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ABSTRACT

Aim: This study was conducted using the technique of visualization of the recurrent nerves to assess the frequency of recurrent
laryngeal nerve injuries in our setting.

Methods: A total of 80 patients were selected for this study after a purposive sampling technique. All adult patients, regardless
of age and gender, undergoing total thyroidectomy or hemi-thyroidectomy with written informed consent were included in this
research. The subjects who had previously undergone thyroid surgery were not encompassed in the study. The thyroid status
and preoperative analysis were made biochemically, histo-pathologically and clinically using fine needle aspiration cytology.
SPSS version 21.0 was applied for data analysis.

Results: The study involved 80 patients, 35 (43.8%) men and 45 (56.2%) women, and the proportion of male to female was 1.4:
2. The mean age was 46.1 years with 8.1 years standard deviation. The indications for thyroid surgery were different: solitary
thyroid nodule (31.2%), multinodular goiter (47.5%) and thyroid gland carcinoma (21.3%). Some underwent a total
thyroidectomy (52) and others had a hemi-thyroidectomy (28). The total incidence of recurrent laryngeal nerve injuries was
unilateral and on right side in 3 cases (3.8%) established by fiber optic laryngoscopy (FOL). In both cases, the palsy was
transient, as after six weeks of conservative treatment, these patients achieved full recovery of the paralyzed vocal cords.
Conclusions: This analysis demonstrated that surgical exploration of the recurrent laryngeal nerve prevents undesirable nerve
injury and thus reduces the frequency of paralysis of vocal cords. Therefore, we recommend routine RLN dissection and

identification to minimize its injuries.
Keywords: Recurrent laryngeal nerve, Injury, Vocal cords.

INTRODUCTION

Goiter is a common disease of the thyroid gland in most parts of
the world. Among the various etiologies, the most common are
multinodular goitre, colloidal nodule, papillary carcinoma, benign
thyroid cyst, medullary and follicular carcinoma, lymphoma and
anaplastic carcinoma'2 According to the histopathological report,
colloidal nodular goiter was 52%, follicular adenoma 24%,
autoimmune thyroiditis 6% in benign goiter, papillary cancer
66.66%, follicular cancer 22.22%, and anaplastic cancer 11.11%
among malignant tumors®*. Thyroidectomy is a commonly
performed surgical procedure for the treatment of a variety of
thyroid conditions and is measured as a safe method in a well-
resourced facility®®. There are certain complications that can be life
threatening after thyroid surgery like hypoparathyroidism, recurrent
laryngeal nerve injury (RLNI) and bleeding account for
approximately 50% of overall complications of thyroid surgical
treatment. The utmost frightening thyroid surgery complication is
damage to the recurrent laryngeal nerve injury. RLN injury is the
result of a clamping, severing or stretching due to insufficient
anatomy knowledge, lack of experience and surgical skill,
abnormal anatomy such as large multinodular goiter and cancer. A
literature review showed that the incidence of RLN paralysis varies
between centers, depending on the skills level in thyroid surgical
procedure and the nature of the operation’®. The accurate
frequency of injury to RLN fluctuates extensively. There is a debate
as to whether identifying RLN during surgery will have any effect
on the frequency of nerve injury®°, The identification of nerve
during surgery reduced the incidence of nerve damage while doing
thyroidectomy. This study was conducted using the technique of
visualization of the recurrent nerves to assess the frequency of
recurrent laryngeal nerve injuries in our setting.

METHODS

It was a cross-sectional study conducted at the ENT department of
Naseer Teaching Hospital Gandhara Medical University, Peshawar
and M. Islam Medical & Dental College, Gujranwala from August
2021 to January 2022. A total of 80 patients were selected for this
study after a purposive sampling technique. All adult patients,
regardless of age and gender, undergoing total thyroidectomy or

hemi-thyroidectomy with written informed consent were included in
this research. The subjects who had previously undergone thyroid
operation were not included in the study. The thyroid status and
preoperative  analysis were made biochemically, histo-
pathologically and clinically using fine needle aspiration cytology.
SPSS version 21.0 was applied for data analysis. All surgeries
were performed by the experienced surgeons. The collection of
data was carried out using a previously designed questionnaire. All
surgical procedures accomplished throughout the study duration
were assessed and various postoperative variants of recurrent
laryngeal nerve paralysis were documented. Data analysis was
performed using SPSS version 21.

RESULTS

The study involved 80 patients, 35 (43.8%) men and 45 (56.2%)
women, and the proportion of male to female was 1.4: 2. The
mean age was 46.1 years with 8.1 years standard deviation.

Table-1: shows distribution of gender and age

Patients’ characteristics (n=80)
lAge (mean+ SD) 46.1+8.1
Sex (m/F) 35/45

Some underwent a total thyroidectomy (52) and others had a hemi-
thyroidectomy (28).

Table-2: shows various types of surgeries performed

Type of surgery Number
Hemithyroidectomy 28(35%)
Total thyroidectomy 52(65%)

The indications for thyroid surgery were different: solitary thyroid nodule
(31.2%), multinodular goiter (47.5%) and thyroid gland carcinoma (21.3%).

Table-3: shows various types of thyroid disorders

Indication Frequency Percent
Multi nodular goitre (MNG) 38 47.5%
Carcinoma of thyroid gland 17 21.3%
Solitary thyroid nodule 25 31.2%

In all cases, recurrent laryngeal nerve (100%) was identified
during surgery. No RLN variability was noticed in this research.
The total incidence of recurrent laryngeal nerve injuries was

PJMHS Vol 16, No. 07, July 2022 985


mailto:drsaadianawaz@gmail.com

Study of Paralysis of Recurrent Laryngeal Nerve after Thyroidectomy

unilateral and on right side in 3 cases (3.8%) established by fiber
optic laryngoscopy (FOL). In both cases, the palsy was transient,
as after six weeks of conservative treatment, these patients
achieved full efficiency of the paralyzed vocal cords.

Table-4: shows Types of RLN paralysis

Type Number

Temporary paralysis 3(3.8%)

Permanent paralysis 0
DISCUSSION

Thyroidectomy is associated with many postoperative
complications, and RLN damage is very common®. In many
cases, it cannot be predictable throughout the surgical procedure.
In this research, the overall incidence of RLN damage in 3 cases
was 3.8%. Particularly in patients who endured total thyroidectomy
for carcinoma of thyroid; voice alteration and trauma were noted
immediately after surgery established by fiber optic laryngoscopy
(FOL)**™3. In both cases, the palsy was transient, as after six
weeks of conservative treatment, these patients achieved full
efficiency of the paralyzed vocal cords after 6 weeks of
conservative treatment. A study of the results and complications of
thyroid surgery in 1,351 Sudanese patients undergoing
thyroidectomy. Saad et al reported the frequency of RLN injury as
2.0 (28 patients), with the incidence of 1.2% unilateral transient
RLN paralysis'**®, Permanent paralysis of RLA was 0.5%, and
temporary bilateral paralysis of RLN was 0.%. In Wagner et al
study involving 1,026 patients showed that the frequency of
permanent and transient paralysis of RLN was 2.4% and 5.9%,
correspondingly®®. In Jatzko et al research of 804 cases showed
that the frequency of permanent and transient paralysis of RLN
was 0.5% and 3.6%, correspondingly’’. In Sosa et al study of
5,860 cases showed that the prevalence of everlasting RLN
paralysis was 0.9% and did not report any temporary RLN
paralysis®®. In a longitudinal analysis of a multicentre study, Rosato
et al showed that the frequency of permanent and transient RLN
paralysis was 1.0% and 2.0%'°. In a study of 1,020 patients,
Goncalves et al. showed that the prevalence of permanent and
transient RLN paralysis was 0.4% and 1.4% while Mishra et al.
showed the prevalence of RLN changes ranged from 0.0% to
13%20-21.

In the study by Jamski J et al on RLN damage after surgery
of thyroid in 2324 cases in the years 1994-1997 showed that
postoperative different grades of RLN paralysis amounted to 9.0%,
out of which permanent paralysis was noticed in 1.7% of cases?.
Jung H et al examined more than 910 cases of paralysis of
recurrent laryngeal nerve after thyroidectomy and found 93.1% had
benign goitre and 1.7% have permanent RLN paralysis after
surgery®. Zakaria and Hazem M et al study on RLN in thyroid
surgery at King Fahd Hospital in 2005-2015 found that unilateral
postoperative RLN paralysis was 3.1%, of which 0.4% was
everlasting, and postoperative bilateral RLN paralysis was 3%2*.
Alimoglu O et al examined 582 cases of RLN injury afterwards the
thyroid surgical procedure and found that women (80%) were
predominated over men (22%). They also showed that 30 cases
have postoperative RLN paralysis, 5 of whom developed
permanent paralysis?®®>. Gonzalez Jesls Herrenz et al analysed
complications after thyroid surgical procedure in 336 patients and
demonstrated unilateral paralysis in 2.3%2. Flynn, MD Michel B et
al demonstrated 1% RLN paralysis in 91 patients in their analysis
of local complications afterwards the surgical removal of thyroid
cancer?’. Idris, Saad eldin et al. analyzed more than 84 patients of
RLN injury during thyroid operation and found that women
(85.20%) were more than men (16.10%), and the total incidence of
injury to RLN was 1.3%. Some factors, such as the extent of the
operation and disease, the skills of the surgeons, the amount of
bleeding per operation, and the use of diathermy, may contribute
to recurrent damage to the laryngeal nerve?.

CONCLUSION

This analysis demonstrated that surgical exploration of the
recurrent laryngeal nerve prevents undesirable nerve injury and
thus reduces the frequency of paralysis of vocal cords. Therefore,
we recommend routine RLN dissection and identification to
minimize its injuries.

REFERENCES

1. Liu N, Chen B, Li L, Zeng Q, Sheng L, Zhang B, Liang W, Lv B.
Mechanisms of recurrent laryngeal nerve injury near the nerve entry
point during thyroid surgery: a retrospective cohort study.
International Journal of Surgery. 2020 Nov 1;83:125-30.

2. Pantvaidya G, Mishra A, Deshmukh A, Pai PS, D'Cruz A. Does the
recurrent laryngeal nerve recover function after initial dysfunction in
patients undergoing thyroidectomy?. Laryngoscope investigative
otolaryngology. 2018 Jun;3(3):249-52.

3. Schneider M, Dahm V, Passler C, Sterrer E, Mancusi G, Repasi R,
Gschwandtner E, Fertl E, Handgriff L, Hermann M. Complete and
incomplete recurrent laryngeal nerve injury after thyroid and
parathyroid surgery: Characterizing paralysis and paresis. Surgery.
2019 Sep 1;166(3):369-74.

4. Aspinall S, Oweis D, Chadwick D. Effect of surgeons’ annual
operative volume on the risk of permanent Hypoparathyroidism,
recurrent laryngeal nerve palsy and Haematoma following
thyroidectomy: analysis of United Kingdom registry of endocrine and
thyroid surgery (UKRETS). Langenbeck's archives of surgery. 2019
Jun;404(4):421-30.

5. Sun W, Liu J, Zhang H, Zhang P, Wang Z, Dong W, He L, Zhang T. A
meta-analysis of intraoperative neuromonitoring of recurrent laryngeal
nerve palsy during thyroid reoperations. Clinical Endocrinology. 2017
Nov;87(5):572-80.

6. Dhillon VK, Tufano RP. The pros and cons to real-time nerve
monitoring during recurrent laryngeal nerve dissection: an analysis of
the data from a series of thyroidectomy patients. Gland Surgery. 2017
Dec;6(6):608.

7. Sarkis LM, Zaidi N, Norlén O, Delbridge LW, Sywak MS, Sidhu SB.
Bilateral recurrent laryngeal nerve injury in a specialized thyroid
surgery unit: would routine intraoperative neuromonitoring alter
outcomes?. ANZ journal of surgery. 2017 May;87(5):364-7.

8. Al-Qurayshi Z, Kandil E, Randolph GW. Cost-effectiveness of
intraoperative nerve monitoring in avoidance of bilateral recurrent
laryngeal nerve injury in patients undergoing total thyroidectomy.
Journal of British Surgery. 2017 Oct;104(11):1523-31.

9. Mizuno K, Takeuchi M, Kanazawa Y, Kitamura M, Ide K, Omori K,
Kawakami K. Recurrent laryngeal nerve paralysis after thyroid cancer
surgery and intraoperative nerve monitoring. The Laryngoscope.
2019 Aug;129(8):1954-60.

10. Wu CW, Hao M, Tian M, Dionigi G, Tufano RP, Kim HY, Jung KY, Liu
X, Sun H, Lu I, Chang PY. Recurrent laryngeal nerve injury with
incomplete loss of electromyography signal during monitored
thyroidectomy—evaluation and outcome. Langenbeck's Archives of
Surgery. 2017 Jun;402(4):691-9.

11. Mirallié E, Caillard C, Pattou F, Brunaud L, Hamy A, Dahan M,
Prades M, Mathonnet M, Landecy G, Dernis HP, Lifante JC. Does
intraoperative neuromonitoring of recurrent nerves have an impact on
the postoperative palsy rate? Results of a prospective multicenter
study. Surgery. 2018 Jan 1;163(1):124-9.

12.  Gambardella C, Polistena A, Sanguinetti A, Patrone R, Napolitano S,
Esposito D, Testa D, Marotta V, Faggiano A, Calo PG, Avenia N.
Unintentional  recurrent laryngeal nerve injuries following
thyroidectomy: Is it the surgeon who pays the bill?. International
Journal of Surgery. 2017 May 1;41:S55-9.

13. Wu KT, Chan YC, Chou FF, Wu YJ, Chi SY. Association between
recurrent laryngeal nerve calibre and body figure: A preoperative tool
to assess thin-diameter nerves in thyroidectomy. World journal of
surgery. 2020 Sep;44(9):3036-42.

14. Wu CW, Lee KD, Tae K, Ji YB, Kim SU, Lee HS, Lee KW, Chiang
FY. Recurrent laryngeal nerve (RLN) injury in thyroid surgery: lessons
learned from the intraoperative neural monitoring (IONM). Int J Head
Neck Sci. 2017 Mar 1;1(1):19-26.

15.  AlSaiegh AM. Correlation between types of thyroid surgery, goitre
pathology, and recurrent laryngeal nerve injury-retrospective cohort
study. Journal of Surgery and Research. 2020;3(2):86-95.

16. Rybakovas A, Bausys A, Matulevicius A, Zaldokas G, Kvietkauskas
M, Tamulevicius G, Beisa V, Strupas K. Recurrent laryngeal nerve
injury assessment by intraoperative laryngeal ultrasonography: a
prospective diagnostic test accuracy study. Videosurgery and Other
Miniinvasive Techniques. 2019 Jan;14(1):38.

986 PJMHS Vol 16, No. 07, July 2022



M. Billah, S. N. Durrani, A. H. Baloch et al

17.

18.

19.

20.

21.

22.

Wojtczak B, Sutkowski K, Kaliszewski K, Gtéd M, Barczynski M.
Experience with intraoperative neuromonitoring of the recurrent
laryngeal nerve improves surgical skills and outcomes of non-
monitored thyroidectomy. Langenbeck's Archives of Surgery. 2017
Jun;402(4):709-17.

Zhang D, Zhang J, Dionigi G, Li F, Wang T, Li H, Liang N, Sun H.
Recurrent laryngeal nerve morbidity: lessons from endoscopic via
bilateral areola and open thyroidectomy technique. World Journal of
Surgery. 2019 Nov;43(11):2829-41.

Joliat 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
Apr;96(17).

Yerneni K, Burke JF, Nichols N, Tan LA. Delayed recurrent laryngeal
nerve palsy following anterior cervical discectomy and fusion. World
Neurosurgery. 2019 Feb 1;122:380-3.

Wojtczak B, Kaliszewski K, Sutkowski K, Gtéd M, Barczynski M. The
learning curve for intraoperative neuromonitoring of the recurrent
laryngeal nerve in thyroid surgery. Langenbeck's Archives of Surgery.
2017 Jun;402(4):701-8.

Bequignon E, Dang H, Zerah-Lancner F, Coste A, Boyer L, Papon
JF. Unilateral recurrent laryngeal nerve palsy post-thyroidectomy:
Looking for hyperventilation syndrome. European Annals of
Otorhinolaryngology, Head and Neck Diseases. 2019 Oct
1;136(5):373-7.

23.

24.

25.

26.

27.

28.

Wong KP, Mak KL, Wong CK, Lang BH. Systematic review and meta-
analysis on intra-operative  neuro-monitoring in  high-risk
thyroidectomy. International journal of surgery. 2017 Feb 1;38:21-30.

Taylor JW, Soeyland K, Ball C, Lee JC, Serpell J. Changes in
tracheal tube cuff pressure and recurrent laryngeal nerve conductivity
during thyroid surgery. World Journal of Surgery. 2020
Feb;44(2):328-33.

Henry BM, Pekala PA, Sanna B, Vikse J, Sanna S, Saganiak K,
Tomaszewska IM, Tubbs RS, Tomaszewski KA. The anastomoses of
the recurrent laryngeal nerve in the larynx: a meta-analysis and
systematic review. Journal of Voice. 2017 Jul 1;31(4):495-503.

Arslan K, Erenoglu B, Dogru O, Ovet G, Turan E, Atay A, Koksal H. Is
the superior laryngeal nerve really safe when using harmonic focus in
total thyroidectomy? A prospective randomized study. Asian journal
of surgery. 2018 May 1;41(3):222-8.

Sopinski J, Kuzdak K, Hedayati M, Kotomecki K. Role of
intraoperative neuromonitoring of the recurrent laryngeal nerves
during thyroid reoperations of recurrent goiter. Polish Journal of
Surgery. 2017;89:11-5.

Borel F, Christou N, Marret O, Mathonnet M, Caillard C, Bannani S,
Drui D, Espitalier F, Blanchard C, Mirallié E. Long-term voice quality
outcomes after total thyroidectomy: a prospective multicenter study.
Surgery. 2018 Apr 1;163(4):796-800.

PJMHS Vol 16, No. 07, July 2022 987



