Neural monitoring in endocrine neck surgery
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Recurrent laryngeal nerve (RLN) injury is the most dreaded
complication in endocrine neck surgery. It can manifest as
dysphonia, dysphagia, paroxysmal coughing, aspiration,
or acute airway obstruction. A substantial proportion of
patients (80%) undergoing thyroid surgery may complain
of voice changes (1). RLN injury has been ranked among
the leading reasons for malpractice lawsuits. The true
injury rate is underreported, and it is proportional to
the rate of post-thyroidectomy laryngeal examinations.
Surgery for thyroid cancer, especially reoperative and
when it involves nodal dissection, has been identified as a
significant risk factor for RLN palsy. In some reports, up
to 25% of patients may sustain a transient laryngeal nerve
injury following thyroid surgery, with persistent hoarseness
occurring in 4% (2,3).

In 1938, Lahey and Hoover introduced the principle
of routinely identifying the RLN during thyroid surgery,
which eventually became the standard of care, resulting in a
reduction in the rate of nerve palsy (4,5). However, several
studies indicated that visual inspection has a poor sensitivity
in detecting nerve injury at the time of thyroid surgery,
especially when RLN integrity was visually assured. In the
1970s, neuromonitoring was introduced with the premise
of facilitating nerve identification (6) and, consequently,
decreasing the rates of injury to the RLN and the external
branch of the superior laryngeal nerve. Intraoperative nerve
monitoring (IONM) offers a functional dynamic of evoked
electromyography in response to nerve stimulation. Many
techniques haven been described for conventional IONM.
Intermittent IONM can be considered a major drawback of
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conventional IONM, as it helps identify the injury after its
occurrence. Another IONM technique is continuous IONM
(cIONM), which gives the surgeon continuous verification
of electromyography responses—including amplitude and
latency measures—through the operation. cIONM has
been shown to be feasible, reliable, and safe for monitoring
RLN status during thyroid surgery (7). Kim et a/. have
discussed in depth the two different techniques, along with
their advantages and limitations, and recommended future
directions (8).

IONM can provide information than sight alone during
thyroid surgery. It helps (I) in neural mapping before visual
nerve identification, (I) in prognostic information about
the nerve function, (IIT) in localizing the injured nerve
segment, and finally (IV) in decision making such as staged
surgery if nerve injury is suspected.

The question is whether there is enough evidence in
the literature to support routine IONM. A meta-analysis
of six randomized controlled trials assessing the use of
IONM in comparison to visual identification of the nerve,
including 1,602 patients and 3,064 nerves at risk, showed no
statistically significant decrease in the risk of temporary or
permanent RLN injury (9). Similarly, a large meta-analysis,
evaluating 64,699 nerves at risk, showed no superiority of
IONM in comparison to visual nerve identification alone
in terms of temporary or permanent RLN injury during
thyroidectomy (10). On the other hand, a meta-analysis
evaluating 36,487 at risk-nerves demonstrated a reduction
in the incidence of transient RLN injury in patients
undergoing IONM versus visual identification only;
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However, no difference in the incidence of permanent RLN
injury was identified (11).

Despite these findings, interest in IONM has grown
over the years. A survey of recently trained endocrine
and head and neck surgeons revealed that the majority
(95%) routinely use IONM during thyroid surgery (12).
However, it is not yet widely used. For instance, [IONM
was used in only 8.3% of patients who underwent thyroid
surgery between 2010 and 2011 in Florida, New York, and
Washington (13). That notwithstanding, IONM has been
advised by multiple organizations, including the American
Thyroid Association, the International Neural Monitoring
Study Group, the American Academy of Otolaryngology
and Head and Neck Surgery, and the American Head and
Neck Society, to facilitate nerve identification and confirm
nerve function (4,14-16). They suggest it be used mainly
in bilateral thyroid surgery, reoperative thyroid surgery,
and surgery in the setting of existing RLN paralysis. They
also note that neural monitoring is helpful in confirming
intact neural function at the end of the surgery, which may
impact the timing of the contralateral surgery, the need for
tracheostomy, and the timing of discharge.

Surgeon’s experience, proper training, and high-volume
caseload continue to be the predictors of RLN injury
in endocrine neck surgeries. IONM is evolving and is
helpful in identifying nerve palsy and, hence, in staging
endocrine neck surgeries. The widespread routine use of
nerve monitoring among new generations of surgeons
may provide further data to analyze the usefulness of the
cIONM.
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