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Abstract

Background: Vocal cord paralysis (VCP) is found in both benign and malignant thyroid disease. This study was
performed to determine if the presence of preoperative VCP predicts malignancy.

Methods: A retrospective analysis was performed on a cohort of 1923 consecutive patients undergoing thyroid
surgery. The incidence of preoperative VCP was recorded. Patient and nodule characteristics were correlated with
final pathology.

Results: 1.3 % of our cohort was found to have preoperative VCP. Malignant pathology was discovered in 76 %
of patients with preoperative VCP. Among these patients, 72 % had a left sided paralysis. 10.5 % of patients
with preoperative VCP had perineural invasion (PNI) on final pathology, compared to 1.1 % of patients with
normal VC function.

Conclusion: Preoperative VCP appears to be a strong, though not an absolute, indicator of malignancy. Most
VCP were on the left side. Assessing for preoperative VCP is crucial in all patients who need thyroid surgery, as
even benign nodules can be accompanied by preoperative vocal cord paralysis.

Introduction
In the past, preoperative vocal cord paralysis was
thought to be an absolute marker of thyroid malignancy
[1]. However, there are several reports in the literature
indicating that benign thyroid disease may also lead to
vocal cord paralysis [2–5]. The mechanisms that cause
vocal cord paralysis are multiple. In malignant disease,
recurrent laryngeal nerve (RLN) paralysis can be caused
by direct invasion of malignant cells or by nodular com-
pression. In the case of benign thyroid disease, compres-
sion, as well as stretching of the nerve, are possible
etiologies. Furthermore, idiopathic VCP unrelated to a
thyroid process could also be a cause of a preoperative
VCP. The importance of preoperative assessment of the
vocal cords is being increasingly recognized since the
recent publication of the 2013 American Academy of

Otolaryngology—Head and Neck surgery guidelines,
which highlighted the importance of this evaluation,
even for patients without subjective voice complaints.
These guidelines note that at the present time, vocal
cord assessment is performed in 6.1 to 54 % of patients
in the United States prior to surgery. The objective of
this study was to evaluate the presence of vocal cord
paralysis before thyroid surgery and to better understand
its association with malignant thyroid disease.

Methods
The health records of 1923 patients who had preopera-
tive flexible laryngoscopy and underwent thyroid surgery
between 2007 and 2014 at the McGill University teach-
ing hospitals were analyzed retrospectively. Every patient
undergoing thyroidectomy has undergone pre-operative
flexible laryngoscopy in our database, unless they came
in with an emergent airway obstruction. We recorded all
cases of preoperative vocal cord paralysis and correlated
with final pathology. The study recorded the sex, age
and side of paralysis among patients with confirmed
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preoperative vocal cord paralysis and final pathology find-
ings; this data was available for all patients. In addition,
the size of the largest nodule seen on ultrasound was also
recorded, if documented. Furthermore, histopathological
subtypes of thyroid cancer, including the presence of
extrathyroidal extension (ETE), perineural invasion (PNI),
and lymphovascular invasion (LVI) were examined with
respect to the presence or absence of preoperative vocal
cord paralysis. Data was analyzed using MedCalc 12.0.
Chi-square and student’s t-test were used to identify dif-
ferences between groups. A p-value of 0.05 or less was
considered statistically significant. Ethical review board
approval was obtained from our institution (the Jewish
General Hospital) for this study. None of the authors have
any competing interests in the manuscript.

Results
Preoperative vocal cord paralysis was diagnosed in 25
out of 1923 patients (1.3 %). Within the vocal cord par-
alysis group, 72 % of patients were women. In the group
without VCP, 77 % of patients were women (p = 0.3644).
The average age of patients with VCP was 59.9 years,
compared to 50.7 years in patients without preoperative
VCP (p = 0.0016). These results are summarized in
Table 1.
Upon further analysis of the 25 patients with con-

firmed preoperative vocal cord paralysis, we found a left
cord paralysis in 72 % of cases. Furthermore, 19 patients
(76 %) had malignant final pathologies and 6 had benign
nodules. Twelve (48 %) out of the 19 patients with can-
cer were papillary carcinomas, 4 (16 %) were micropapil-
lary carcinomas, one was a medullary carcinoma, one
was a poorly differentiated thyroid carcinoma and one
was an osteosarcoma. The benign thyroid pathologies

consisted of thyroid follicular adenomas (n = 2) and
nodular hyperplasia (n = 4) (Table 2). In the cohort of
patients with normal preoperative vocal cord movement,
1143 (60.2 %) patients had malignant final pathologies
(p = 0.2218) (Table 3).
When ultrasound results were available, we used the

largest-sized nodule on the side of the paralysis for pa-
tients with preoperative VCP, and the largest nodule
overall in patients without VCP. Patients with malignant
final pathology had a mean nodule size of 2.9 cm and
those with benign final pathology had an average nodule
size of 3.2 cm (p = 0.0001). Regardless of pathology re-
sults, the mean size of nodule in patients with normal

Table 1 Demographics of all patients who underwent thyroid
surgery from 2007 to 2014

Preoperative vocal cord paralysis

Normal mobility Paralysis

Total 1898 (98.7 %) 25 (1.3 %)

Age <30 139 (7.3 %) 0 (0 %)

30–39 285 (15.0 %) 1 (4.0 %)

40–49 480 (25.2 %) 5 (20.0 %)

50–59 470 (24.7 %) 5 (20.0 %)

60–69 327 (17.2 %) 7 (28.0 %)

70–79 152 (8.0 %) 3 (12.0 %)

>80 44 (2.3 %) 4 (16.0 %)

p-value

Mean; range of age (years) 50.7; 15–94 59.9; 36–88 0.0016

Sex Male 424 (22.35 %) 7 (28 %) 0.3644

Female 1474 (77.7 %) 18 (72 %)

Table 2 Demographics and pathology results of 25 patients
with preoperative vocal cord Paralysis

Subject Sex Side Largest nodule
on U/S (cm)
and side

Final pathology Adverse
pathological
features

1 F R 2.4 (right) Medullary CA

2 M L 1 (left) Micropapillary CA ETE

3 M L 1.2 (left) Micropapillary CA

4 M L 1.2 (left) Papillary CA

5 F R 1.4 (right) Follicular adenoma

6 M R 1.6 (left) Papillary CA

7 F L 1.9 (left) Nodular hyperplasia

8 F L 2.15 (left) Papillary CA

9 F R 2.3 (right) Papillary CA

10 F L 2.4 (midline) Follicular adenoma

11 F L 2.7 (left) Micropapillary CA

12 F L 3 (left) Papillary CA

13 F L 1.7 (left) Papillary CA

14 F L 3.5 (left) Nodular hyperplasia

15 F R Irregular, >3a Papillary CA ETE, PNI, LVI

16 M L 5.5 (left) Papillary CA

17 F L 6.5 (left) Nodular hyperplasia

18 F R 7.7a(right) Papillary CA

19 M L 9.1 (left) Papillary CA ETE, LVI

20 F L 7 (left) Nodular hyperplasia

21 M L 0.7 (left) Micropapillary CA

22 F L No imagingc Osteosarcomab

23 F R 1.5 (right) Papillary CA

24 F L No imagingc Poorly differentiated
CA

25 F L No imagingc Papillary (tall cell
variant) CA

ETE, PNI, LVI

(M male, F female, U/S ultrasound, CA carcinoma, ETE extrathyroidal extension,
PNI perineural invasion, LVI lymphovascular invasion)
aMeasure obtained from a CT Scan. No U/S available for this patient
bSee discussion section regarding this finding
cThese patients did not have preoperative imaging as they arrived in
respiratory distress
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vocal cord function was 3.0 cm (range of 0.3–13.0 cm)
and it was 3.3 cm (0.7–9.1 cm) in patients with pre-
operative VCP (p = 0.5916). Malignant nodules found in
patients with normal vocal cords (mean = 2.89 cm) were
smaller than the malignant nodules of patients with
preoperative VCP (mean = 3.2 cm), but it was not sta-
tistically significant (p = 0.4168). On the other hand,
benign nodules of patients with normal vocal cords
(mean = 3.22 cm) were larger than benign nodules found
in patients with preoperative VCP (mean = 3.14 cm).
However, this finding was also not statistically significant
(p = 0.9651).
Other known adverse pathological features, such as

ETE, LVI and PNI were also examined. Among patients
with preoperative VCP, 21.1 % were found to have ETE,
whereas 13.2 % of patients with normal vocal cord
function had ETE on pathology. This finding was not
statistically significant (p = 0.27). For LVI, results were
comparable between patients with and without pre-
operative VCP (15.8 % in the VCP group and 10.8 % for
patients with normal VC, p = 0.4837). However, PNI was
significantly more common in patients with preoperative
VCP (10.5 %) compared to patients without VCP (1.1 %)
(p = 0.0028). These results are summarized in Table 4.

Discussion
Vocal cord paralysis can occur in both benign and ma-
lignant thyroid disease. The etiology of the paralysis is
not always evident, but can often be explained by direct
invasion or compression of the recurrent laryngeal nerve
by malignant thyroid disease. In the case of benign

thyroid disease, the paralysis could be idiopathic or
could be caused by compression or stretching of the
nerve. Knowledge of preoperative vocal cord paralysis is
imperative for appropriate surgical planning and man-
agement. In this study, 1.3 % of patients undergoing thy-
roid surgery were found to have preoperative VCP. The
true incidence of VCP in the general population is diffi-
cult to ascertain. A study by Shafkat et al. looked at
30,262 patients who attended an ENT outpatient clinic
during a 2 year period [5]. One hundred ten of these
patients were diagnosed with vocal cord paralysis, an in-
cidence of 42 per 10,000 new patients [5]. Several studies
have evaluated all causes of VCP and have found them
to be idiopathic in 16.3 % [6], 17.4 % [7], 17.6 % [8] and
31.1 % [9] of patients.
Although the majority of patients undergoing thyroid-

ectomy were women, there was no significant difference
between men and women in terms of the presence or
absence of preoperative VCP. On the other hand, our
study found age to be a significant factor; it was consid-
erably higher in patients with preoperative VCP. Chiang
et al. also noted this finding in a study looking at thyroid
tumours with preoperative recurrent laryngeal nerve pal-
sies [10]. One explanation for this result would be that
nodules have more time to evolve and develop adverse
features with advancing age.
In our cohort, 76 % of patients with preoperative vocal

cord paralysis were found to have malignant disease.
Several other studies have also shown preoperative
vocal cord paralysis to be a robust marker of malig-
nancy [2–5]. However, it is not a perfect marker. In-
deed, in our cohort, 24 % of patients with vocal cord
paralysis had benign final pathology results. This find-
ing emphasizes the importance of evaluating the vocal
cords of all patients scheduled for thyroid surgery,
regardless of fine-needle aspiration (FNA) results.
Many techniques are used to assess vocal cord func-

tion preoperatively. Presently, the flexible laryngoscope
remains the most widely used. Another promising tech-
nique to study the vocal cords is transcutaneous laryn-
geal ultrasound. Wang et al. reported that it accurately
diagnosed both normal and palsied vocal folds in 90 %
of female patients, with a lesser success rate in males
over 40 years of age [11]. The rate of false negatives with
this technique appears to be one reason why it has not
been widely adopted in the adult population [12–13].
The literature shows a preponderance of left-sided par-

alysis, and data regarding this finding dates back to the
1940’s [15]. According to Meurman et al., the left recur-
rent laryngeal nerve is more likely to be injured because
it branches off the vagus nerve more caudally on the left
side as compared to the right. In point of fact, after
branching off the vagus nerve, the left recurrent laryn-
geal nerve, unlike the right, loops under the aortic arch.

Table 3 Status of preoperative vocal cord function according to
pathology results

Preoperative vocal cord paralysis n
(% of total)

p-value

+ -

Malignant pathology 19 (1.0 %) 1143 (59.6 %) 0.2218

Benign pathology 6 (0.3 %) 671 (35.0 %)

Total 25 (1.3 %) 1814 (98.7 %)

Table 4 Comparison of the incidence of adverse pathological
features found in thyroid cancers of patients with and without
preoperative VCP

Patients with malignant pathology

Without VCP With preop VCP p-value

Perineural invasion 13 (1.13 %) 2 (10.5 %) 0.0028

Lymphovascular invasion 123 (10.76 %) 3 (15.78 %) 0.4837

Extrathyroidal extension 151 (13.21 %) 4 (21.05 %) 0.2700
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It then runs upward in the groove between the trachea
and esophagus with a more medial course, closer to the
thyroid gland than to the right recurrent laryngeal nerve.
Our results show that 72 % of patients had a left-sided
paralysis, a finding similar to other reported studies by
Benninger et al., Terris et al. and Pavithran et al. An-
other reason for the preponderance of left-sided paraly-
sis may lie in the length of each nerve [14–16]. On
average, the left recurrent laryngeal nerve measures
12 cm, whereas the right one measures 5 to 6 cm [17].
The added length may explain the higher rate of left-
sided paralysis, providing more regions of vulnerability
along the nerve [17].
We studied the relationship between nodule size and

malignancy. The only statistically significant finding was
that overall, benign nodules were slightly larger than ma-
lignant ones, regardless of the status of vocal cord func-
tion. We found no significant correlation between the
size of the nodules and the function of the vocal cords.
Indeed, some of the largest nodules corresponded to be-
nign pathologies in both VCP and no VCP groups. This
finding is consistent with the literature [18–21]. In 2011,
Moon et al. published a consensus statement and recom-
mendations on ultrasonography and the ultrasound-
based management of thyroid nodules [21], concluding
that thyroid nodule size was not helpful for distinguishing
malignant and benign nodules. Furthermore, Kamran
et al. reported that above 2 cm, there was a non-linear rela-
tionship between nodule size and cancer risk [18]. It is hy-
pothesized that other mechanisms, such as stretching or
compression of the recurrent laryngeal nerve, could be the
cause of paralysis. However, other reports suggest that in-
creasing size may indeed correspond to a greater risk of
malignancy. For example, Raparia et al. described a statis-
tically significant increased risk of malignancy in nodules
over 2 cm in size [22].
Histopathological tumor characteristics provide crucial

information when it comes to prognosis and risk of
recurrence. When these characteristics were retrospect-
ively analyzed in our study, in the setting of preoperative
VCP, we found perineural invasion to be far more com-
mon in patients with preoperative VCP. No such associ-
ation was found with extrathyroidal extension and
lymphovascular invasion. According to our results, when
a preoperative VCP is present, a patient had a 76 %
chance of harbouring a thyroid malignancy, with a
higher chance of finding perineural invasion on final
pathology. With this knowledge, the degree of surgical
aggressiveness can be planned accordingly.
There are limitations to this study. First, it is a retro-

spective analysis. Second, despite a large sample size, the
incidence of preoperative VCP is very low overall. There-
fore, evaluation of the clinical characteristics of thyroid
pathologies remains limited.

Conclusion
This study demonstrates that preoperative vocal cord
paralysis is a robust marker of malignancy risk, although
not an absolute one. It most commonly affects the left
vocal cord. It also emphasizes the importance that every
patient undergoing thyroid surgery should have a pre-
operative vocal cord assessment, even in the context of a
benign FNA result, as 24 % of patients with preoperative
VCP in this study had benign thyroid pathologies, as
demonstrated in several other studies [1, 3–5, 23–30].

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
EKR carried out the data collection, statistical analysis and drafted the
manuscript. All authors read and approved the final manuscript.

Author details
1Department of Otolaryngology – Head and Neck surgery, McGill University,
Montreal, QC, Canada. 2Department of General surgery, McGill University,
Montreal, QC, Canada. 3Division of Head and Neck Surgery, Department of
Otolaryngology – Head and Neck surgery, Jewish General Hospital, McGill
University, Montreal, QC H3T 1E2, Canada.

Received: 24 April 2015 Accepted: 31 August 2015

References
1. Raza SN, Shah MD, Palme CE, Hall FT, Eski S, Freeman JL. Risk factors for

well-differentiated thyroid carcinoma in patients with thyroid nodular
disease. Otolaryngol Head Neck Surg. 2008;139:21–6.

2. Collazo-Clavell ML, Gharib H, Maragos NE. Relationship between vocal cord
paralysis and benign thyroid disease. Head Neck. 1995;17:24–30.

3. Holl-Allen RTJ. Laryngeal nerve paralysis and benign thyroid disease.
Arch Otolaryngol. 1967;85:121–3.

4. Rueger RG. Benign disease of the thyroid gland and vocal cord paralysis.
Laryngoscope. 1974;84:897–907.

5. Shafkat A, Muzamil A, Lateef M. A study of incidence and etiopathology of
vocal cord paralysis. Indian J Otolaryngol Head Neck Surg. 2000;54:30–2.

6. Ramadan HH, Wax MK, Avery S. Outcome and changing cause of unilateral
vocal cord paralysis. Otolaryngol Head Neck Surg. 1998;118:199–202.

7. Yumoto E, Minoda R, Hyodo M, Yamagata T. Causes of recurrent laryngeal
nerve paralysis. Auris Nasus Larynx. 2002;29:41–5.

8. Rosenthal LH, Benninger MS, Deeb RH. Vocal cord immobility: a longitudinal
analysis of etiology over 20 years. Laryngoscope. 2007;117:1864–70.

9. Toutounchi SJ, Eydi M, Golzari SE, Ghaffari MR, Parvizian N. Vocal cord
paralysis and its etiologies: a prospective study. J Cardiovasc Thorac Res.
2014;6:47–50.

10. Chiang F-Y, Lin J-C, Lee K-W, Wang LF, Tsai KB, Wu CW, et al. Thyroid
tumors with preoperative recurrent laryngeal nerve palsy: clinicopathologic
features and treatment outcome. Surgery. 2006;140(3):140–417.

11. Wang C-P, Chen T-C, Yang T-L, Chen CN, Lin CF, Lou PJ, et al.
Transcutaneous ultrasound for evaluation of vocal fold movement in
patients with thyroid disease. Eur J Radiol. 2012;81:288–91.

12. Maia FFR, Matos PS, Silva BP, Pallone AT, Pavin EJ, Vassallo J, et al.
Role of ultrasound, clinical and scintigraphyc parameters to predict
malignancy in thyroid nodule. Head Neck Oncol. 2011;3:17.

13. Meurman OH. Theories of vocal cord paralysis. Acta Otolaryngol.
1950;38:460–72.

14. Benninger MS, Gillen JB, Altman JS. Changing etiology of vocal fold
immobility. Laryngoscope. 1998;108:1346–50.

15. Terris DJ, Arnstein DP, Nguyen HH. Contemporary evaluation of unilateral
vocal cord paralysis. Otolaryngol Head Neck Surg. 1998;107:84–90.

16. Pavithran J, Menon J. Unilateral Vocal Cord Palsy: An etiopathological Study.
Int J Phonosurg laryngol. 2011;1:5–10.

17. Myssiorek D. Recurrent laryngeal nerve paralysis: anatomy and etiology.
Otolaryngol Clin North Am. 2004;37:25–44.

Kay-Rivest et al. Journal of Otolaryngology - Head and Neck Surgery  (2015) 44:35 Page 4 of 5



18. Kamran SC, Marqusee E, Kim MI, Frates MC, Ritner J, Peters H, et al. Thyroid
nodule size and prediction of cancer. J Clin Endocrinol Metab. 2013;98:564–70.

19. Brito JP, Gionfriddo MR, Al Nofal A, Boehmer KR, Leppin AL, Reading C, et al.
The accuracy of thyroid nodule ultrasound to predict thyroid cancer:
systematic review and meta-analysis.
J Clin Endocrinol Metab. 2014;99:1253–63.

20. Sturgeon C. Surgeon-Performed Laryngeal Ultrasound Can Be Used to
Screen for Vocal-Cord Palsy before Thyroid. Surgery. 2013;25:113–5.

21. Moon WJ, Jung SL, Lee JH, Na DF, Baek JH, Lee YH, et al. and Thyroid Study
Group, Korean Society of Neuro- and head and Neck Radiology. Benign and
malignant thyroid nodules: US differentiation-multicenter retrospective
study. Radiology. 2008;247:762–70.

22. Raparia K, Sk M, Mody DR, Anton R, Amrikachi M. Clinical outcomes for
“suspicious” category in thyroid fine-needle aspiration biopsy: Patient’s sex
and nodule size are possible predictors of malignancy. Arch Pathol Lab
Med. 2009;133:787–90.

23. Coelho DH, Boey HP. Benign parathyroid cyst causing vocal fold paralysis: a
case report and review of the literature. Head Neck. 2006;28:564–6.

24. Kenn K, Balkissoon R. Vocal cord dysfunction: what do we know? Eur Respir J.
2011;37:194–200.

25. Merati AL, Shemirani N, Smith TL, Toohill RJ. Changing trends in the nature
of vocal fold motion impairment. Am J Otolaryngol. 2006;27:106–8.

26. Randolph GW, Kamani D. The importance of preoperative laryngoscopy in
patients undergoing thyroidectomy: voice, vocal cord function, and the
preoperative detection of invasive thyroid malignancy. Surgery.
2006;139:357–62.

27. Sayyahmelli M, Alipanahi R, Ghorjanian A, Mousavipanah S. Value of
laryngoscopy Before and After Thyroidectomy. RMJ. 2009;34(1):89–91.

28. Schlosser K, Zeuner M, Wagner M, Slater EP, Dominguez Fernandez E,
Rothmund M, et al. Laryngoscopy in thyroid surgery–essential standard or
unnecessary routine? Surgery. 2007;142(6):858–64.

29. Chandrasekhar SS, Randolph GW, Seidman MD, Rosenfeld RM, Angelos P,
Barkmeier-Kraemer J, et al. Clinical practice guideline: improving voice
outcomes after thyroid surgery. Otolaryngol Head Neck Surg. 2013;148:S1–37.

30. Farrag TY, Samlan RA, Lin FR, Tufano RP. The utility of evaluating true vocal
fold motion before thyroid surgery. Laryngoscope. 2006;116:235–8.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Kay-Rivest et al. Journal of Otolaryngology - Head and Neck Surgery  (2015) 44:35 Page 5 of 5


	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Author details
	References



