IONM, whereas 28.36% indicated that their selection is
contingent upon particular circumstances (Table 10, Ques-
tion n. 34).

False positives or negatives were reported by 76.12% of
the respondents, with a median incidence rate of 2% over
the past year.

In instances of total thyroidectomy, a significant propor-
tion of respondents (64.71%) indicated that they would stop
the surgical procedure and plan for a two-stage thyroidec-
tomy if IONM revealed nerve injury during lobectomy on
the initial side. Conversely, 19.12% reported that they would
proceed with the surgery following a meticulous evaluation
of the clinical situation and the visual integrity of the nerve
(Table 7).

The responses to Question n. 38 are documented in
Table 11.

Discussion

This investigation provides critical insights into current
practices, trends, and perceptions prevalent among surgeons
operating within leading Italian endocrine surgical institu-
tions, with particular emphasis on the the extensive adoption
of IONM for the RLN within SIUEC-affiliated units. Over
the past decade, a substantial 88.57% of these institutions
have incorporated IONM into their surgical protocols (Ques-
tion n. 14). Presently, IONM serves as a fundamental ele-
ment of endocrine surgery, being employed in all cervical
surgical procedures by 67.14% of these centers (Question
n. 28). This phenomenon accentuates the clinical benefits
that a majority of Italian surgeons attribute to IONM, nota-
bly its contribution to enhancing surgical safety through
dependable nerve identification and functional evaluation,
particularly in high-risk scenarios [10—12], mitigating post-
operative complications, averting bilateral nerve injuries
through a staged thyroidectomy strategy [13, 14], and pro-
viding educational advantages in the training of junior sur-
geons [15].

In 2014, prompted by concerns that the prevalence of
neuromonitoring during thyroid surgeries may have been
underestimated in Italy, the first collaborative Italian sur-
vey was conducted to clarify and standardize the protocols
for IONM application, management, and documentation in
thyroid surgery. Currently, our survey, which covered sev-
enty endocrine surgery centers throughout Italy (42.86% in
the northern region, 30% in the central region, and 27.14%
in the southern region and the Islands), illustrates that the
incidence of RLN monitoring has progressively escalated
on a national scale. The prevalence of IONM surged from

Table 6 Thematic analysis of open-ended responses to risk communication approaches

21. During the informed consent process for surgery, what is your approach to communicating the risk of recurrent laryngeal nerve damage?
Please briefly describe the key phrases you use in your communication. Kindly list at least three key phrases, in order of importance

Theme

Examples of expressions and key phrases

How probability is expressed

Possible but not probable; complications below 4%; rarity of the event; frequency of damage; unlikely; general

incidence (from literature); personal case incidence; low but not minimal risk; remote risk; minimizable but

not eliminable risk

Communicated consequences
and corrections
bilateral deficit

Advantages

Paresis (with potential for recovery); paralysis (with potential for recovery); tracheostomy; dysphonia; hypo-
phonia and subsequent speech therapy; dysphagia; dyspnea; ICU stay, impact on quality of life; debilitating if

Real-time strategy modification (two-staged thyroidectomy), safety, serves as a guide for the procedure, reduces

bilateral nerve injury risk, acceptable surgical risk relative to the appropriateness of the indication, prevention
of damage, expert and delicate maneuvers, immediate damage assessment

Key elements and mechanisms Number of cases treated annually by the center; intraoperative protocol; predisposing conditions that increase
risk (including neck dissections and recurrences); nerve function and pathophysiology (including traction
damage); experience builds confidence; potential effects of surgical manipulation; nerve position in contact
with the thyroid; postoperative hemorrhage increases the risk of RLN damage

Temporal elements

Methods for explanation

Temporary; definitive; transient; reversible; recovery time

Use of anatomical models; hand gestures to simulate laryngeal function; anatomical charts
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Table 7 Effective use and perceptions of intraoperative neuromonitoring (IONM) in thyroid surgery among surgeons

Question Freq. Percent Cumulative Percent

25. Do patients ever ask if intraoperative neuromonitoring (IONM) will be used for the type of
surgery they will undergo?

No, never 15 21.43% 21.43%
Rarely 33 47.14% 68.57%
Yes, sometimes 16 22.86% 91.43%
Yes, often 6 8.57% 100.00%
Total 70 100.00%

28. Do you use neuromonitoring of the RLN during all neck endocrine surgeries?

No, I used it a few times but have stopped 2 2.86% 2.86%
No, I use it selectively 10 14.29% 17.14%
No, never (negative experience) 2 2.86% 20.00%
No, I have not tried it 1 1.43% 21.43%
No, I don’t always use it, but I use it often 8 11.43% 32.86%
Yes, in all operations 47 67.14% 100.00%
Total 70 100.00%

31. Do you use neuromonitoring during thyroidectomy to identify the RLN?

No 32 47.76% 47.76%
Yes 35 52.24% 100.00%
Total 67 100.00%

32. Do you use neuromonitoring during thyroidectomy to “confirm” the RLN (location, integ-
rity, course, etc.)?

No 2 2.99% 2.99%
Yes 65 97.01% 100.00%
Total 67 100.00%

33. Do you use neuromonitoring in “continuous” or “intermittent” mode?

Depends 19 28.36% 28.36%
Continuous only 2 2.99% 31.34%
Intermittent only 46 68.66% 100.00%
Total 67 100.00%

35. Based on your personal experience and that of your team using IONM of the RLN in
thyroid and parathyroid surgery, do you recall cases of false positives (i.e., nerve appears
“damaged” but no postoperative paralysis) and/or false negatives (i.e., nerve appears “healthy”
but postoperative vocal cord paralysis)?

No 14 20.90% 20.90%
Don’t remember 2 2.99% 23.88%
Yes 51 76.12% 100.00%
Total 67 100.00%

36. If you answered “yes” to the previous question, could you indicate the percentage of times ~ Mean: 3.73 Median: 2.0 Std. dev: 3.78
this occurred in the past year?

37. During a total thyroidectomy, if the IONM indicated a recurrent laryngeal nerve (RLN)
“lesion” during the lobectomy step on the first lobe, what would be your approach?

Other 5 7.35% 7.35%

Based on the patient’s clinical situation, I decide with my team whether to continue, even in 13 19.12% 26.47%
case of obvious anatomical damage and signal loss

I stop and schedule a “two-stage thyroidectomy” 44 64.71% 91.18%

I carefully evaluate the nerve “visually” and decide with my team whether to continue (e.g.,if 6 8.82% 100.00%
the nerve appears “intact,” I choose to continue)

Total 68 100.00%

Italian surgeons use intraoperative neuromonitoring (IONM) in thyroid and parathyroid surgeries
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Table 8 Responses to Questions n. 26 and n. 27

26. What do you consider to be the main benefit of
laryngeal nerve monitoring? Please select all

options that you consider relevant.

All of the above |l

Training purposes |

Reassurance for the patient || EGEGNGE

is

I believe it useful to reduce _
permanent RLN (recurrent laryngeal..

Reassurance for the surgeon [N

I believe it is useful to reduce
temporary RLN (recurrent laryngeal..

L s e L T T
management

0

10 15 20 25 30 35 40 45

27. Do you believe that a relevant option was not listed among those provided in the previous question? If so, please provide a brief response

indicating which option you think should be added to the list

Avoid bilateral paralysis

Quality control

Decision-making for the two-stage thyroidectomy procedure

Legal protection

Certainty of identifying the RLN (at least the motor branch/branches)

Prevent stretch injury (continuous monitoring)

1% in 2007 to 10-13% in 2014 [9] and has now experienced
exponential growth, attaining 67.14% for neck surgeries.
Consequently, whereas in 2013, the majority of Italian sur-
geons reported minimal use of RLN monitoring, this trend
has significantly reversed.

This progression is congruent with international data,
wherein the proportion of nerve monitoring application fluc-
tuates between 40 and 90% [16-22]. In 2013, the absence of
robust data limited a comprehensive analysis of the factors
shaping the adoption of IONM in Italy. At that juncture,
this escalation was postulated to arise from a confluence
of factors, including the availability of non-invasive [ONM
devices, enhanced safety, evidence-based clinical benefits,
medico-legal implications, educational and research motiva-
tions, endorsements from surgical societies, and commercial
initiatives [9].

However, the thematic analysis pertaining to Question
n.15 elucidates recurring elements that contemporary sur-
geons now identify as the predominant motivations for the
extensive implementation of this technique. The foremost

incentive centers around “improved patient safety,” which
is comprehended as a diminution in morbidity, the preven-
tion of bilateral injuries (thereby circumventing the necessity
for tracheotomy), and the expeditious management of com-
plications. Furthermore, IONM provides substantial “safety
benefits for the surgeon”, encompassing medico-legal pro-
tection, augmented confidence in intricate procedures, and
heightened familiarity with the device [13, 23].

The concept of “safety” linked to the capability to “modu-
late” surgical approaches manifests as a constructive theme
accentuated throughout various survey responses. For
instance, Question n. 37 reveals that 64.71% of surgeons
would opt to suspend total thyroidectomy and implement a
staged approach should IONM signal RLN injury during the
initial lobe, exemplifying the protocol's significant impact on
surgical decision-making [24]. These revelations align with
contemporary investigations, including the INMSG survey,
which emphasize the crucial function of IONM in staged
surgical procedures, particularly in scenarios where sig-
nal loss is detected on the initial side of a planned bilateral
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Table 9 Responses to Questions n. 29 and n. 30

29. In which situations do you use RLN IONM? Please
select all that apply.

Robotic surgery

Preoperative dysphoni

disease

Central and lateral neck dissection

The patient has a normal voice but reports..

Reoperations, complex cé

Preoperative identification of vocal cord paralysis

roid carcinoma

]

I

I
The patient requests neuromonitoring

]

I

I

Retrosternal goiter

Always

o
Ul
|
o

15 20 25 30 35 40 45 50

30. If your use of the device is selective, meaning you do not use the tool in every surgical procedure, in which cases do you consider it essen-
tial? Please describe up to three cases where you believe the use of RLN IONM is indispensable

Reoperations/recurrences

Suspected neoplastic infiltration of the nerve/preoperative paralysis
Neck dissections

Pediatric patient

Advanced carcinomas/complex cases

Mediastinal goiters

Table 10 Responses to

Questi 1 34. If you answered 'it depends,’ could you briefly explain in which situations you prefer to use one
uestion n.

method over the other? Please describe briefly when you use continuous neuromonitoring versus inter-
mittent, providing your reasoning

Continuous In complex oncological cases with potential nerve infiltration
Recurrent goiter
Cervico-mediastinal goiter (traction injury)
Neck dissections
Previous recurrent nerve injury
Reoperations
Lobectomies
Intermittent Only if the device for continuous monitoring is unavailable
Complex goiters where access to the vagus nerve is complicated

Bilateral surgery

Table 11 Responses to Question n. 38

38. Do you think that any relevant statement was not included in the previous question's options? If yes, please provide a brief answer explain-
ing what assessment you think should be added.

Surgical indication I stop in cases of benign pathology, and I assess case by case in the presence of advanced carcinoma/severe comorbidities/
difficulties in reintubation

Time I wait, reassess the correct functioning of the NIM (position of the ET tube, electrodes, probe), and if after 10-15 min there
is no signal recovery, I stop and schedule a two-stage procedure

Laryngeal twitch ~ In cases where the nerve is anatomically intact, I wait 40 min. If I have a valid laryngeal twitch (from vagal stimulation),
I proceed to the contralateral side with extreme caution and possibly perform a near-total on the contralateral side. If the
laryngeal twitch is absent from vagal stimulation with 3-5 A, I stop and schedule a two-stage procedure
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operation [25]. Additionally, research conducted by Ramesh
et al. (2024) further demonstrates the effectiveness of IONM
in diminishing postoperative vocal cord palsy, particularly in
instances of early signal loss, thereby advocating for staged
surgical approaches in high-risk patients [26].

In reality, approximately 28% of surgeons continue
to base their RLN management protocols on anatomical
knowledge, routine visual identification, collaborative clini-
cal evaluation, and experiential factors [27], particularly in
contexts where the prevailing inclination is to pause (Ques-
tion n.37), preserving a robust conviction that “visual nerve
identification” continues to be the benchmark for recurrent
laryngeal nerve management in thyroid procedures [28].

In the 2014 survey conducted by Dionigi et al. [9], med-
ico-legal concerns emerged as the principal rationale (30%)
for surgeons' utilization of IONM [29, 30]. This observa-
tion can be ascribed to various clinical considerations, par-
ticularly the efficacy of IONM in averting permanent nerve
injury, as documented in numerous studies [23-25], mitigat-
ing severe patient injuries such as bilateral RLN paralysis
[19, 25, 26], and facilitating the recording of normal neuro-
physiological vagal signals at the conclusion of the surgical
intervention. Nonetheless, these aspects are now reframed
more positively as “safety” advantages for both patients and
surgeons. Despite the propensity for IONM to alleviate the
medico-legal liability of the surgeon and diminish economic
repercussions for the patient, healthcare system, and insur-
ance entities [31], the significance of RLN IONM within
medico-legal contexts continues to be a subject of conten-
tion [32-35] and does not constitute the central theme of
this survey.

Emerging motivations for the increased adoption of
IONM can be succinctly encapsulated as "practical ben-
efits": its user-friendliness, enhancement of anatomical
visualization, reduction of surgical duration (thereby opti-
mizing and standardizing operative procedures), and pro-
vision of educational value, which assists in the learning
trajectory for junior surgeons. As early as 2014, Dionigi
et al. observed that academic institutions in Italy exhibited
a greater propensity to utilize IONM, as these establishments
frequently manage complex cases and incorporate IONM
into their resident training and educational curricula [9, 15,
36]. Contemporary data reveals a more widespread increase
in the utilization of IONM across a diverse array of health-
care institutions, extending beyond the confines of university
settings. This broader integration can be attributed to leg-
islative reforms that have augmented training opportunities
for junior surgeons in community hospitals, alongside the
expanded dissemination of IONM technology itself [37, 38].
Fassari et al. documented that residents engaged with IONM
experienced heightened confidence and proficiency in RLN
identification, notwithstanding the fact that IONM does not
significantly influence safety or complication rates. While

IONM does not substantially modify the learning curve or
affect outcomes related to safety and complications, it does
enhance the confidence of trainees, thereby rendering it an
invaluable resource in surgical education [15].

Surgeons also underscore the "enhanced quality of prac-
tice" as a pivotal element propelling the spread of IONM:
its routine implementation enhances performance, facilitates
customized strategies (for instance, two-stage thyroidec-
tomy), and promotes "evidence-based" surgical procedures.
Nevertheless, survey findings indicate that, despite its assim-
ilation as a normative practice, the necessity for standardized
IONM protocols remains evident. For instance, challenges,
such as false positives and negatives, reported by 76.12%
of respondents, accentuate the imperative for continuous
technical refinement and training to bolster diagnostic pre-
cision. This requisite for structured training is further cor-
roborated by Wu et al. [31], who stress the significance of
formal IONM training programs to enhance accuracy and
consistency in clinical practice [5]. Variability in application
continues to exist, particularly between continuous and inter-
mittent modalities (Question n.33), highlighting the neces-
sity for the establishment of consistent guidelines across
endocrine surgery centers in Italy. Such variability implies
an urgent need for further standardization, with prospective
initiatives concentrated on the formulation of national guide-
lines and the expansion of IONM training programs to foster
consistency and ameliorate patient outcomes.

Ultimately, the “external factors” identified, including
“industry influence,” the inclination to “align with others”
(“as it is widely utilized”), and the belief that it “diminishes
surgical proficiency,” were also acknowledged as contrib-
uting factors to the heightened adoption in the preceding
decade.

A notable dimension unveiled by the survey pertains to
surgeons’ perspectives on physician—patient communica-
tion concerning the utilization of IONM. According to the
Consensus Statement from the International Neural Moni-
toring Study Group (2021), it is imperative for the surgeon
to supply patients with clear and significant information
regarding IONM, incorporating its advantages and disad-
vantages, while accounting for the patient’s educational
experience, emotional state, and understanding capacity.
Survey results demonstrate that surgeons generally regard
informing patients about IONM as a means to enhance the
efficacy of communication (81.43%—Question n.22) and
to provide reassurance to both themselves (57.14%—Ques-
tion n.23) and patients (85.71%—Question n.24)—with a
significant proportion of patients (31.43%) inquiring about
the device (Question n.25). Furthermore, modifications to
the informed consent process to incorporate neuromonitor-
ing have been documented (Question n.20). The qualitative
responses to Question n.21 elucidated the varied strategies
employed by surgeons in discussing the risk to the RLN,
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utilizing probabilistic terminology, such as “possible but
not probable,” “less than 4%,” “rarity of event,” and “risk
frequency,” thereby underscoring the difficulty of accurately
conveying probabilistic language [39].

Conveying risk represents a multifaceted challenge for
surgeons, who must navigate patients’ anxieties and expec-
tations during informed consent discussions pertaining to
surgical interventions [40]. This procedure frequently neces-
sitates the translation of probabilistic terms—such as "possi-
ble," "may," "could," "uncertain," "likely," "unclear," among
others—which are intrinsically ambiguous, into quantifiable
values for informed decision-making [41, 42].

Surgeons also indicate that they discuss the potential
consequences and remedial actions associated with risks,
encompassing “stupor and/or paralysis (with potential for
recovery),” “tracheotomy,” “dysphonia,” “hypophonia
necessitating speech therapy,” “dysphagia,” “dyspnea,” and
the possibility of “transfer to intensive care,” or “impact on
quality of life,” while elucidating the “temporal nature” of
these effects (e.g., temporary, permanent, transient, revers-
ible, and estimated recovery duration). To facilitate compre-
hension, they may employ “anatomical models or diagrams,”
simulate laryngeal function through manual gestures, artic-
ulate the advantages of utilizing the device, and delineate
risk-inducing factors (e.g., predisposing elements, such as
lymphadenectomy and recurrent disease, nerve positioning,
or postoperative hemorrhage).

In conclusion, there persist certain objective concerns
regarding the further expansion of IONM utilization in Italy.
As noted by Dionigi et al. in 2014, a particular rationale for
the current 67.14% adoption rate of RLN IONM potentially
not reaching 100% is that the reimbursement structure for
procedures in Italy (Diagnosis-Related Group, DRG 290)
remains configured in a manner that fails to incentivize the
incorporation of novel technologies or methodologies in
thyroid surgery. The adoption of IONM is constrained by
inadequate reimbursement for thyroid procedures, a defi-
ciency of qualified anesthetists, limited collaborative efforts
between anesthetists and surgeons, restricted availability of
equipment, and a paucity of evidence derived from rand-
omized studies.

Conclusion

This investigation elucidates the substantial increase in the
application of IONM within the realm of Italian endocrine
surgery, thereby reaffirming its crucial contribution to the
enhancement of surgical safety and precision, particularly
in scenarios characterized by elevated risk. Nevertheless, it
is essential to note that no existing system currently assures
the absolute prevention of nerve injury. This highlights the
indispensable significance of the surgeon's expertise, the

@ Springer

resources provided by high-volume surgical centers, and
the adoption of rigorous surgical techniques in attaining
optimal postoperative outcomes. Moreover, the identified
discrepancies in clinical practice accentuate the imperative
for increased standardization, the formulation of uniform
practice guidelines, and the development of specialized
training programs, particularly aimed at junior surgeons in
the course of their specialized training. Adressing the chal-
lenges associated with procedural reimbursement will also
be vital for ensuring equitable quality of care across Italian
medical centers and for further enhancing patient outcomes.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s13304-025-02157-6.
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