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ABSTRACT 
 

Objective: The purpose of this study is to assess the incidence of vocal cord injury after 
thyroid surgery, with respect to post-operative diagnostics of groups of patients in Al-Hussein 
Hospital and Prince Rashid Hospital in Jordan. 
 
Methods: Assessment was conducted on patients that had gone through thyroid surgery in 
Al-Hussien Hospital and Prince Rashid Hospital in Jordan between 2014 and 2017.  
Retrospective data of the patients were collected using clinical records abstract form which 
was designed to collect the preoperative data. Patients suspected to have vocal cord palsy 
were scheduled for follow-up in the Otorhinolaryngology. On the other hand, steroids were 
intravenously administered to all the patients during their hospital stay, or orally for at least 
10 days. Then all the patients were sent to the speech therapy clinic for evaluation. 
 
Results: Based on the evaluation, it was found that thyroidectomy was conducted on 500 
patients. Among these, 35 patients were exposed to total thyroidectomy while hemi 
thyroidectomy was performed on 71 patients (right hemi thyroidectomy on 38 patients, and 
left hemi thyroidectomy on 33 patients).  So 106 patients were suffering from vocal cord 
paralysis (VCP) which represents about 21.2% of the total studied cases.  Overall, the post-
operative diagnostics of the studied patients indicated that 39% of the cases were malignant. 
 
Conclusion:  Results showed that the incidence of vocal cord palsy post thyroid surgery was 
reported in 4.6% of the studied cases which is considered on the high side of reports 
worldwide.  
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Introduction  
        Disorders of the thyroid gland are considered of the most common endocrine diseases 
after diabetes mellitus [1]. In areas with chronic iodine deficiency (ID), the pervasiveness of 
nodular goiter and thyroid independence is greater [2]. It has been documented that the 
thyroid gland adjusts to iodine deficiency through diffused hyperplasia in the early phases. 
However, chronic exposure to iodine deficiency could result into nodular hyperplasia, 
increased colloid content, and enhanced follicular cell height [3].   
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Thyroidectomy is one of the most common surgical procedures carried out in areas with 
iodine deficiency [4, 5, 6].  Thyroidectomy was associated with higher morbidity and 
mortality in the early 20th century [7]. However, there have been great improvements in 
anesthesia and antisepsis, surgical instrumentation, and surgical techniques. These have made 
thyroidectomy an effective and secure therapy over the years with acceptable morbidity, and 
no recorded cases of mortality [8,9,10].  Notwithstanding, recurrent laryngeal nerve paralysis 
(RLNP) and hypoparathyroidism are currently the major postoperative complications of 
thyroidectomy.   
Recurrent laryngeal nerve (RLN) injuries are among the most dreaded complications after 
thyroid and parathyroid surgery [11]. This is basically because they can trigger substantial 
morbidity after surgery [13].  Generally, the recurrent laryngeal nerve inhibits all of the 
larynx's inherent structures except the cricothyroid muscle. Hence, injury to this nerve could 
induce paresis or paralysis of the vocal cord [14]. In the event of this, the patient would 
normally have postoperative dysphonia that may or may not be linked with deglutition or 
dyspnea. These symptoms might stop after a while and it may persist for longer periods 
depending on the sort of injury (e.g., heat, compression, stripping, and section) [14].  
Notably, postoperative RLN injuries may be temporary or permanent. In fact, vocal cord 
paresis may occur without clear intraoperative nerve injury (i.e., direct section), e.g. only 
through intense stretching during gland retraction. Generally, permanent RLN injuries are 
reported in 0.5 percent to 5 percent of patients, while temporary injuries are reported in 
different surveys at a value of between 1 percent and 30 percent, depending on the rigidity of 
postoperative otolaryngological controls [15, 16, 17]. 
In the last few decades, the incidence of thyroid carcinoma has risen drastically [18].  Due to 
this, total thyroidectomy with or without dissection of the core compartment is usually the 
thyroid carcinoma therapy of choice.  One of the most dreaded complications of this surgical 
procedure is vocal cord paralysis (VCP) due to the possible recurrent laryngeal nerve (RLN) 
injury. The notable symptoms of this include speech heaviness, speech fatigue, and 
aspiration. On the other hand, there is the possibility for palsy of the vocal cord which may be 
temporary or permanent [18, 19].  
The objective of this study was to assess the incidence of vocal cord injury in patients from 
Al-Hussein Hospital and Prince Rashid Hospital in Jordan. 
 
 
  
 
METHODS 
 
    The assessment was conducted on patients who had previously gone through thyroid 
surgery at Al-Hussein Hospital and Prince Rashid Hospital in Jordan between 2014 and 2017. 
All operations were done by Jordan Medical Council board-certified surgeon; neuro 
monitoring was not used in all operations. The set of data used for the assessment was 
retrospectively collected and some of the patients were excluded from the assessment.   
 Patients found to have vocal cord palsy were scheduled for follow-up in the 
Otorhinolaryngology clinic and their follow-up times were decided by the ENT surgeon 
according to the severity of their symptoms. Generally, the initial follow-up was at two weeks 
and subsequent follow-up was based on severity. However, this would continue for at least 
every two months till recovery. All patients were given steroids intravenously during their 
hospital stay or orally for at least 10 days.  Then all patients were sent to a speech therapy 
clinic to be evaluated by a speech pathologist. This also involves the follow-up of the 
Otorhinolaryngology clinic; perhaps there might be a need for further management which 
could be either Medialization or Cordotomy. 
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As regards the criteria for exclusion, all patients with vocal cord paralysis on preoperative 
assessment, and patients with revision surgery on the same side were excluded. 
The clinical records Abstract form was designed to collect the preoperative data which 
includes age, gender, operation (total thyroidectomy, left hemi thyroidectomy, or right hemi 
thyroidectomy), as well as, the recurrent laryngeal nerve identification (yes/no).In addition, 
the collected data includes preoperative assessment of vocal cords movement (mobile, 
paralysis), and postoperative assessment of vocal cords movement (mobile, unilateral 
paralysis, bilateral paralysis, and histopathological diagnosis (Benign or malignant). 
Furthermore, the recovery time of the vocal cord recorded at the ENT follow-up was noted. 
 
 
 
 
RESULTS 
 
   During the study period, it was found that thyroidectomy was carried out on 500 patients 
(115 males and 385 females), with an average age of 46.68 ± 13.85. The age distribution of 
patients is shown in Figure 1. Based on the initial assessment after surgery results shown in 
Table I, it can be seen that 35(33%) of the patients underwent total thyroidectomy while 71 
(0.67%) of the patients underwent hemi thyroidectomies (38 (35.85%) of right hemi 
thyroidectomies and 33 (31.13%) of lift hemi thyroidectomies). In the case of the total 
thyroidectomy, 6 patients had bilateral recurrent nerve injury, 17 patients had right recurrent 
nerve injury and 12 patients had left recurrent injury. On the other hand, in the cases of hemi 
thyroidectomy, the surgery was done due to the recurrent nerve injury on the same side. As 
presented in Figure 2 it can be seen that out of the 500 patients, 106 were suffering from 
vocal cord paralysis which represents about 21.2% of the total studied cases. 
Results of the post-operative diagnostics of the studied patients are summarized in Table II. 
As can be seen in the Table, about 39% of the cases were malignant, 26% was due to Multi 
Nodular Goiter (MNG) disease, 3.8% was due to Graves’ disease, and 8.6% of the cases were 
related to the Hashimoto thyroiditis. In addition, Follicular adenoma was responsible for 
about 10% of the studied cases, while only about 0.6% of the cases was due to the lymphotic 
thyroiditis. 
At one year follow up permanent VCP was reported in 4.6% of the patients as shown in 
Table III. 
 
 
 

              
 

Figure 1: Demographic data of the studied patients (a): age distribution and (b): gender distribution. 
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Table I: Incidence of the VCP at initial assessment after surgery 
 

 Bilateral recurrent 
nerve injury 

Right recurrent 
nerve injury 

Left recurrent nerve 
injury 

Total number of cases 
(%) 

Total Thyroidectomy 6 (17.1%)* 17(48.57%)* 12 (34.28%)* 35 (21.1%) ● 

Rt hemithyroidectomy -- 38 -- 38 (21.2%) ▲ 

Lt hemithyroidectomy -- -- 33 33 (21.3%) ▀ 

Total cases    106 

 
* % is calculated based on n = 35. ● % calculated based on n = 166, ▲ % calculated based on n = 179, ▀ % calculated 
based on n = 155  

 
 
 
 
 

 
 
 

Figure 2: Number of patients with (P) vocal cord paralysis VCP, and (M) mobile vocal cord. 
 
 

 
 
 
 

Table II: Details of the post-operative diagnostics of the studied patients 
 

Post-operative diagnostics Number of patients and (Percentages) 

Malignant 195 (39%) 

Goiter (MNG) 130 (26%) 

Graves’ disease 19 (3.8%) 

Hashimotos thyroiditis 43 (8.6%) 

Lymphocytic thyroiditis 3 (0.6%) 

Follicular adenoma 50 (10%) 

others 60 (12%) 
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Table III: Incidence of the VCP at one year after surgery 
 
 Bilateral recurrent 

nerve injury 
Right recurrent 

nerve injury 
Left recurrent 
nerve injury 

Total number of 
cases (%) 

Total Thyroidectomy 3 2 3 8 (22.8%) ● 

Rt hemi thyroidectomy -- 9 -- 9 (23.6%) ▲ 

Lt hemi thyroidectomy -- -- 6 6 (18.2%) ▀ 

Total cases    23 
● % calculated based on n = 35, ▲ % calculated based on n = 38, ▀ % calculated based on n = 33    

 
 
 
 

 
Discussion 
 
    Recurrent laryngeal nerve paralysis is the most severe complication in thyroid surgery 
[22]. It could lead to undesirable deficiencies in the quality of life, thereby adversely 
affecting job performance [23].  Recurrent laryngeal nerve palsy incidence has been 
associated with the extent of thyroidectomy, the presence of Graves’ illness, thyroid 
carcinoma, and the need for reoperation [24, 25].  Postoperative infection was a significant 
complication of thyroidectomy at the start of the 20th century [26, 27]. However, nowadays, 
the general risk of postoperative wound infection is significantly low due to technological 
improvement in antisepsis and the steady progression of surgical methods. 
In 1998, Wade et al stated that the RLN is very susceptible and should not be visualized or 
affected [28]. However, Bergamaschi et al demonstrated that temporary and permanent vocal 
palsy rates were not statistically different whether or not the RLN had been exposed [29]. 
Specifically, there was no statistically significant distinction in the levels of vocal paralysis 
for subtotal lobectomies within and without.  Therefore, it can be inferred that higher degree 
of danger is associated with thyroid surgery compared to parathyroidectomy. This is because 
in thyroid surgery, bilateral neck exploration is more frequently conducted, which could pose 
the danger of 2 RLN. 
As regard RLN injury, different treatments were defined based on the severity of the injury 
[31]. Whatever the case, talking or vocal exercises are generally the first steps. In the event of 
vocal cord surgery (e.g., transient or permanent vocal cord medialization), arytenoid cartilage 
resection may be provided in the event of definitive injury. However, when a 1-sided RLN 
injury occurred and was symptomatic, 3, 6, or 12 months of speech therapy was prescribed. 
Generally, guidelines emphasize the significance of pre-and post-operative ENT 
examinations for several reasons in thyroid and parathyroid surgery [32]. Firstly, it enables 
accurate pre-operative evaluation of the motion of the vocal cord (landmark) and can serve as 
medicolegal evidence [33]. As such, intraoperative neuromonitoring was not used in this 
study, since the guidelines presently do not recommend routine use of neuromonitoring for 
thyroid surgery [34].  Although several articles have shown that the use of neuromonitoring 
did not decrease the risk of RLN injuries, the reports available in the literature reveal 
contradictory data [34]. 
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Conclusion 
      
The results obtained from this study showed that the incidence of VCP post thyroid surgery 
in our practice is on the high side of reports in the world, and this can be improved by 
introducing Neuro monitoring especially for junior specialists, as well as, enhancing the 
training in the simulator labs.  
 
 
 
References 
 

1. Tunbridge WM, Evered DC, Hall R, et al.  The spectrum of thyroid disease in a 
community: The Wickham survey. Clin Endocrinol (Oxf) 1977; 7: 481-493. 

2. Laurberg P, Nohr SB, Pedersen KM, et al. Thyroid disorders in mild iodine deficiency. 
Thyroid 2000; 10: 951- 963. 

3. Studer H, Derwahl M.  Mechanisms of nonneoplastic endocrine hyperplasia—a changing 
concept: a review focused on the thyroid gland. Endocr Rev 1995; 16:411-426. 

4. Bellantone R, Lombardi CP, Bossola M, et al. Total thyroidectomy for management of 
benign thyroid disease: review of 526 cases. World J Surg 2002; 26: 1468- 1471. 

5. Bron LP, O’Brien CJ. Total thyroidectomy for clinically benign disease of thyroid gland. 
Br J Surg  2004 ; 91: 569-574. 

6. Acun Z, Comert M, Cihan A, Ulukent SC, Ucan B, Cakmak GK. Near-total 
thyroidectomy could be the best treatment for thyroid disease in endemic regions. Arch Surg 
2004; 139: 444-447. 

7. Moulton-Barrett R, Crumley R, Jalilie S, et al. Complications of thyroid surgery. Int Surg 
1997; 82: 63-66. 

8. Kocher T.  Zur Pathologie und Therapie des Kropfes. Dtsch Z Chir 1874; 4: 417. 

9. Halsted WS. The operative story of goiter: the author’s operation. Johns Hopkins Rep 1920; 
19:71. 

10. De Quervain F. Zur Technik der Kropfoperation. Dtsch Z Chir 1912; 116: 574. 

11. Hayward NJ, Grodski S, Yeung M, et al. Recurrent laryngeal nerve injury in thyroid 
surgery: a review. ANZ J Surg 2013; 83:15–21 

12. Joliate GR, Guarnero V, Demartines N, Schweizer V, Matter M.  Recurrent laryngeal 
nerve injury after thyroid and parathyroid surgery, Incidence and postoperative evolution 
assessment.  Medicine 2017; 96(17): 1-5 

13. Stager SV. Vocal fold paresis: etiology, clinical diagnosis and clinical management. Curr 
Opin Otolaryngol Head Neck Surg 2014; 22:444–9 

14. Hermann M, Alk G, Roka R, et al. Laryngeal recurrent nerve injury in surgery for benign 
thyroid diseases: effect of nerve dissection and impact of individual surgeon in more than 
27,000 nerves at risk. Ann Surg, 2002; 235:261–8. 

15. Rosato L, Avenia N, Bernante P, et al. Complications of thyroid surgery: analysis of a 
multicentric study on 14,934 patients operated on in Italy over 5 years.  World J Surg 2004; 
28:271–6 

16. Bergenfelz A, Jansson S, Kristoffersson A, et al. Complications to thyroid surgery: results 
as reported in a database from a multicenter audit comprising 3,660 patients. Langenbecks 
Arch Surg 2008; 393:667–73 

17. Jeannon J-P, Orabi AA, Bruch GA, et al. Diagnosis of recurrent laryngeal 
nerve palsy after thyroidectomy: a systematic review. Int J Clin Pract 
2009; 63:624–9 



56 
 

18. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and mortality worldwide: 
sources, methods and major patterns in GLOBOCAN 
2012. Int J Cancer 2015;136(5): 359 – 386. 

19. Chiang FY, Wang LF, Huang YF, Lee KW, Kuo WR. Recurrent laryngeal 
nerve palsy after thyroidectomy with routine identification of the recurrent laryngeal 
nerve. Surgery 2005;137(3):342–347. 

20. Dionigi G, Boni L, Rovera F, Rausei S, Castelnuovo P, Dionigi R. Postoperative 
laryngoscopy in thyroid surgery: proper timing to detect recurrent 
laryngeal nerve injury. Langenbecks Arch Surg 2010;395(4):327–331. 

21. Higgins TS, Gupta R, Ketcham AS, Sataloff RT, Wadsworth JT, Sinacori JT. Recurrent 
laryngeal nerve monitoring versus identification alone on post-thyroidectomy true vocal fold 
palsy: a meta-analysis. Laryngoscope 2011;121(5):1009–1017 

22. Steurer M, Passler C, Denk DM, Schneider B, Niederle B, Bigenzahn W. Advantage of 
recurrent laryngeal nerve identification in thyroidectomy and parathyroidectomy and the 
importance of preoperative and postoperative laryngoscopic examination in more than 
1000 nerves at risk. Larnygoscope 2002; 112: 124-133 

23. Diderick BW, de Roy van Zuidewijn DB, Songun I, Kievit J, van de Velde CJ. 
Complications of thyroid surgery. Ann Surg Oncol 1995; 2: 56-60 

24. Erbil Y, Barbaros U, Işsever H, et al. Predictive factors for recurrent laryngeal nerve palsy 
and hypoparathyroidism after thyroid surgery. Clin Otolaryngol 2007; 32: 32-37 

25. Moulton-Barrett R, Crumley R, Jalilie S, et al. Complications of thyroid surgery. Int Surg 
1997; 82: 63-66 

26. Pezzulo L, Delrio P, Losito NS, Caracò C, Mozzillo N. Post-operative complications after 
completion thyroidectomy for differentiated thyroid cancer. Eur J Surg Oncol 1997; 123: 
215-218 

27. Wade JS. Vulnerability of the recurrent laryngeal nerves at thyroidectomy. Br J Surg 1955; 
43:164 –79 

28. Bergamaschi R, Becouarn G, Ronceray J, et al. Morbidity of thyroid surgery. Am J 
Surg 1998; 176:71–5. 

29. Wagner HE, Seiler C. Recurrent laryngeal nerve palsy after thyroid gland surgery. Br J 
Surg 1994; 81:226–8. 

30. Hayward NJ, Grodski S, Yeung M, et al. Recurrent laryngeal nerve injury in thyroid 
surgery: a review. ANZ J Surg 2013; 83:15–21 

31. Perros P, Boelaert K, Colley S, et al. Guidelines for the management of thyroid cancer. 
Clin Endocrinol 2014; 81:1–22. 

32. O’Neill JP, Fenton JE. The recurrent laryngeal nerve in thyroid surgery. 
Surg J R Coll Surg Edinb Irel 2008; 6:373–7. 

33. Randolph GW, Dralle H, Abdullah H, et al. Electrophysiologic recurrent laryngeal nerve 
monitoring during thyroid and parathyroid surgery: international standards guideline 
statement. Laryngoscope 2011;121: S1–6. 

34. [34] Malik R, Linos D. Intraoperative neuro monitoring in thyroid surgery: a systematic 
review. World J Surg 2016; 40:2051–8. 

 
 
 
 
 

 
 
 

 


