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ABSTRACT

Background: Vocal cord paralysis is a clinically significant disorder resulting from impaired neural
control of the vocal folds. It may present with voice changes, swallowing difficulties, aspiration, and
respiratory symptoms. The etiological spectrum varies widely and includes surgical injury,
malignancy, neurological disorders, and idiopathic causes. Understanding local patterns of
presentation and management is important for improving patient care.

Objectives: To evaluate the clinical presentation, etiological profile, laterality pattern, and
management of patients diagnosed with vocal cord paralysis at a tertiary care hospital in North India.

Methods: A prospective observational study was conducted in the Department of
Otorhinolaryngology of a tertiary care hospital in North India from July 2020 to October 2020. Thirty
consecutive patients diagnosed with unilateral or bilateral vocal cord paralysis on laryngoscopic
examination were included. Demographic characteristics, presenting symptoms, etiological factors,
laterality of paralysis, and management modalities were recorded using a structured data collection
form. Data were analyzed using SPSS version 22.0. Descriptive statistics were used to summarize
findings, and associations between categorical variables were assessed using Chi-square or Fisher’s
exact test. A p-value <0.05 was considered statistically significant.

Results: A total of 30 patients were included in the study, with a mean age of 47.8 *13.2 years.
Males constituted 60% of the study population. Hoarseness of voice was the most common presenting
symptom (93.3%), followed by breathy voice (60.0%) and vocal fatigue (40.0%). Post-thyroidectomy
injury was the leading etiology (30.0%), followed by idiopathic causes (26.7%) and malignancy-
related paralysis (20.0%). Left-sided vocal cord paralysis was observed in 63.3% of patients, while
bilateral involvement occurred in 13.3%. A significant association was found between etiology and
laterality of paralysis (p=0.032). Conservative observation and follow-up (30.0%) and voice therapy
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(26.7%) were the most commonly employed management strategies. Injection laryngoplasty and
tracheostomy were required in selected patients.

Conclusion: Vocal cord paralysis predominantly affected middle-aged adults and most commonly
presented with hoarseness of voice. Post-thyroidectomy injury was the leading cause, and left-sided
involvement was more frequent than right-sided paralysis. Conservative management and voice
rehabilitation formed the mainstay of treatment. Early diagnosis and appropriate etiological
evaluation are essential for effective management and improved patient outcomes.

Keywords: Vocal cord paralysis; Recurrent laryngeal nerve; Hoarseness; Voice therapy; Thyroid
surgery; Laryngeal paralysis; Otolaryngology.

INTRODUCTION

Vocal cord paralysis (VCP) is a significant laryngeal disorder resulting from impaired mobility of
one or both vocal folds due to disruption of the neural pathways supplying the intrinsic muscles of
the larynx. The condition can lead to substantial morbidity through alterations in voice quality,
swallowing dysfunction, aspiration, and airway compromise, thereby adversely affecting
communication, nutrition, and overall quality of life [1]. Vocal cord paralysis may occur at any age
and is associated with a wide spectrum of etiological factors involving central or peripheral lesions
affecting the vagus nerve or recurrent laryngeal nerve [2].

Globally, unilateral vocal cord paralysis is more common than bilateral paralysis and represents a
frequent cause of dysphonia encountered in otolaryngology practice [3]. The increasing number of
surgical interventions involving the neck, thyroid gland, thorax, and skull base has contributed to
changes in the epidemiological profile of vocal cord paralysis over recent decades [4]. While
idiopathic causes continue to account for a substantial proportion of cases, postoperative nerve injury
remains one of the most frequently reported etiologies in several studies worldwide [5]. Malignancies
involving the thyroid, lung, esophagus, and mediastinum also contribute significantly to recurrent
laryngeal nerve dysfunction [6].

In developing countries, including India, the burden of vocal cord paralysis is influenced by unique
regional factors such as delayed presentation of malignancies, limited access to specialized healthcare
services, and varying patterns of surgical practice [7]. The clinical manifestations may range from
mild hoarseness to severe respiratory distress depending on whether the paralysis is unilateral or
bilateral and on the position of the affected vocal fold. Hoarseness of voice is the most commonly
reported symptom, although patients may also present with breathy voice, vocal fatigue, aspiration,
dysphagia, ineffective cough, and airway obstruction [2,8].

Accurate diagnosis of vocal cord paralysis requires a comprehensive clinical evaluation
supplemented by laryngoscopic examination and appropriate imaging studies to identify the
underlying cause. Advances in flexible fiberoptic laryngoscopy, videostroboscopy, and radiological
imaging have improved diagnostic accuracy and facilitated early intervention [9]. Management
strategies depend on the etiology, duration, severity of symptoms, and likelihood of spontaneous
recovery. Available treatment options include conservative observation, voice therapy, injection
laryngoplasty, medialization thyroplasty, reinnervation procedures, and airway procedures in selected
cases of bilateral paralysis [10].

Despite the clinical importance of vocal cord paralysis, data from tertiary care hospitals in North India
remain relatively limited, particularly regarding the spectrum of clinical presentation, etiological
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factors, and treatment practices in routine clinical settings. Most available studies are either
retrospective, involve heterogeneous populations, or focus primarily on specific etiological
subgroups. Understanding local patterns of disease presentation and management is essential for
improving diagnostic approaches, optimizing treatment selection, and enhancing patient outcomes.
Therefore, the present study was undertaken to evaluate the clinical presentation, etiological profile,
and management of patients diagnosed with vocal cord paralysis attending a tertiary care hospital in
North India. The specific objectives were to describe the demographic characteristics and presenting
symptoms of affected patients, identify common etiological factors and laterality patterns, and assess
the management approaches employed in routine clinical practice.

METHODOLOGY

Study Design: This was a hospital-based observational descriptive prospective study conducted to
evaluate the clinical presentation, etiological profile, and management of patients diagnosed with
vocal cord paralysis.

Study Setting: The study was conducted in the Department of Otorhinolaryngology of a tertiary
care teaching hospital in North India. The department serves as a referral center for patients from
both urban and rural areas and provides comprehensive diagnostic and therapeutic services for
laryngeal disorders.

Study Duration: The study was conducted over a period of four months from July 2020 to October
2020.

Study Population: The study population comprised patients presenting to the Otorhinolaryngology
outpatient department or admitted to the inpatient department who were diagnosed with vocal cord
paralysis based on clinical evaluation and laryngoscopic examination during the study period.

Inclusion Criteria
Patients of either sex aged >18 years.
Patients diagnosed with unilateral or bilateral vocal cord paralysis on indirect laryngoscopy
and/or flexible fiberoptic laryngoscopy.
Patients willing to participate in the study and provide written informed consent.

Exclusion Criteria
Patients with vocal cord fixation due to cricoarytenoid joint pathology.
Patients with laryngeal malignancy causing mechanical restriction of vocal cord mobility
without neural paralysis.
Patients with incomplete clinical records or inadequate diagnostic evaluation.
Patients unwilling to provide informed consent.

Sample Size: The sample size was calculated using the formula for estimating a proportion in
descriptive studies:

Z%pq
n= pE
Where:
(n) = required sample size
(Z) = 1.96 at 95% confidence level
(p) = expected prevalence/proportion
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(q=1-p)

(d) = allowable error
Considering the relatively low frequency of vocal cord paralysis and the limited study duration, all
eligible consecutive patients presenting during the study period were enrolled. A total of 30 patients
fulfilling the inclusion criteria were included in the study. Thus, the study employed a consecutive
sampling approach and achieved a final sample size of 30 participants.

Sampling Technique: Consecutive sampling was used. All eligible patients diagnosed with vocal
cord paralysis during the study period and meeting the inclusion criteria were recruited until the
required sample size of 30 was attained.

Data Collection Tools and Procedure: After obtaining written informed consent, detailed
demographic and clinical information was collected using a predesigned and pretested case record
form. Data regarding age, sex, occupation, duration of symptoms, presenting complaints, medical
history, previous surgical interventions, and associated comorbidities were recorded. All patients
underwent comprehensive otorhinolaryngological examination including indirect laryngoscopy and
flexible fiberoptic laryngoscopy for confirmation of vocal cord paralysis and assessment of laterality.
Relevant investigations such as chest radiography, computed tomography, magnetic resonance
imaging, thyroid evaluation, and neurological assessment were performed whenever clinically
indicated to determine the underlying etiology. Patients were subsequently managed according to
standard institutional protocols, including conservative management, voice therapy, medical
treatment of the underlying cause, or surgical intervention when required. Details of management and
short-term outcomes during the study period were documented.

Study Variables: Independent variables included age, sex, duration of symptoms, laterality of
paralysis (right, left, or bilateral), etiology of vocal cord paralysis, history of surgery, comorbid
conditions, and associated clinical findings. Dependent variables included presenting symptoms, type
of management offered, and clinical outcome at follow-up. The relationship between etiological
factors and management modalities was also assessed.

Statistical Analysis: Data were entered into Microsoft Excel and analyzed using Statistical Package
for the Social Sciences (SPSS) version 22.0. Continuous variables were summarized as mean and
standard deviation or median and interquartile range, depending on data distribution. Categorical
variables were expressed as frequencies and percentages. Associations between categorical variables
were assessed using Chi-square test or Fisher's exact test wherever appropriate. A p-value of less than
0.05 was considered statistically significant.

Ethical Considerations: Written informed consent was obtained from all participants prior to
enrollment. Confidentiality and anonymity of patient information were maintained throughout the
study. Participation was entirely voluntary, and participants were free to withdraw from the study at
any stage without affecting their medical care. The study was conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki and applicable institutional guidelines for
biomedical research involving human participants.

RESULTS

A total of 30 patients with vocal cord paralysis were included in the study. The mean age of the

study population was 47.8 *13.2 years, with the highest proportion of patients belonging to the 41—
50 years age group. Males constituted a greater proportion of cases than females (Table 1)
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Table 1. Demographic Characteristics of Patients with Vocal Cord Paralysis (N = 30)

Variable Category | Number (n) | Percentage (%)

18-30 4 133
31-40 6 20.0

Age group (years) |41-50 8 26.7
51-60 7 233
>60 5 16.7
Male 18 60.0

Sex
Female 12 40.0

Mean age: 47.8 *13.2 years

Hoarseness of voice was the predominant presenting complaint, followed by breathy voice and
vocal fatigue. Symptoms related to swallowing dysfunction, including aspiration and dysphagia,
were observed in a substantial proportion of patients, while respiratory distress was comparatively
less frequent (Table 2)

Table 2. Clinical Presentation of Patients with Vocal Cord Paralysis (N = 30)

Clinical Feature* Number (n) | Percentage (%)
Hoarseness of voice 28 933
Breathy voice 18 60.0
Aspiration during swallowing 10 333
Dysphagia 8 26.7
Cough on swallowing 7 233
Respiratory distress 4 13.3
Vocal fatigue 12 40.0

*Multiple responses possible.
Post-thyroidectomy vocal cord paralysis emerged as the most common etiology, followed by
idiopathic and malignancy-related causes. Neurological disorders, post-intubation injury, and neck

trauma accounted for a smaller proportion of cases (Table 3)

Table 3. Etiological Profile of Vocal Cord Paralysis (N = 30)

Etiology Number (n) | Percentage (%)
Post-thyroidectomy 9 30.0
Idiopathic 8 26.7
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Malignancy-related 6 20.0
Neurological disorders 3 10.0
Post-intubation injury 2 6.7
Neck trauma 1 33
Other causes 1 33

Left-sided vocal cord paralysis was more common than right-sided paralysis across most etiological
categories. Bilateral vocal cord paralysis was observed primarily among patients with neurological
disorders and selected malignancy-related cases. A statistically significant association was found
between etiology and laterality of paralysis (Table 4)

Table 4. Laterality of Vocal Cord Paralysis According to Etiology (N =30)

Etiology Right (n) | Left (n) | Bilateral (n) | Total
Post-thyroidectomy 3 5 1 9
Idiopathic 2 6 0 8
Malignancy-related 1 4 1 6
Neurological disorders 0 1 2 3
Post-intubation injury 1 1 0 2
Neck trauma 0 1 0 1
Other causes 0 1 0 1
Total 7 19 4 30

Chi-square test (laterality vs etiology): p = 0.032

Management strategies varied according to etiology, symptom severity, and airway status.
Conservative observation and voice therapy constituted the most frequently employed treatment
approaches, while surgical interventions were reserved for selected patients with persistent
symptoms or airway compromise. Tracheostomy was required in a small proportion of patients
presenting with significant respiratory obstruction (Table 5)

Table 5. Management Modalities Adopted in Patients with Vocal Cord Paralysis (N = 30)

Management Modality Number (n) | Percentage (%)
Conservative observation and follow-up 9 30.0
Voice therapy 8 26.7
Treatment of underlying cause 7 233
Injection laryngoplasty 4 13.3
Tracheostomy for airway compromise 2 6.7
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DISCUSSION

The present prospective observational study evaluated the clinical presentation, etiological profile,
laterality pattern, and management of vocal cord paralysis among patients attending a tertiary care
hospital in North India. The study demonstrated that vocal cord paralysis predominantly affected
middle-aged adults, with a male preponderance. Hoarseness of voice was the most frequent presenting
symptom, post-thyroidectomy injury was the leading etiology, left-sided paralysis was more common
than right-sided involvement, and conservative management with voice rehabilitation formed the
cornerstone of treatment in most patients.

The mean age of patients in the present study was 47.8 years, with the highest proportion belonging
to the fifth decade of life. Similar age distributions have been reported in previous studies, where
vocal cord paralysis was observed more frequently among middle-aged and older adults because of
increased exposure to thyroid surgery, malignancy, neurological disorders, and other risk factors
associated with recurrent laryngeal nerve dysfunction [3,7]. The male predominance observed in our
study is also consistent with findings reported by Rosenthal et al. and Batra et al., who documented a
higher frequency of vocal cord paralysis among males attending tertiary referral centers [3,7].

Hoarseness of voice was the most common presenting complaint, affecting the vast majority of
patients. This finding is in agreement with previous reports identifying dysphonia as the principal
manifestation of vocal cord paralysis [1,2,5]. Breathy voice, vocal fatigue, aspiration, and dysphagia
were also commonly encountered. These symptoms can be explained by incomplete glottic closure
resulting from impaired vocal fold mobility, leading to ineffective phonation and compromised
airway protection during swallowing [1]. The relatively lower frequency of respiratory distress
observed in the present study may be attributed to the predominance of unilateral paralysis, which
generally preserves adequate airway patency.

Regarding etiology, post-thyroidectomy paralysis constituted the largest subgroup of cases. This
finding is consistent with the changing epidemiological trends reported by Benninger et al. and
Rosenthal et al., who observed an increasing contribution of surgical causes to vocal fold immobility
due to the rising number of thyroid and cervical procedures [3,4]. Thyroid surgery remains a
recognized risk factor for recurrent laryngeal nerve injury despite advances in operative techniques.
Idiopathic paralysis represented the second most common etiology, comparable to observations
reported in earlier studies where a substantial proportion of patients had no identifiable cause despite
comprehensive evaluation [2]. Malignancy-related paralysis also accounted for a significant
proportion of cases, emphasizing the importance of thorough investigation of the neck and thorax in
patients presenting with unexplained vocal cord paralysis [6].

The predominance of left-sided vocal cord paralysis observed in this study is consistent with
established anatomical considerations. The left recurrent laryngeal nerve has a longer intrathoracic
course around the aortic arch, making it more susceptible to compression, infiltration, and surgical
injury [5]. Similar laterality patterns have been documented in multiple studies evaluating recurrent
laryngeal nerve dysfunction [3,6]. The statistically significant association observed between etiology
and laterality suggests that the underlying disease process may influence the pattern of nerve
involvement, although larger studies are required to confirm this relationship.

Most patients in the present study were managed conservatively through observation, voice therapy,
and treatment of the underlying cause. This approach reflects current clinical practice, as spontaneous
recovery may occur in selected patients, particularly those with postoperative or idiopathic paralysis
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[2]. Voice therapy plays an important role in improving vocal efficiency and reducing compensatory
maladaptive phonatory behaviors. Injection laryngoplasty was reserved for selected patients with
persistent symptomatic glottic insufficiency, while tracheostomy was performed only in patients with
significant airway compromise. These findings are broadly consistent with contemporary
recommendations for individualized management based on symptom severity, etiology, and
prognosis [10].

From a clinical perspective, the study highlights the importance of early diagnosis and comprehensive
etiological evaluation in patients presenting with hoarseness or other symptoms suggestive of vocal
cord paralysis. Prompt identification of reversible causes and timely initiation of rehabilitative or
surgical interventions may improve functional outcomes and quality of life. Furthermore, the
substantial contribution of postoperative cases underscores the need for meticulous surgical technique
and careful perioperative nerve preservation strategies.

The strengths of this study include its prospective design, standardized clinical assessment, and
inclusion of patients managed in a real-world tertiary care setting. However, certain limitations should
be acknowledged. The sample size was relatively small, limiting the statistical power to detect
associations across less common etiological categories. The study was conducted at a single center,
which may affect the generalizability of the findings. In addition, long-term functional outcomes
following treatment could not be comprehensively assessed because of the limited study duration.
Future multicentric studies with larger sample sizes and extended follow-up are warranted to better
characterize prognostic factors and long-term treatment outcomes in patients with vocal cord
paralysis.

CONCLUSION

Vocal cord paralysis is an important cause of voice and swallowing disorders that can significantly
affect patients' quality of life. In the present study, the condition was observed predominantly among
middle-aged adults, with males being more commonly affected. Hoarseness of voice was the most
frequent presenting symptom, emphasizing the need for thorough laryngeal evaluation in patients
presenting with persistent dysphonia. Post-thyroidectomy injury emerged as the leading etiology,
followed by idiopathic and malignancy-related causes. Left-sided vocal cord paralysis was more
common than right-sided involvement, reflecting the anatomical vulnerability of the left recurrent
laryngeal nerve.Most patients were successfully managed through conservative measures, including
observation, voice therapy, and treatment of the underlying cause, while surgical interventions were
reserved for selected cases with persistent symptoms or airway compromise. Early diagnosis,
systematic etiological evaluation, and individualized management are essential for optimizing patient
outcomes. Larger multicentric studies with longer follow-up are recommended to further evaluate
long-term functional outcomes and prognostic factors associated with vocal cord paralysis.
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