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      Pre- and Post-Thyroidectomy Voice 
Assessment       

     Salem     I.     Noureldine       and     Ralph     P.     Tufano      

            Introduction 

 Thyroidectomy is considered the mainstay of 
treatment for nearly all thyroid cancers, including 
certain benign pathologies when indicated or 
elected by patients [ 1 ]. In the modern era, these 
procedures are being undertaken by a variety of 
surgeons with different training backgrounds and 
philosophies, that range from general surgeons 
and otolaryngologists to highly specialized endo-
crine surgeons and head and neck endocrine sur-
geons in high-volume academic centers. Yet, in 
the United States, the vast majority of thyroid 
surgeries are performed by low-volume surgeons 
who perform less than 5–10 thyroid cases a year 
[ 2 ]. This fact is at odds with the known relation-
ship between volume and outcome for thyroid 
surgery. 

 Thyroidectomy is reportedly associated with a 
25–84 % risk of postoperative voice alteration 
[ 3 – 7 ]. Iatrogenic recurrent laryngeal nerve 

(RLN) injury may in part be responsible for some 
of this alteration. Mechanisms of iatrogenic RLN 
injury may include mechanical (i.e., compres-
sion, crush, stretch, and laceration), thermal, or 
vascular (i.e., ischemic injury) factors [ 8 ]. 
Nonetheless, the presence or absence of RLN 
dysfunction does not solely predict functional 
voice outcome after thyroidectomy. Other mech-
anisms can affect vocal fold function, including 
injury to the external branch of the superior 
laryngeal nerve (EBSLN), postoperative infl am-
mation, laryngeal edema, surgical trauma to the 
cricothyroid muscle or cricoarytenoid joint, 
endotracheal intubation-related trauma, and 
laryngotracheal fi xation [ 9 – 11 ]. Vocal manifesta-
tions from these various pathologies can range 
from a seemingly normal voice or transient voice 
fatigue to profound and permanent dysphonia 
with a substantially adverse impact on the 
patient’s quality of life [ 7 ]. 

 Assessment of vocal fold function is impor-
tant in both the pre- and postoperative evaluation 
of patients undergoing thyroid surgery. This will 
detect an existing preoperative RLN palsy or an 
early iatrogenic RLN injury [ 12 ]. Although most 
postoperative voice changes resolve 
 spontaneously within 3–6 months of thyroid sur-
gery, patients can develop maladaptive compen-
satory mechanisms during postoperative recovery 
[ 13 – 15 ]. Such vocal behaviors can persist after 
resolution of the underlying vocal pathology and 
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are most appropriately evaluated and treated by 
experienced speech-language pathologists. Early 
identifi cation of voice dysfunction and referral to 
a speech-language pathologist for vocal rehabili-
tation could be benefi cial to these patients so that 
vocal function can be optimized. Therefore, post-
operative voice assessment should be initiated 
early and include comprehensive voice-specifi c 
functional and physical evaluations.  

    Prevalence of Recurrent Laryngeal 
Nerve Paralysis 

 When reading the pertinent literature, it becomes 
obvious that the true incidence of temporary and 
permanent vocal fold paralysis (VFP) after thy-
roid surgery is still unknown. The majority of 
previous studies that have examined the inci-
dence of VFP have lacked adequate postoperative 
vocal fold motion assessment. In fact, most stud-
ies have not incorporated direct visualization of 
the vocal folds as part of their postoperative 
assessment [ 5 ,  16 ,  17 ]. Also, there is consider-
able variation in the reported incidence of VFP 
due to the different methodology used to diag-
nose RLN injury, with each method having sig-
nifi cantly different sensitivities and specifi cities. 
This is clearly demonstrated in the meta-analysis 
performed by Jeannon et al. [ 7 ], as a wide varia-
tion in the reported VFP rates following thyroid 
surgery can be appreciated. The incidence of 
temporary VFP ranges from 1.4 to 38. 4 % with 
an average value of 9.8 %, while the incidence of 
permanent VFP varies 10-fold, according to the 
method of laryngeal exam and ranges from 0 to 
18.6 % with an average value of 2.3 % (Fig.  3.1 ).

   Such statistics about the true risk of RLN 
injury with subsequent temporary or permanent 
VFP rates are important in obtaining informed 
patient consent before proceeding with thyroid-
ectomy. Nondisclosure can cause potential unfa-
vorable effects on the patient–physician 
relationship and health outcomes [ 18 ]. Moreover, 
the low rates of VFP quoted to patients preopera-
tively by surgeons are often derived from reported 

series of patients treated at high-volume aca-
demic centers with favorable and publishable 
results. This information for counseling should 
be based on knowing one’s personal outcomes 
and can only be accurately obtained through rea-
sonable volume. Ultimately, uniform and stan-
dardized criteria for vocal fold evaluation before 
and after surgery are needed in order to allow 
comparison of results among different centers.  

    Laryngeal Examination 
of the Larynx Versus Subjective 
Voice Assessment 

 The reason for including laryngeal exam of the 
larynx in all patients undergoing thyroidectomy, 
both pre- and postoperatively, is basically due to 
the fact that VFP may occur without any voice 
alterations [ 5 ]. This discrepancy between glottic 
function and voice may be due to the variability 
in the remaining function of the vocal fold, posi-
tion of the paralyzed cord, or compensation of 
the contralateral vocal fold [ 19 ]. 

 It is common to notice improvement in voice 
symptoms in a patient with a stable VFP. This 
may be due to the resumption of normal vocal 
fold function or, just as likely, the evolution of a 
more favorable medial position with ongoing 
stable VFP [ 20 ,  21 ]. Without laryngeal exam, 
such improvement could be falsely interpreted as 
a resolution of the VFP. The correlate is also true 
that change in voice may derive from many 
sources and does not necessarily imply VFP. It is 
only the laryngeal exam that can accurately 
identify VFP. 

    Voice Alteration with Normal Vocal 
Fold Mobility 

 After thyroidectomy, both subjective and objec-
tive voice changes may occur in patients while 
maintaining intact vocal fold mobility. Subjective 
changes may consist of voice fatigue and 
 diffi culty with high pitch. Objective fi ndings 
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  Fig. 3.1    Meta-analysis performed by Jeannon et al. [ 7 ] on 25,000 patients. ( a ) The overall incidence of temporary VFP 
and ( b ) permanent VFP amongst studies included in the analysis       
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include decrease in the voice fundamental fre-
quency, vocal range, maximum sound pressure, 
vocal jitter, and phonation time [ 13 – 15 ]. 
Subjective and objective voice changes usually 
occur transiently in up to 80–85 % of patients 
after thyroidectomy with normal vocal fold 
function [ 5 ,  22 ]. 

 The mechanisms for voice alteration despite 
normal vocal fold mobility include the following 
[ 9 – 11 ,  23 ,  24 ]:

•    Cricothyroid muscle dysfunction: this may 
occur due to direct injury during thyroidec-
tomy, transient myositis, or the effect of 
seroma formation.  

•   Injury to the EBSLN during thyroidectomy.  
•   Postoperative soft tissue changes affecting the 

larynx, including edema, strap muscle retrac-
tion, and denervation, and laryngotracheal 
scarring.  

•   Strap muscle division during thyroidectomy.  
•   Intubation-related vocal fold changes: these 

include short-term edema, vocal fold lacera-
tion, arytenoid dislocation, or more long-term 
vocal fold granuloma formation.  

•   Upper respiratory tract infection: typically a 
viral laryngitis unrelated to surgery.    

 What is important to note is that patients do 
not usually communicate subtle voice changes, 
and this may pose diffi culty for unmindful sur-
geons to pick up. To overcome this issue, various 
Voice Handicap Index (VHI) questionnaires have 
been used and are reliable in identifying voice 
dysfunction after thyroidectomy. Typically, 
patients with a change in VHI score greater than 
25 from their preoperative baseline are referred 
to speech-language pathology and laryngology 
for further assessment [ 25 ]. Despite these tech-
niques, we believe all patients need a laryngeal 
exam if we are to appreciate an accurate quality 
outcome measure of thyroidectomy.  

    Asymptomatic Vocal Fold Paralysis 

 An asymptomatic normal voice is reported to 
occur in 20 % of patients with VFP, falsely sug-
gesting resolution or absence of RLN injury [ 26 ]. 

Various mechanisms have been suggested to 
explain this occurrence and include [ 20 ,  21 ,  26 ]:

•    RLN sustaining partial neural function (i.e., 
paresis).  

•   A more medial position of the paralyzed vocal 
fold.  

•   Compensation of the contralateral vocal fold.    

 This issue highlights the signifi cance of pre-
operative laryngeal assessment in patients being 
evaluated for additional surgery that risks injury 
to the RLN. Respiratory morbidity and swallow-
ing safety may be further compromised if the 
contralateral nerve is operated on.   

    Preoperative Laryngeal Exam 

 Because of the relatively low overall rate of pre-
operative VFP in patients undergoing thyroid 
surgery, some have abandoned preoperative 
laryngeal assessment, while others have reserved 
it for specifi c cases (i.e., previous neck surgery, 
voice symptoms). We believe that it is very wise 
to routinely examine vocal fold function in all 
patients undergoing thyroid surgery. The ratio-
nale for this routine assessment is summarized 
below [ 12 ,  20 ,  27 ,  28 ]:

•    Preoperative VFP is commonly encountered 
and has been reported to occur in 1.9–3.5 % of 
cases with benign thyroid pathology.  

•   VFP can be present in the absence of voice 
changes. The sensitivity of voice change in 
predicting VFP is only 30–70 % [ 12 ,  20 ].  

•   It provides a baseline for postoperative laryn-
geal assessment.  

•   VFP can suggest invasive malignancy (i.e., 
Stage 4 disease) preoperatively. This will 
prompt for more appropriate airway and 
lymph node imaging preoperatively and more 
specifi c patient counseling.  

•   Preoperative knowledge of vocal fold func-
tioning helps to plan the management of an 
invaded RLN found at surgery.  

•   It is important to assess preoperative vocal 
fold function before assuming responsibility 
for any VFP found postoperatively.  
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•   For accurate quality assessment, postopera-
tive vocal fold function assessment implicitly 
requires preoperative examination as well.    

 Unfortunately, guidelines from professional 
bodies in the United States are lacking on this 
topic, and no consensus is available. The current 
American Thyroid Association (ATA) guidelines 
and the American Association of Clinical 
Endocrinology (AACE) guidelines make no ref-
erence on this issue. Only the guidelines from the 
American Academy of Otolaryngology—Head 
and Neck Surgery recommend laryngeal exami-
nation for patients with preoperative voice 
changes, for those undergoing reoperative sur-
gery, or for patients scheduled to undergo thy-
roidectomy for cancer [ 29 ]. On the other hand, 
the British Thyroid Association (BTA) recom-
mends laryngeal examination for patients with 
preoperative voice changes and for those sched-
uled to undergo thyroidectomy for cancer. The 
British Association of Endocrine and Thyroid 
Surgeons (BAETS) recommends that all patients 
should undergo pre- and postoperative laryngeal 
examination. Similarly, the guidelines of the 
German Association of Endocrine Surgeons rec-
ommend pre- and postoperative laryngoscopy in 
all patients undergoing thyroid surgery.  

    Postoperative Laryngeal Exam 

 Routine postoperative laryngeal exam is required 
in all patients undergoing thyroid surgery. This 
will allow surgeons to detect early iatrogenic 
injuries and obtain accurate information regard-
ing their surgical outcomes. The earlier the vocal 
folds are assessed, the higher the incidence of 
abnormalities observed. Dionigi et al. [ 16 ] deter-
mined that the VFP rate was 6.4 % on the day of 
surgery, 6.7 % on day 1, 4.8 % on day 2, 2.5 % on 
day 14, and 0.8 % at 6 weeks postoperatively. 
This study demonstrates that the ideal time period 
during which to evaluate vocal fold function is 
the early postoperative period, as such timing 
will allow for the most cases of VFP to be 
identifi ed. 

 The rationale for the routine postoperative 
assessment of vocal fold function is summarized 
below [ 20 ]:

•    It is the only accurate postoperative outcome 
functional measure of RLN integrity. Voice 
abnormalities may occur in the absence of 
VFP; hence, for the functional and psycho-
logical recovery of the patient’s symptoms in 
these cases, it will confi rm that no injury took 
place to the RLN.  

•   Allows interpretation of surgical technique 
and, if utilized, intraoperative electromyogra-
phy responses.  

•   Implications for respiratory and swallowing 
safety after thyroidectomy. Occasionally, a 
patient will not have airway symptoms in the 
immediate postoperative period (because the 
airway may be suffi cient despite a paralyzed 
vocal fold) and the patient may present at a 
follow-up visit complaining of shortness of 
breath or stridor on exertion.    

 The current ATA management guidelines 
make no reference on this issue. The BTA guide-
lines recommend postoperative laryngeal exam 
only when there has been a voice disturbance 
beyond 2 weeks. Only the BAETS and the 
American Academy of Otolaryngology—Head 
and Neck Surgery have recommended that laryn-
goscopy should be performed postoperatively for 
all patients undergoing thyroid surgery.  

    Feasibility of Laryngeal 
Examination 

 Due to the difference in background and training 
of thyroid surgeons, some might feel it to be nec-
essary to refer patients to specialized otolaryngol-
ogy clinics for vocal fold assessment. We advise 
that all surgeons performing thyroidectomy to 
become confi dent with the technique of laryngos-
copy and consider examining their patients rou-
tinely. Vocal fold function can be assessed by 
various modalities. The most commonly used 
methods include indirect laryngoscopy (mirror 
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examination), videostroboscopy, and fi beroptic 
laryngoscopy (FOL). Signifi cant differences in 
reported rates of VFP have been documented 
when comparing these modalities [ 7 ]. 

 Although indirect laryngoscopy is simply 
performed, it has a restricted visual fi eld and low 
diagnostic accuracy [ 30 ]. A signifi cant percent-
age of patients cannot tolerate this method of 
examination due to the gag refl ex. Conversely, 
videostroboscopy utilizes a high frequency 
strobe light to analyze the vibration and the 
mucosal wave of the vocal folds during phona-
tion. It requires specialist equipment and there-
fore restricted to specialist practice and is not a 
feasible method of assessing voice function after 
thyroidectomy in routine practice. FOL offers a 
more detailed and wider fi eld of vision to the lar-
ynx compared with indirect laryngoscopy 
(Fig.  3.2 ). The optical illumination and magnifi -
cation can also allow the images to be portrayed 
on a screen for higher defi nition assessment. 
FOL should be considered the gold standard in 
diagnosing perioperative VFP since it is easily 
tolerated by patients and can be performed 
quickly in the offi ce. Usually the scope is 
advanced above the epiglottis and with the “e” 
and “sniff-in” maneuver; adduction and abduc-

tion of the true vocal folds can be appreciated. 
On average, only 6 exams are needed for a 
beginner to become competent in performing 
FOL [ 31 ].

   FOL should be performed within the fi rst 24 h 
after surgery. We and others believe that early 
laryngeal assessment, within the fi rst 24 h after 
surgery, is the optimal time frame during which 
to detect the majority of VFP cases, including 
mild impairments that begin to undergo the heal-
ing process within the fi rst few days following 
surgery but still require follow-up [ 16 ]. 

 The relative cost of the selected laryngeal 
examination modality should be considered. 
While there is no incurred cost of indirect laryn-
goscopy using a laryngeal mirror, there are addi-
tional health care costs in performing FOL and 
videostroboscopy. These modalities are justifi ed 
in select cases when the larynx cannot be ade-
quately examined using the laryngeal mirror or in 
the case of identifi ed vocal fold motion impair-
ment in order to more accurately defi ne the 
abnormality [ 29 ]. Nevertheless, the surgeon 
assessing laryngeal function should strive to per-
form the most complete, cost-effective examina-
tion for the patient and document the examination 
accurately.  

  Fig. 3.2    Fiberoptic laryngoscopy assessment after total 
thyroidectomy. ( a ) Both right and left vocal folds are 
mobile during phonation. ( b ) Right vocal fold paralysis 

during phonation. (Courtesy of Alexander Hillel, 
MD. Used with permission.)       

 

S.I. Noureldine and R.P. Tufano



35

    Feasibility of Transcutaneous 
Laryngeal Ultrasonography 

 Recently, transcutaneous laryngeal ultrasonogra-
phy (TLUSG) has been proposed as a promising, 
noninvasive technique to examine the vocal folds 
during thyroid surgery [ 32 – 36 ]. Because most 
patients with thyroid disease are submitted to 
ultrasound examination during their clinical eval-
uation, this method of evaluating vocal fold 
mobility could become a real asset in the preop-
erative and postoperative management of patients 
undergoing thyroid surgery. Some advantages of 
TLUSG over direct laryngoscopy are its noninva-
siveness, convenience, comfort, increased avail-
ability, and obviation of topical anesthetics. In 
addition, the use of in-offi ce ultrasound has been 
shown to be cost-effective in clinical practice. 

 The greatest enthusiasm for this technique 
was historically in the pediatric population, in 
whom laryngoscopy is not well tolerated without 
anesthesia [ 37 ]. However, recent studies have had 
favorable fi ndings in the adult population, dem-
onstrating the reproducibility of TLUSG in iden-
tifying postoperative VFP with accuracy similar 
to direct laryngoscopy. Studies have estimated 
that nearly two thirds of laryngoscopies could be 
avoided by the use of preoperative screening 
TLUSG [ 33 ]. Despite these favorable fi ndings, 
the vocal folds cannot be assessed by TLUSG in 
approximately 20–25 % of patients, thus requir-
ing direct laryngoscopy [ 33 – 35 ,  38 ]. Moreover, 
the sensitivity of TLUSG in demonstrating VFP 
ranges from 60 to 95 % [ 32 – 34 ,  39 ,  40 ]. Factors 
such as male gender, advanced age, increased 
body habitus, calcifi cation of the thyroid carti-
lage, sharp angulation of the thyroid cartilage, 
and distance from collar incision to thyroid carti-
lage, as well as the experience of the ultrasonog-
rapher, have all been cited to affect the accuracy 
of TLUSG [ 38 ,  41 ]. Even for some patients 
whose vocal folds are assessable by TLUSG, 
their fi ndings can be discordant when compared 
with the gold standard, direct laryngoscopy. 
Therefore, the routine use of TLUSG as a diag-
nostic or screening test remains controversial.  

    Summary 

 Although the true rate of RLN injury after thy-
roid surgery is still unknown, we know for a fact 
that it is common, occurring in as many as 10 % 
of patients on average. Even in the absence of 
RLN injury, voice changes frequently occur after 
thyroid surgery. Only routine pre- and postopera-
tive laryngeal assessment will allow surgeons to 
consistently make informed clinical decisions 
that will improve outcomes and assess objec-
tively the impact of the operation of vocal fold 
function. We believe this to be the only reliable 
way that allows immediate accurate assessment 
of the surgical technique used. This will optimize 
surgical training and provide valid, accurate sur-
gical outcome data to patients.     
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