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INTRODUCTION

The motor and sensory nerves of  the larynx are derived 
from the vagus by way of  its superior and recurrent 
laryngeal nerves (RLNs).1 The most frequent and 
unpleasant complication of  thyroid surgery is a RLN 
injury due to intraoperative damage. It may occur during 
surgery because of  direct mechanical trauma, either with or 
without disruption. Injury to the RLN post thyroid surgery 
associated with hoarseness, impaired voice, dysphonia, 
dysphagia, aspiration, dyspnea, and in many cases to a life-
threatening glottal obstruction. The reported incidence of  
temporary recurrent laryngeal nerve palsy (RLNP) ranges 
from 1.3% to 20%, while the incidence of  permanent RLNP 

varies from 0% to 9%. These percentages are dependent 
on the type of  surgery and thyroid gland disease.2-5 RLN 
injury results in paralysis of  all the intrinsic muscles of  the 
larynx except the cricothyroid muscle which is supplied by 
the superior laryngeal nerve (SLN). There is an inability 
to abduct and adduct the vocal folds.6 RLN paralysis 
rate is higher in cancer, Graves disease, reoperation, sub 
sternalgoiter, in less experienced surgical centers, and in 
patients in whom the inferior laryngeal nerve could not 
be identified and or monitored during operation.7-10 The 
most frequent published mechanism of  RLN injury is over-
stretching of  the nerve at the region of  Berry’s ligament 
clamping or transecting of  the nerve. The true overall injury 
rate of  RLN is not yet delineated for several actual reasons:
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•	 No routine audit by centers performing thyroid 
surgery - not all patients infact undergo a systematic 
laryngeal examination in the postoperative period.11,12

•	 Lack of  reliability of  clinical symptoms in vocal cord 
paralysis.

•	 There is considerable variation in the reported 
frequency of  RLNP rates after thyroid surgery due to 
the different methods of  diagnosing RLNP, i.e. indirect 
laryngoscopy versus rigid endoscopy versus fiber-optic 
nasolaryngoscopy (FNL) versus video stroboscopy, 
each of  which have significant different sensitivities 
and specificities.13

Rigid endoscopy offers improved visualization of  the 
larynx through better illumination, higher magnification, 
and wider and deeper fields of  vision.

The angled endoscopes allow better perspectives of  the 
ventricle, free edge, and under the surface of  the vocal 
cord.14 Assessment of  vocal cord functions (VCFs) with 
a laryngoscope is of  great importance in the preoperative 
and postoperative evaluation of  patients undergoing 
thyroidectomy.15 Pre-operatively, VCF detects an existing 
RLNP from local invasion of  the nerve by extra-thyroidal 
cancer extension or regional lymph node metastases.16,17,18 
Postoperative assessment of  VCF documents a well 
preserved VCF, or an iatrogenic RLN injury, and yet the 
benefits of  speech, rehabilitation, steroid, and surgical 
treatment. There is currently a lack of  consensus to support 
the proper timing for the postoperative laryngoscopy that 
is reliable to diagnose RLNP.

Aims and objectives
To assess Proper Timing of  Laryngoscopy in Post-thyroid 
Surgery patients to Detect RLN Injury.

MATERIALS AND METHODS

This prospective study “Study to assess Proper Timing 
of  Laryngoscopy in Post-thyroid Surgery patients to 
Detect RLN Injury” was conducted from 30 Nov 2011 
to 30 Nov 2013 in 50 patients undergoing laryngoscopy 
in post thyroid surgery at different time intervals. The 
written and informed consent was obtained from each 
patient in advance for consecutive laryngoscopy. Pre- and 
post-operative follow-up include for all patients to check 
vocal cord mobility by laryngoscopy. Every patient in the 
study was evaluated on the basis of  brief  history, general 
and local examinations including indirect laryngoscopy and 
900, 700 rigid endoscopy. Indirect mirror laryngoscopic 
findings were confirmed by rigid endoscopy (Hopkins 
rod-lens telescope- Figure 1)

Inclusion criteria

1. All patient of  thyroid swelling.
2. All cases of  different thyroid surgeries.
3. Patients who have given written informed consent for 

laryngoscopy, pre and post thyroid surgery.
4. Patients who have given written consent for follow up.

Exclusion criteria
1. Established preoperative injury to the laryngeal nerves.
2. Intraoperative finding of  tumour involvement of  RLN.
3. Patients who were lost during the follow-up study.

70° Or 90° Hopkins rod-lens telescope/endoscope
A rigid telescope with an angled lens of  70° or 90° can 
be passed through the mouth to the oropharynx to view 
the larynx. Twenty centimeters are often a comfortable 
telescope length for the endoscopist. The laryngeal 
examination with a 70° rigid endoscope is conducted 
with the patient bending slightly forward from the hips 
while maintaining a straight back. The neck and chin are 
extended, and the tongue is protruded. The examiner 
wraps the tongue in gauze and holds it gently during the 
examination. The endoscope is advanced just under the 
uvula or between the uvula and faucial pillars until the 
epiglottis is visualized. Turning the endoscope tip to face 
the cheek during insertion, to prevent tongue residue from 
coating the lens, might keep the lens cleaner. Having the 
patient vocalize a sustained “hey” lowers the tongue base, 
facilitating placement. The patient is then instructed to 
sustain “ee,” which moves the epiglottis anteriorly for a 
better view of  the vocal folds. The examiner might need 
to flex the wrist to tilt the endoscope tip inferiorly. The 
angle can be varied for differing levels of  magnification and 
differing fields of  view. The patient is then guided through 
the examination tasks listed in the following “Assessment” 
section. Examination with the 90° endoscope is similar, 
but the patient does not need to bend forward or extend 
the neck. Another difference is the angle; the tip of  the 
90° scope is positioned with minimal tilt so that the light 
is parallel to the surface of  the vocal folds. This type of  
endoscope is often preferable for viewing the larynx when 
a wider viewing angle is desired. A longer lens or a zoom 
lens might be necessary for adequate visualization of  vocal 
fold details. Children as young as 6 or 8 years of  age may 
be able to cooperate for this examination.

Laryngoscopy was performed at 24–48 h before operation 
(Tx). Postoperatively patients were evaluated for RLN injury 
by laryngoscopy on the same day (T0), on day 2 (T1) and 
on day 14 (T2).

RLNP is defined as newly discovered reduction in the 
movement of  vocal folds after surgery compared with the 
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preoperative status. For patients with postoperative cord 
palsy, repeated examinations were performed periodically 
at 2 months (T3), 6 months (T4), and 12 months (T5). When 
laryngoscopy was found normal at T0, T1, and T2 examination, 
the patients were not taken for further laryngoscopy.

Ethics
The procedures followed were in accordance with the 
ethical standards of  the responsible committee on human 
experimentation (institutional or regional) and with the 
Helsinki Declaration of  1975, as revised in 1983.

Statistical analysis
Findings were noted and tabulated. Measurement of  the 
RLNP rate was based on the number of  nerves at risk 
(NAR). All data were analyzed statistically using statistical 
package for the social sciences 20 and Chi-square test for 
differences in postoperative RLNP rate and recovery days. 
Test was significant when P<0.05. Then conclusions were 
drawn after analysis.

RESULTS

The present study was carried over a period of  2 years in 
the Department of  Otorhinolaryngology, J. N. Medical 
College and Hospital A. M. U. Aligarh. The study included 
50 patients of  thyroid swelling with different diagnosis. 
All 50 patients scheduled for thyroidectomy underwent 
preoperative evaluation of  the vocal folds. At pre-operative 
laryngeal examination, we found two alterations of  vocal 
folds movement in 50 patients (4%). Based on the exclusion 
criteria, these two patients ruled out the analysis.

Complete follow-up was available for 96% of  patients (48/50). 
Five patients were unwilling to accept further laryngeal re-
examination, and they were asymptomatic. Moreover, eight 
other patients were loss during the follow-up study.

Overall, 35 patients appear for post-operative laryngoscopic 
examination of  the vocal folds at our center, providing 61 
NAR for examination. Table 1 summarizes the distribution 
of  epidemiological characteristics of  patients, thyroid 
pathology, and procedures.

The RLN was virtually identified in all cases. No bilateral 
vocal cord paralysis occurred. Overall permanent RLNP 
occurred in 3.2% (n=2), while the temporary RLN injury 
in 8.1% (n=5). The rate of  RLN morbidity shows a 
considerable variation due to the different time intervals 
of  laryngoscopy. The rate of  RLNP was 8.1% at T0 (5 out 
of  61 NAR), 11.5% at T1 (7 out of  61 NAR), 9.8% at T2 
(n=6), 8.1% at T3 (n=5), 4.9% at T4 (n=3), and 3.3% at T5 
(n=2), according to different time intervals of  laryngoscopy 
in the postoperative period.

Table 1: Preoperative characteristics and 
operative parameters in 35 patients undergoing 
thyroidectomy
Parameters study group

Age (years) 35.89 (18–58)
Women (N) 25
Men (N) 10
Lobectomy 9 (25.7%)
Total thyroidectomy 2 (5.7%)
Subtotal thyroidectomy 17 (48.6%)
Revised near total thyroidectomy 2 (5.7%)
Near-total thyroidectomy 5 (14.3%)
Nerves at risk 61

Preoperative diagnosis
Multinodular goiter 9 (25.7%)
Papillary carcinoma 2 (5.7%)
Goitre with left complex cyst 1 (2.9%)
Left thyroid cyst 2 (5.7%)
Recurrent multinodular goiter 2 (5.7%)
Simple colloid goiter 13 (37.1%)
Left solitary nodular goiter 2 (5.7%)
Right solitary nodular goiter 3 (8.6%)
Right thyroid cyst 1 (2.9%)
Hyperthyroidism 2 (5.7%)

In our study, the rate of  detection of  RLNP at T1 (day 
2) was superior as compared to other time intervals of  
laryngoscopy, but it is statistically insignificant (P>0.05).

DISCUSSION

Thyroid surgeries are commonly done nowadays for benign 
and malignant conditions. There is a need to know the 
complications of  surgeries for the post-operative management 
of  the patients to prevent morbidity and mortality. RLNP 
is an important and potentially catastrophic complication 
of  thyroid surgery. Voice dysfunction after thyroidectomy 
is not rare and is generally reported in terms of  RLN or 
SLN injuries. However, voice dysfunction can occur without 
laryngeal nerves injuries. Prompt recognition of  causes of  
dysphonia is essential so that relevant therapeutic decision 
allows early management. During recent years, intraoperative 
nerve monitoring has been introduced to decrease the 
frequency of  nerve injuries during thyroid surgery. It has been 
argued that in expert hands, the risk is very low.17,18

Pre and post-operative laryngoscopy is required to detect 
RLN injury accurately. Pre-operative vocal cord evaluation 
will ensure adequate diagnosis and documentation, aid 
surgical planning and consent, and reduce any medico-
legal implications. In our study 50 patients scheduled for 
thyroidectomy underwent preoperative evaluation of  the 
vocal folds, we found alterations of  vocal folds movement 
in 2 patients (4%).

The result of  our study was also in accordance with the study 
conducted by Sayyahmelli et al.,18 who studied 100 patients 
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scheduled for thyroidectomy, there were 89 cases who had 
benign disease of  thyroid and 11 cases of  malignancy. 
Modification of  voice and impaired vocal fold motion were 
seen in 11 and seven patients before operation, respectively, 
and emphasized the need of  preoperative examination of  
the larynx of  patients undergoing surgery for thyroid gland. 
Likewise, the absence of  abnormality in voice would not 
accurately rule out the probability of  vocal fold or laryngeal 
nerve lesions. This is the second study done to evaluate the 
impact of  time interval of  the post-operative laryngoscopy 
for the diagnosis of  RLN injury after thyroid surgery. The 
potential, useful, and proper timing of  laryngeal inspection 
for the diagnosis of  RLNP is not well documented in 
literature. This study identifies that the wide variation of  
rates of  RLNP is dependent even upon the day of  vocal 
cord assessment in the early post-operative period. The 
post thyroidectomy laryngoscopic finding in our study 
(Table 2) is that rate of  detection of  RLNP is superior at 
T1 (2nd post-operative day) as compared to other days, 
i.e., T0 (at the day of  thyroidectomy), T2 (2 weeks), T3 (2 
months), T4 (6 months), and T5 (12 months). The rate of  
detection of  RLNP noticeably reduced as the time interval 
of  laryngoscopy increased. The reason for the superior 
sensitivity of  RLNP rate detection at T1 as compared to 
other days (i.e., T2, T3, T4, and T5) may be associated with 
the extent of  RLN injury, varying in its severity from 
neurapraxia to axonotmesis and neurotmesis. Studies 
showed that RLNP process subdues from the very 1st days 
post-operative.18

Wagner and Seiler,19 Chiang et al.,20 and Snyder et al.,21 noted 
that their cases of  temporary paralysis resolved in starting 
early from the 3rd post-operative day.

Karlan et al.,22 described cases of  transient paralysis with 
recovery ranging from the 1st week postoperative. In fact, 
partial injuries (neurapraxia) are much more common than 
complete transaction (neurotmesis).

Chiang et al.,23 reported a recovery from temporary RLNP 
from 3 days to 4 months (mean, 30.7 days). While after 
neurotmesis has occurred, no such recovery would be seen. 
Therefore, most studies suggest that a follow-up period of  
12 months minimum is needed to assess voice function 
after if  dysphonia is detected after thyroid surgery.

The reason of  the superior sensitivity of  T1 compared 
to T0 may be associated to patient’s poor compliance, 
self-adherence, and the degree to which he/she correctly 
follows medical advice during the laryngoscopy early after 
extubation (T0) and early complications of  intubation, 
i.e. vocal cord congestion and edema hinder correct 
assessment of  VCFs. Factors that may decrease patient’s 
compliance in T0 include patient feeling ill, limitations 

of  patients activities due to the anesthesia state, acute 
illness, local pain, poor analgesia support, purpose of  
laryngoscopy not clear, instructions for laryngoscopy not 
clear, physical difficulty in complying laryngoscopy, and 
unattractive/unpleasant examination. This result of  our 
study was also in accordance with the study conducted 
by Dionigi et al.,24 (2010) performed FNL of  434 post 
thyroid surgery patients at different time intervals. They 
recorded rate of  RLNP 6.4% at day 0 (T1), 6.7% at day 
2 (T2), 4.8% at 2 week (T3), 2.5% at 2 months (T4), 0.8% 
at 6 months (T5) and 0.7% at 12 months (T6). They 
suggested day 2 (T2) post-operative FNL is superior to 
detect RLN injury.

Most European, as well as American thyroid association’s 
guidel ines,  recommend lar yngoscopy only for 
voice dysfunction persisting beyond 2 weeks after 
thyroidectomy.25,26

Studies that evaluated the rates of  RLN injury after 
a thyroid surgery reported considerable variation in 
the reported frequency of  vocal cord palsy rates due 
to the different reasons to perform laryngoscopy 
postoperatively, i.e., to all patients or only patients with 
impaired voice register. Moreover, due to different 
periods of  time (as at extubation, hospital discharge, 
and weeks after surgery) of  which we now demonstrated 
have significant different sensitivities and specificities.15 
All patients should undergo pre- and post-operative 
laryngeal examination if  we need to appreciate the true 
rate at which RLN injury occurs.

It is impossible to diagnose RLNP without performing 
the laryngeal examination, and also to use the benefits 
of  speech, steroid therapy, surgery, and rehabilitation.27-30 
Uniform and standard criteria for evaluating the VCF after 
surgery are certainly needed to plan an effective and early 
treatment and also to be able to compare the results among 
different centers.

In our study, we noted permanent RLNP in 3.3% of  thyroid 
surgeries, temporary RLN injury in 8.2% while none had 
bilateral RLNP. We have noted that approximately 57% 
of  those RLNP recovered within 6 months, and 71% 
in 12 months. Thus, permanent RLN paralysis may be 
diagnosed on the basis of  serial laryngeal examinations 
between the period of  6 and 12 months after a thyroid 
surgery. Therefore, through our study, we suggest follow-
up period of  12 months minimum to assess the voice 
function after thyroidectomy surgery, if  any dysphonia 
is detected (Figure 2). This is similar with other studies 
where the period of  follow-up for RLNP after a thyroid 
surgery was 1 year.2
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Jeannon et al., shows in their study that average rate of  
temporary RLNP after thyroid operations is 9.8%, and of  
permanent RLNP is 2.3%. According to the method of  
examining the larynx, the RLNP rate varied and it ranged 
from 26% to 2.3%. Most of  the studies which are reviewed 
recommend a period of  follow-up till 1 year to assess and 
evaluate RLNP.

Limitations of the study
The present study has some limitations. The sample size 
was small.

CONCLUSION

Although the incidence of  laryngeal nerve palsy after 
thyroidectomy is low, the condition has to be promptly 
recognized and investigated by the surgeon. The variable 
symptoms that occur are cough, dysphonia, dysphagia, 
and dyspnea. Their intensity and association are variable. 
We propose different interval time evaluation criteria of  
vocal cord mobility post-thyroid surgery. The rate of  
RLNP is influenced by the “timing” of  the postoperative 
laryngoscopy. We conclude that proper timing of  laryngeal 
inspection for the diagnosis of  RLNP is on 2nd post-
operative day.
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