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Abstract 

Background: Recurrent laryngeal nerve (RLN) injury, a dreaded complication in thyroid surgery, remains a concern even in the 

hands of seasoned surgeons. It stands as a significant cause for medical malpractice claims against surgeons. Objective: To assess 

Magnitude of RLN injury and associated factors in patients undergoing thyroid surgery at St. Paul's Hospital Millennium Medical 

College (SPHMMC), Addis Ababa, Ethiopia, from May 1st, 2021, to April 30
th
, 2022. Methods: A facility-based, observational 

study was conducted at SPHMMC, Addis Ababa, Ethiopia. Data was collected using a structured questionnaire designed with 

Google Forms. A census sampling approach was used to select the data charts to ensure a comprehensive perspective. This method 

ensured a representative sample of the population under study, enhancing the reliability of the results. The information was 

transferred to Excel and then imported into SPSS. Descriptive statistics were employed to summarize the key characteristics within 

the dataset concisely. Stepwise multiple logistic regression was implemented to explore the potential relationships between the 

independent and dependent variables. A significance level of p < 0.05 was adopted to identify statistically meaningful results. The 

findings are presented through a combination of text, tables, and figures. Results: The study included a total of 185 patients, with a 

mean± SD age of 41.62 ± 12.72 and a median age of 40. Females constituted 78.9% of the participants. The study's key finding is a 

persistent RLN injury rate of 5.4% (10/185). After adjusting for other covariates, the odds of developing persistent RLN injury were 

found to be 30 times higher among patients who had central neck dissection than those who had not undergone central neck 

dissection (AOR=30.0, 95%CI=4.3,211.9, p-value=0.001). However, sex, substernal goiter, histologic finding, preoperative 

toxicity, extent of thyroidectomy, and identification of RLN intra-operatively were not associated with persistent RLN injury in 

bivariate logistic regression analysis. Conclusion: This study found a persistent, recurrent laryngeal nerve injury rate of 5.4% in 

patients undergoing thyroid surgery. Central neck dissection was the only factor significantly associated with an increased risk of 

recurrent laryngeal nerve injury. These findings suggest minimizing central neck dissection when feasible during thyroid surgery to 

reduce the risk of this complication. 
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1. Introduction 

Thyroidectomy is a surgical procedure used to excise all or 

part of the thyroid gland, an endocrine gland that secretes 

thyroid hormone. Thyroidectomy is one of the most common 

interventions in head and neck surgery [1]. The procedure can 

be used to treat malignancy, benign disease, or hormonal 

disease that is not responsive to conventional medical treat-

ment [2]. It is a definitive surgical management modality for a 

range of thyroid disorders, such as thyroid nodules and hy-

perthyroidism [3, 4]. Thyroidectomy is potentially indicated 

in both malignant and benign pathologies, although with a 

high degree of selectivity [2]. 

Thyroidectomy, be it conventional or endoscopic, has long 

been associated with both minor and major complications. 

One of the best-known and well-described thyroid surgery 

complications is injury of the recurrent laryngeal nerve (RLN), 

a branch of the tenth cranial nerve (vagus) that innervates all 

the muscles of the larynx except the cricothyroid muscles [5]. 

This classical complication specific to thyroidectomy arises 

due to inadequate visualization of the nerve, anatomic varia-

tions of the course of both nerves, bleeding in the operative 

field, and/or postoperative edema [6]. The injury can involve 

only the myelin sheath (neuropraxia), or it can be axonotmesis 

(axonal rupture with Wallerian degeneration but with an intact 

neural sheath) [6]. 

Thyroidectomy-associated RLN injury can be unilateral or 

bilateral, with the latter being a rarer variant. Unilateral RLN 

injury is characterized by hoarseness of voice or dysphonia as a 

result of laryngeal paralysis with unilateral vocal cord immobil-

ity. On the other hand, bilateral RLN palsy results in dramatic 

symptoms such as biphasic stridor, aphonia due to the closure of 

the glottis, and acute life-threatening dyspnea [5, 7]. 

Prevention of iatrogenic RLN injury involves deliberate 

intraoperative identification and preservation of the RLN [8, 

9]. In addition, intraoperative nerve neuromonitoring has been 

shown to reduce iatrogenic injury significantly. Ideally, 

techniques for assessing vocal fold mobility include indirect 

and fiberoptic laryngoscopy, while laryngeal electromyog-

raphy (EMG) may be useful to distinguish vocal fold paralysis 

from injury to the cricoarytenoid joint secondary to intubation, 

and it may yield prognostic information [10]. 

In Africa, thyroid diseases and related surgical procedures, 

including thyroidectomy, are prevalent due to various factors 

such as iodine deficiency disorders, genetic predisposition, 

and exposure to environmental influences. Although thy-

roidectomy is an essential treatment for thyroid-related dis-

orders, RLN injury remains a notable postoperative compli-

cation in African surgical settings. The impact of RLN injury 

extends beyond physical implications, affecting patients' 

quality of life and necessitating comprehensive care and re-

habilitation. 

In Ethiopia, it was described that voice change following 

thyroid surgery is an underreported yet common problem [11] 

However, although much has been documented about the rate 

and incidence of RLN injury following thyroidectomy in 

other parts of the world, only a few studies have evaluated 

such a complication in developing countries such as Ethiopia. 

Therefore, this study assessed the rate and factors of recurrent 

laryngeal nerve injury in post-thyroidectomy patients at St. 

Paul's Hospital Millennium Medical College, Addis Ababa, 

Ethiopia. 

2. Methods 

2.1. Study Design 

A facility-based, observational study was conducted at 

Saint Paul Hospital Millennium Medical College in Addis 

Ababa, Ethiopia, from May 1/2021 to April 30
th

, 2022. the 

study included Patients who underwent thyroidectomy and 

have follow up for at least 6 months by the time of data col-

lection. Patients with one or more of the following conditions 

were excluded from the study. 

1) Patients who were intubated in the immediate postoper-

ative period. 

2) Patients whose charts were lost or incomplete. 

3) Patients with pre-operative vocal cord hypomobility 

(paresis) or immobility (paralysis) resulting from cer-

vical trauma, thyroid cancer, or esophageal cancer. 

4) Patients who underwent concurrent laryngectomy. 

5) Patients with laryngotracheal fixation or strap muscles 

were resected intraoperatively. 

2.2. Study Procedure 

The questionnaire was designed using Google Forms and 

administered through the same platform from eligible patients’ 

medical records. The data collection format includes items di-

vided into three sections (background information, preoperative, 

and postoperative variables), and it was adapted from related 

literature. Additionally, patients were contacted whenever it was 

appropriate for supplementary clinical and investigative details. 

Two professional healthcare workers were recruited and trained 

in data collection procedures. 

2.3. Sampling Procedure 

Since all patients who underwent thyroidectomy in the 

study period and fulfilled the inclusion criteria were included 

in the study, the sample size calculation was not necessary. 

2.4. Statistical Analysis 

A census sampling approach was employed to select the 

charts. Subsequently, the data collected was transferred from 
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Google Forms to Microsoft Excel spreadsheet and subse-

quently into SPSS version 27, IBM Corp for statistical anal-

ysis. Frequency and cross-tabulation were used to check for 

missed values and variables. Patients' background, preopera-

tive, and intraoperative characteristics were computed using 

descriptive statistics such as mean ± standard deviation for 

continuous variables and percentage and frequencies for 

nominal variables. 

Bivariable and multivariable logistic regression analyses 

were run to determine the potential factors associated with the 

outcome variable: the incidence of RLN injury. The multi-

variable logistic regression included those variables with a 

p-value of ≤0.25 in the bivariable logistic regression model. 

Odds ratios with corresponding 95% confidence intervals will 

be calculated, and statistical significance will be set at a 

p-value of <0.05. The Hosmer-Lemeshow goodness-of-fit test 

was run to check for the model's fitness, in which a p-value 

of >0.05 indicates data fitness. Finally, the study findings 

were presented using narratives, diagrams, tables, and figures. 

3. Results 

Demographic and Clinical Characteristics 

In this study, a total of 185 patients were included, and the 

mean± SD age of the participants was 41.62 ± 12.72, with a 

median age of 40. Gender distribution revealed 146 females 

(78.9%) and 39 males (21.1%). hypertension (HTN) was 

present in 10.8%. A majority of the patients, 173 (93.5%), had 

no prior neck surgery. Substernal goiter was identified in 10.8% 

of cases. Preoperative hyperthyroidism was noted in 59 

(31.9%) patients. Thyroid volume evaluation indicated 70.8% 

(n=131) with large goiter (>20ml). 

Table 1. Preoperative variables. 

Preoperative variables  Frequency Percent 

Sex 
Female 146 78.9 

Male 39 21.1 

Comorbidity 

HTN 20 10.8 

DM 7 3.8 

None 158 85.4 

Previous surgery 
Yes 12 6.5 

No 173 93.5 

Substernal goiter 
Yes 20 10.8 

No 165 89.2 

Preop-hyperthyroidism 
Yes 59 31.9 

No 126 68.1 

Thyroid volume 

Small 6 3.2 

Large 131 7 

Medium 131 70.8 

Undetermined 35 18.9 

From a total of 185 cases in this study, 146 cases were categorized as benign (n=146). Among these subsets, the predominant 

lesions included Nodular Colloid Goiter, accounting for 68.1% (126 cases), whereas Thyroid Cancer represented 21.1% (39 

cases) of the total cases. 
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Figure 1. Pattern of type of thyroid lesion injury among patients undergoing thyroid surgery at St. Paul's Hospital Millennium Medical College, 

Addis Ababa, Ethiopia. 

Among the diverse surgical approaches employed, Total Thyroidectomy was performed in 31.4%(n=58) of cases. The re-

current laryngeal nerve (RLN) intra-operatively was identified in 53.5% of cases (n=99). Furthermore, central neck dissection 

was performed in 15.1% (n=28) of cases (Table 2). 

Table 2. Intra-operative factors among patients undergoing thyroid surgery at St. Paul's Hospital Millennium Medical College, Addis Ababa, 

Ethiopia. 

Intraoperative variables  Frequency Percent 

Extent of thyroidectomy 

Total 58 31.4 

Hemi thyroidectomy 47 25.4 

Near total 39 21.1 

Subtotal 37 20.0 

Isthmectomy 3 1.6 

Completion lobectomy 1 0.5 

RLN injury 
No 86 46.5 

Yes 99 53.5 

Central neck dissection 

No 157 84.9 

Yes 28 15.1 

In this study, 9.7% (18 cases) reported hoarseness of voice. Among those with hoarseness of voice, 55.6% (n=10) experience 

persistence (table 3). 

 

http://www.sciencepg.com/journal/js


Journal of Surgery http://www.sciencepg.com/journal/js 

 

96 

Table 3. Post-operative factors among patients undergoing thyroid surgery at St. Paul's Hospital Millennium Medical College, Addis Ababa, 

Ethiopia. 

Postoperative variables  Frequency percent 

New onset hoarseness after 

post-op day 1 

No 167 90.3% 

Yes 18 9.7% 

Persistent hoarseness up to 

6-month 

No 8 44.4% 

Yes 10 33.3% 

Laryngoscopy finding 

Paresis unilateral 8 44.4% 

Paralysis unilateral 6 33.3% 

Paresis bilateral 2 11.1% 

Note done 2 11.1% 

 

Using the odd ratio and 95% confidence interval, the degree 

of association between the independent and dependent varia-

bles was determined. As a result, bivariate logistic regression 

was performed for every independent variable, and multi-

variate logistic regression was applied to those with an a-p 

value less than 0.25. 

After adjusting for other covariates, the odds of developing 

persistent RLN injury are 30 times higher among patients who 

had central neck dissection than those who had not undergone 

central neck dissection (AOR=30.0, 95%CI=4.3,211.9, 

p-value=0.001). However, sex, substernal goiter, histologic 

finding, preoperative toxicity, extent of thyroidectomy, and 

identification of RLN intra-operatively were not associated 

with persistent RLN injury in bivariate logistic regression 

analysis (table 4). 

Table 4. The bivariate and multivariate logistic regression of association between Persistent RLN injury and independent factors. 

Variable  

Persistent RLN injury n (%) 

COR (CI95%) AOR (CI95%) p-value 

No Yes 

Sex 
Female 141 (80.6) 5 (50) 4.2 (1.2,15.1) 0.3 (0.05,1.6) 0.2 

Male 34 (19.4) 5 (50)    

Substernal Goiter 
No 159 (90.9) 6 (60) 0.2 (0.04,0.6) 0.4 (0.06,2.21) 0.3 

Yes 16 (9.1) 4 (40)    

Histologic finding 
Benign 140 (80) 6 (60) 0.4 (0.1,1.4) 2.3 (0.3,15.7) 0.4 

Malignant 35 (20) 4 (40)    

Preop-toxicity 
No 120 (68.6) 6 (60) 0.7 (0.2,2.5)  - 

Yes 55 (31.4) 4 (40)    

Extent of Thyroidectomy 
Total 52 (29.7) 6 (60) 3.6 (0.9,13.1) 1.9 (0.3,11.8) 0.5 

Other 123 (70.3) 4 (40)    

RLN identified intra-op 
No 83 (47.4) 3 (30) 0.5 (0.12,1.9)  - 

Yes 92 (52.6) 7 (70)    

Central neck dissection 

No 155 (88.6) 2 (20)   0.001* 

Yes 20 (11.4) 8 (80) 31 (6.2,156.3) 30.0 (4.3,211.9)  

*Statistically significant 
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4. Discussion 

In this study, comprising 185 patients undergoing thyroid 

surgery, the observed demographic and clinical characteristics 

align with existing literature on thyroid surgery outcomes. For 

instance, our findings resonate with studies done in Ethiopia 

and other parts of the world, indicating a higher prevalence of 

thyroid disorders in females, as evidenced by the gender dis-

tribution in our study (78.9% females) [9, 12-14]. The identi-

fication of comorbidities such as hypertension (10.8%) and 

diabetes mellitus (3.8%) is consistent with previous research 

highlighting the association between thyroid disorders and 

systemic health conditions [14, 15]. Moreover, our study 

emphasizes the importance of preoperative clinical toxicity 

assessment as 31.9% of cases were found to have preoperative 

clinical toxicity, corresponding to the recognition of the im-

portance of evaluating patients' overall health before thyroid 

surgery. Additionally, our study's thyroid volume assessment 

found that most participants have medium and large volumes, 

comparable to a previous study [16]. 

In this study, most patients have benign thyroid lesions, and 

the predominant benign lesions, particularly Nodular Colloid 

Goiter, align with existing literature on thyroid pathology. 

Various prior studies reported that nodular colloid goiter is a 

common benign thyroid lesion, consistent with our findings, 

comprising a significant proportion of cases [9, 14, 17]. 

Furthermore, in our study, the notable proportion of cases 

categorized as thyroid cancer 21.1%, although consistent with 

prior research done in a tertiary university hospital in Riyadh, 

Saudi Arabia, 21%, is slightly higher than previous studies 

done in Ethiopia and Saud-Arabia, which showed 14.6% and 

11.5% prevalence of thyroid cancer respectively in patients 

undergoing thyroidectomy [9, 17, 18]. While most of our 

findings align with existing literature, the specific distribution 

of thyroid cancer may vary across populations due to geo-

graphical and demographic differences and study sample size. 

Therefore, the observed higher prevalence of thyroid cancer in 

our study highlights the ongoing significance of thyroid pa-

thology in diverse patients. 

The distribution of surgical approaches in this study reflects 

the variability in thyroidectomy techniques, with Total Thy-

roidectomy being the most frequently employed procedure 

(31.4%). This finding aligns with the current literature em-

phasizing the increasing preference for total thyroidectomy, 

attributed to factors such as reduced recurrence rates and 

improved management of thyroid cancer [18, 19]. Further-

more, Hemi Thyroidectomy and Near Total Thyroidectomy 

were performed in 25.4% and 21.1% of cases, respectively. 

This significant utilization is consistent with their applicabil-

ity in cases of unilateral pathology and the preservation of 

thyroid function, respectively [18, 20]. 

In our study, the identified rate of persistent recurrent lar-

yngeal nerve (RLN) injury at 5.4% aligns with existing liter-

ature on RLN complications post-thyroidectomy. A study 

done in Saudi Arabia by Zakaria et al. reported permanent 

RLN injuries being 0.3%, transient injuries observed in 3.2%, 

and a study done in Ethiopia reported 2.5% RLN injuries, 

underscoring the varied nature of RLN complications [9, 14]. 

Our results shed light on the nuanced outcomes of RLN injury, 

and the documented incidence and persistence are consistent 

with the recognized complexity of managing RLN complica-

tions after thyroid surgery [21]. 

5. Conclusion 

In this study, a total of 185 patients were included. the rate 

of persistent RLN injury is 5.4% (10/185), slightly higher than 

most studies. So, it can be used to guide informed consent 

discussions. 

Only central node dissection showed a significant associa-

tion with persistent RLN injury AOR 30.0 (4.3,211.9). This 

suggests that the sample size is small. Another study is needed 

to assess the association better. 

6. Limitations 

This study's retrospective design introduces several limita-

tions. Due to the reliance on previously collected data, potential 

bias in information gathering cannot be ruled out. Prospective 

studies, where data is collected in real-time as the study unfolds, 

could offer more definitive results. Additionally, the generali-

zability of the findings may be limited as the study was con-

ducted at a single center. Validation from multicenter studies 

would be necessary to determine applicability to a broader 

population. Furthermore, the relatively small sample size 

compared to other studies weakens the strength of the current 

results. Finally, the incompleteness of data in charts and log-

books presents another hurdle to drawing conclusive findings. 
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