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ABSTRACT

Introduction: The exact incidence of recurrent laryngeal nerve injury is unknown 2. Different studies have reported varying
prevalence (0-14%).%! This difference in complication rates may reflect variation in surgical experience or number of surgeries
performed at a particular center. Routine visual identification of the RLN has been shown to result in a lower incidence of RLN
injury in multiple studies.

Methodology: This prospective, observational study was carried out in the Department of ENT, Armed Forces Medical College,
Pune, Maharashtra, a tertiary care centre. All patients were admitted and thorough clinical, biochemical and histopathological
evaluations were done. Indirect laryngoscopy was done in each patient to assess the status of vocal cords. Patients were prepared
for operation and all necessary routine investigations for thyroid surgery were carried out.

Results & Conclusion: RLN injury is an annoying complication of thyroid surgery. This can be avoided, if surgery is performed
by experienced surgeons and more care should be taken while doing surgery on huge sized goiter and during extensive surgery
like total thyroidectomy.Majority of nerve lesions are transient which shows recovery within six months of surgery. Definitive

procedures for corrective treatment of RLN injury should not be considered for at least six months after surgery.

INTRODUCTION

Theodor Kocher was the first surgeon who performed total thyroidectomy in 1909 with minimal risk to recurrent
laryngeal nerve and parathyroid glands. His accomplishment led to a reduction in surgical mortality from 50% to
less than 4.5%.!") Additional improvements in techniques have reduced the mortality rate near to zero. Morbidity,
however, always remains a concern. Complications of any surgical procedure are a sensitive measure of the quality.
Reported complications following thyroid surgery are rare but their consequences can often be life threatening as
compared to the some other surgeries being performed routinely. Complication rate after thyroid surgery varies
widely from surgeon to surgeon and from center to center, as reported in the literature. The location of the thyroid
gland in relation to the airway and the gland's abundant vascularity are primary reasons to be alert to early changes
seen in the post operative thyroidectomy patient. An understanding of both the anatomy and physiology of the
thyroid gland, as well as the surgical approach itself, can help to detect potential complications postoperatively.The
patient can then receive early intervention to minimize the chance of lifethreatening consequences. Vascular insult,
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viruses, bacterial infections, neurotoxic drugs, tumors and trauma have all been implicated in nerve injury. Recurrent
laryngeal nerve is invariably at risk in surgery on the neck, thorax and skull base and damage to the nerve may be
the cause of litigation.”'Surgery on thyroid gland is one of the causes of recurrent laryngeal nerve paralysis. Injury
to recurrent laryngeal nerve anywhere along its course usually results in paralysis of the vocal cord.

Surgically induced recurrent laryngeal nerve paralyses are frequently not recognized at the time of thyroid surgery.
The exact incidence of recurrent laryngeal nerve injury is unknown 2. Different studies have reported varying
prevalence (0-14%).” This difference in complication rates may reflect variation in surgical experience or number
of surgeries performed at a particular center. Routine visual identification of the RLN has been shown to result in a

1=)But this operative standard still results in a 4% to 8%

lower incidence of RLN injury in multiple studies.
incidence of initial postoperative RLN paralysis; with continued follow up, the RLN frequently recovers function,
resulting in a permanent paralysis rate of 1% to 2%.""'The most common laryngoscopic findings in unilateral vocal
fold paralysis beyond vocal fold motion impairment include bowing, incomplete glottal closure, and phase
asymmetry on videostroboscopy.”*'The position of the vocal fold (eg, paramedian vs lateral) does not necessarily
clarify the location of the lesion along the neurologic pathway from brain to motion of vocal fold."*"!

MATERIALS AND METHODS:

This prospective, observational study was carried out in the Department of ENT, Armed Forces Medical College,
Pune, Maharashtra, a tertiary care centre. All patients were admitted and thorough clinical, biochemical and
histopathological evaluations were done. Indirect laryngoscopy was done in each patient to assess the status of vocal
cords. Patients were prepared for operation and all necessary routine investigations for thyroid surgery were carried
out. All surgeries were done by consultant or senior fellow surgeon having same competency level of our team.
Vocal cords mobility was checked by the operating surgeon at the time of extubation. Postoperatively, indirect
laryngoscopy was done. All preoperative, operative and post-operative findings were recorded in detail. The patients
who developed vocal cord paralysis were planned to be followed up on fortnightly basis in the first three months and
then at monthly intervals for at least six months. Clinical evaluation of these patients was done regarding any
improvement in voice quality and vocal cord function.

We involved 3 cases of delayed onset recurrent laryngeal nerve palsy following Total thyroidectomy and its
transient recovery.

RESULTS:

In our first case A 45 year old female patient who presented to us with a gradually increasing swelling in the midline
of neck for one year. The swelling was small to start and gradually increased to its current size. There were no
clinical or biochemical signs of hypo or hyperthyroidism. On examination, there was a thyroid swelling measuring
4x4 cms in diameter, not moving with tongue protrusion. There were no palpable lymph nodes in the neck.

An ultrasound examination was carried out, which revealed Right lobe measuring 4x1.6x1.5cms in its
superoinferior,transverse & antero-posterior dimensions respectively. Left lobe measuring 4.4x1.5x1.8cms in its
superoinferior,transverse & antero-posterior dimensions respectively & show few hyperechoic nodules,largest being
1.3x1cms.The isthmus show mildly hyperechoic nodule measuring 2.5x1.2cms.The patient then underwent a fine

needle aspiration cytology which was reported as features suggestive of follicular neoplasm.
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An indirect laryngoscopy was performed and there was no abnormality reported. After counselling the patient about
the significant finding of follicular neoplasm, we planned for a total thyroidectomy. Informed consent was obtained
from the patient after explaining the risk of recurrent laryngeal nerve injury.

Intra operatively, both the lobes were meticulously dissected with release of adhesions posteriorly. During surgery,
both the recurrent laryngeal nerves could be identified. We then proceeded to a completion total thyroidectomy by
dissecting the remaining thyroid gland. Post operative serum calcium and albumin was done for the patient which
was within normal limits.

During extubation, normal position of both vocal cords was confirmed with laryngoscopy. Post operatively the
patient had normal voice for the first three days. On fourth post-operative day, patient complained of hoarse voice.
There were no significant respiratory complaints. An indirect laryngoscopy confirmed Rightl vocal cord palsy with
loss of movement. Patient was referred for voice therapy. This included abdominal breathing and humming/resonant
voice to encourage closure of glottis. After five months of voice therapy patient reported improvement in voice
quality and an indirect laryngoscopy has confirmed normal movements in both vocal cords. The final histopathology
of the specimen was that of a colloid goiter with features suggestive of follicular adenoma.

In our second cases , A 33 year old female patient who presented to our OPD with a gradually increasing swelling in
the midline of neck for two years. The patient had no pressure symptoms . There were no clinical or biochemical
signs of hypo or hyperthyroidism. On examination, there was a thyroid swelling measuring 5x6 cms in diameter, not
moving with tongue protrusion. There were no palpable lymph nodes in the neck.

An ultrasound examination was carried out, which revealed Right lobe measuring 5x1.6x1.9cms in its
superoinferior,transverse & antero-posterior dimensions respectively. Left lobe measuring 3.9x1.5x1.6cms in its
superoinferior,transverse & antero-posterior dimensions respectively.The isthmus showed a nodule measuring
2.5x1.2cms.The patient then underwent a fine needle aspiration cytology which was reported as features suggestive
of Hurthle cell neoplasm.

An indirect laryngoscopy was performed which was within normal limits. After counselling the patient about the
significant finding of Hurthle cell neoplasm, we worked up the patient for a total thyroidectomy. Informed consent
was obtained from the patient after explaining the risk of recurrent laryngeal nerve injury.

Intra operatively, both the lobes were meticulously dissected with release of adhesions posteriorly. During
surgery,the left recurrent laryngeal nerve could not be identified. We then proceeded to a completion total
thyroidectomy by dissecting the remaining thyroid gland. Post operative serum calcium and albumin was done for
the patient which was within normal limits. During extubation, normal position of both vocal cords was confirmed
with laryngoscopy. Post operatively the patient had normal voice for the first two days. On third post-operative day,
patient complained of hoarse voice. There was no respiratory complaint. An indirect laryngoscopy and a Hopkin rod
examination confirmed Left vocal cord palsy with loss of movement. Patient was referred for voice therapy. This
included abdominal breathing and humming/resonant voice to encourage closure of glottis. After four months of
voice therapy patient reported improvement in voice quality and an Hopkins rod examination has confirmed normal

movements in both vocal cords. The final histopathology of the specimen was that of a Hurthle cell adenoma
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In our third case , A 63 year old female patient who presented to us with a gradually increasing swelling in the
midline of neck for three years. The swelling was small to start and gradually increased to its current size. There
were no clinical or biochemical signs suggestive of hypo or hyperthyroidism. On examination, there was a thyroid
swelling measuring 4x3 cms in diameter, not moving with tongue protrusion. There were no palpable lymph nodes
in the neck.

An ultrasound examination was carried out, which revealed Right lobe measuring 3x1.6x0.5cms in its
superoinferior,transverse & antero-posterior dimensions respectively. Left lobe measuring 4.8x1.5x1.9cms in its
superoinferior,transverse & antero-posterior dimensions respectively & show few hypoechoic nodules,largest being
1.1x1.1cms. Both the lobes showed increased vascularity. There were no lymph nodes.The patient then underwent a
fine needle aspiration cytology which was reported as features suggestive of Papillary Carcinoma.

An indirect laryngoscopy was performed and there was no abnormality seen. After counselling the patient about the
significant finding of papillary carcinoma, we planned for a total thyroidectomy. Informed consent was obtained
from the patient after explaining the risk of recurrent laryngeal nerve injury and other complications.

Intra operatively, both the lobes were meticulously dissected with release of adhesions posteriorly. During surgery,
both the recurrent laryngeal nerves could be identified. We then did a completion total thyroidectomy by dissecting
the thyroid gland.The parathyroids were saved. Post operative serum calcium and albumin was done for the patient
which was within normal limits.

During extubation, normal position of both vocal cords was confirmed with laryngoscopy by the anaesthestist. Post
operatively the patient had normal voice for the first five days. On sixth post-operative day, patient complained of
hoarse voice. There were no significant respiratory complaints. An Hopkins rod examination confirmed Right vocal
cord palsy with loss of movement. Patient was referred for voice therapy. This included abdominal breathing and
humming/resonant voice to encourage closure of glottis. After four months of voice therapy patient reported
improvement in voice quality and an indirect laryngoscopy has confirmed normal movements in both vocal cords.
The final histopathology of the specimen was that of a papillary carcinoma thyroid.The patient was followed up with

a thyroid scan after one month followed up with radioiodine ablation.She has been following up in the Opd.

Case number | Age Sex Diagnosis Surgery Day of onset | Months  of
of hoarseness | voice therapy
1 45yrs Female Follicular Total 4 5
Neoplasm Thyroidectomy
2 33yrs Female Hurthle cell | Total 3 4
Neoplasm Thyroidectomy
3 63yrs Female Papillary Ca | Total 6 4
Thyroid Thyroidectomy
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DISCUSSION:

Surgical management of the thyroid disease has changed significantly over the course of the twentieth century.
Advances in the investigations to diagnose thyroid dis ease have provided for adequate treatment and control of
functional problems. RLN innervates all the intrinsic muscles of the larynx with exception of the Cricothyroid
muscle,which is supplied by the superior laryngeal nerve.”) Mechanism of injury to the nerve includes complete or
partial transaction, traction, contusion, crushing injury, thermal damage, misplaced ligature or compromised blood
supply. Any thing that increases local scar formation e.g. thyroiditis, previous surgery and radiation, increases the
chances of RLN injury.*

The consequence of RLN injury is the true vocal fold paresis or paralysis with varying degrees of symptoms and
signs depending upon the severity and side of involvement. Unilateral RLN injury causes the ipsilateral vocal cord
to remain in the median or paramedian position. The voice may be hoarse and breathy. The patient's cough is weak,
and aspiration may occur. Presentation is often subacute. Definite voice changes may not manifest for days or
weeks. The paralyzed vocal fold undergoes atrophy, causing voice to worsen. Dysphagia and aspiration are other
potential sequelae of unilateral vocal fold paralysis.!*!

Bilateral RLN paralysis may manifest immediately after extubation and patient exhibit signs of airway obstruction in
the immediate postoperative period. Bilateral RLN injury is a severe, life threatening complication that results in
airway obstruction and requires immediate attention. In this condition, both vocal cords remain in a median or
paramedian position. As a result, the patient exhibits inspiratory stridor, dyspnoea, tachypnoea, and nasal flaring,
although the voice is near normal.[*”)

RLN injury is an annoying but avoidable complication which results from severing, clamping or stretching of the
nerve during surgery and may result in severe untoward sequelae for the patient.”!

The relationship of RLN to the inferior thyroid artery is highly variable and surgeon must have a thorough
knowledge of all types of relationships during surgery.*'Basic principle of surgery to avoid damage to any vital
structure dictates that the structure must be clearly identified. RLN is no exception, and routine exposure of RLN
through out its course has been shown to reduce the rate of nerve injury.”’'By adopting this principle, nerve injury
rate of zero has been reported in the literature even after total thyroidectomy for thyroid cancer.”'”Conversely,
when nerve is not clearly identified, the reported injury rate is three to four times higher.”'The use of
electrophysiological monitoring of RLN during thyroid surgery has been mentioned in the literature.
Electromyography (EMG) has not been recommended during routine thyroid surgery because of low prevalence of
nerve injury in such surgery.' /It may be beneficial during revision thyroid surgery or previously irradiated neck or
with very large masses when the nerve is at a greater risk.""''’Some surgeons are of the opinion that it is too
dangerous practice to dissect the nerve.™ It is reported that prevalence of RLN injury increases with the size of the
diseased gland and extent of thyroid resection.’'®'*) Some surgeons are of the opinion that it is not possible to
identify the recurrent laryngeal nerve in every case. In these circumstances, technique of staying close to the thyroid
capsule and division of terminal branches at capsular level is recommended.””’Careful identification and meticulous
thyroid dissection is essential to prevent RLN injury. The potential for recovery is generally proportional to the

degree of injury, although clinical factors such as unrecognized severity of injury and delay in the diagnosis have
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precluded establishing an exact relation. This principle underlies the policy of watchful waiting in certain surgical
etiologies, where nerve is known or even suspected to be intact.™”

Any corrective procedure is not recommended for unilateral vocal cord paralysis until at least six months because a
reversible injury may improve by that time.!"*'*Different treatment options are recommended; medialization of the
vocal cord,!”neurorrhaphy of RLN!"* and reinnervation of vocal cord*”Medialization by injection laryngoplasty
(Gel foam injection, Sialastic or Gore -Tex implant) or by laryngeal frame work surgery (Type-I thyroplasty) is
commonly performed.""”Neurorrhaphy of RLN with good results has been reported at some specialized
centers."”'Reinnervation is another recommended procedure for permanent RLN injury. Phrenic nerve, Ansa
cervicalis, Hypoglossal nerve or preganglionic sympathetic neurons have been used with limited success.?'**The
principal goals for surgery in case of bilateral vocal cord paralysis are to improve air way patency. Cordotomy and
arytenoidectomy are the most common procedures. However, the patient must be counseled about worsening of
voice quality postoperatively. Neuromuscular pedicle transfer has been reported to improve air way in case of
bilateral vocal fold paralysis but reports are limited and results are not widely accepted.!'**!)

The risk of injury to recurrent laryngeal nerve is increased with thyroidectomy for cancer, sub sternal goiter, chronic
thyroiditis, Graves’ disease, and re-operative neck surgeries.””'These disease processes make the RLN identification
more difficult. Injury to the RLN can result from sharp trauma (transection), clamping, ligation, compression,
traction, thermal injury, or ischemia.””' The anterior motor branch of a recurrent laryngeal nerve bifurcating near the
ligament of Berry is particularly at risk of traction injury during surgery.**’Laryngoscopy is an essential part of the
evaluation of UVFP. Our case is unique in that there was delayed presentation of recurrent laryngeal nerve palsy on
the fourth post-operative day, which has recovered completely in three months’ time.We believe vascular spasm as a
possible cause for this delayed presentation of vocal cord palsy. Voice therapy in UVFP is typically directed at
abdominal breathing and humming/ resonant voice to improve closure of the glottis, encourage abdominal breath
support, and improve vocal fold function while avoiding the supraglottic hyper function.”'Significant numbers of
patients with UVFP who opted for voice therapy reported vocal improvement subjectively or as measured by glottal
closure, acoustic measurements, pitch range, and/or patient-reported voice handicap.”” *!Interpretation of the

[34]

impact of voice therapy in UVFP may be obscured by returning neurologic function"'and it is unknown whether

there is a relationship between voice therapy and neurologic recovery.!

CONCLUSION

RLN injury is an annoying complication of thyroid surgery. This can be avoided, if surgery is performed by
experienced surgeons and more care should be taken while doing surgery on huge sized goiter and during extensive
surgery like total thyroidectomy.Majority of nerve lesions are transient which shows recovery within six months of

surgery. Definitive procedures for corrective treatment of RLN injury should not be considered for at least six

months after surgery.

92
www.ijbamr.com P ISSN:2250-284X , E ISSN : 2250-2858



Indian Journal of Basic and Applied Medical Research; December 2019: Vol.-9, Issue- 1, P. 87 — 94

REFERENCES:

[1] Robertson ML, Steward DL, Gluckman JL, et.al. Continuous laryngeal nerve integrity monitoring during thyroidectomy:
Does it reduce risk of injury? Otolaryngol

Head Neck Surg. 2004;131(5):596-600.

[2] Myssiorek D. Recurrent Laryngeal nerve paralysis: anatomy and etiology. Otolaryngol Clin N Am. 2004;37(1):25-44.

[3] McHenry CR. Patient volumes and complications in thyroid surgery. Br J Surg. 2002;89(7):821-23.

[4]Trésallet C, Chigot JP , Menegaux F. How to prevent recurrent laryngeal nerve palsy during thyroid surgery. Ann Chir
2006;131(2):149-53.

[5] Sittel C, Stennert E, Thumfart WF, et.al. Prognostic value of laryngeal electromyography in vocal fold paralysis. Arch
Otolaryngol Head Neck Surg

2001;127(2):155-60.

[6] Sinagra DL, Montesinos MR, Tacchi VA, et al. Voice changes after thyroidectomy without recurrent laryngeal nerve injury. J
Am Coll Surg 2004;199(4):556-60.

[7] Schulte KM, Roher HD. Complications in the surgery of benign thyroid disease. Acta Chir Austriaca. 2001; 33(4):164-72.

[8] Yalcxin B. Anatomic configurations of the recurrent laryngeal nerve and inferior thyroid artery. Surgery. 2006;139(2):181-7.
[9] Wheeler MH. Thyroid surgery and recurrent laryngeal nerve. Br J Surg. 1999; 86(3):291-2.

[10] Hermann M, Alk G, Roka R, et al. Laryngeal recurrent nerve injury in surgery for benign thyroid disease: effect of nerve
dissection and impact of

individual surgeon in more than 27,000 nerves at risk. Ann Surg. 2002;235(2):261-8.

[11] Hermann M, Hellebart C, Freissmuth M. Neuromonitoring in thyroid surgery: Prospective evaluation of intraoperative
electrophysiological responses for the prediction of recurrent laryngeal nerve injury. Ann Surg 2004; 240(1):9 -17.

[12] Chou FF, Su CY, Jeng SF, et al. Neurorrhaphy of the recurrent laryngeal nerve. J] Am Coll Surg. 2003;197(1):52-7.

[13] Aytac B, Karamercan A. Recurrent laryngeal nerve injury and preservation in thyroidectomy. Saudi Med J. 2005;26
(11):1746-9.

[14] Chiang FY, Lee KW, Huang YF, et al. Risk of vocal palsy after thyroidectomy with identification of the recurrent laryngeal
nerve. Kaohsiung J Med Sci

2004;20(9):431-6.

[15] Xu XF, Wang X, Wang CY, et al. Specialization in thyroid surgery. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi.
2005 Jun;40(6):431-4.

[16] Arif M, Ahmed I. Recurrent laryngeal nerve palsy during thyroidectomies. J Surg Pakistan. 2001;6(3):12-5.

[17] Shah SSH, Khan A. Assessment of complications of total thyroidectomy. J Surg Pakistan. 2005;10(3):24-6.

[18] Lu XS, Li XY, Wang ZM, et al. Surgical treatment of recurrent laryngeal nerve injury caused by thyroid operations.
Zhonghua Wai Ke Za Zhi. 2005; 43(5):

301-3.

[19] Bielamowicz S. Perspectives on medialization laryngoplasty. Otolaryngol Clin N Am 2004;37(1):139-60.

[20] Zheng H, Zhou S, Li Z, et al. Laryngeal reinnervation for unilateral traumatic recurrent laryngeal nerve injuries. Zhonghua
Er Bi Yan Hou Ke Za

Zhi. 2002;37(4):291-5.

[21] Paniello RC. Laryngeal reinnervation. Otolaryngol Clin N Am. 2004;37(1):161-81.

93
www.ijbamr.com P ISSN:2250-284X , E ISSN : 2250-2858



Indian Journal of Basic and Applied Medical Research; December 2019: Vol.-9, Issue- 1, P. 87 — 94

[22] Jatzko GR, Lisborg PH, Muller MG, et al. Recurrent nerve palsy after thyroid operations—principal nerve identification and
a literature review. Surgery 1994,;115:139-144.

[23] Wagner HE, Seiler C. Recurrent laryngeal nerve palsy after thyroid gland surgery. Br J Surg 1994,;81:226-228.

[24] Hermann M, Alk G, Roka R, et al. Laryngeal recurrent nerve injury in surgery for benign thyroid disease: effect of the nerve
dissection and impact of individual surgeon in more than 27,000 nerves at risk. Ann Surg 2002,235:261-268.

[25] Randolph GW. Surgical anatomy of the recurrent laryngeal nerve. In: Randolph GW, ed. Surgery of the thyroid and
parathyroid glands. Philadelphia, PA: Saunders; 2003:300-342.

[26] Chiang FY,Wang LF,Huang YF, et al. Recurrent laryngeal nerve palsy after thyroidectomy with routine identification of the
recurrent laryngeal nerve. Surgery 2005,137:342-347.

[27] ChanW, Lang BH, Lo C.The role of intraoperative neuromonitoring of the recurrent laryngeal nerve during thyroidectomy: a
comparative study on 1000 nerves at risk. Surgery 2006,140: 866—873.

[28] Aytac B, Karamercan A. Recurrent laryngeal nerve injury and preservation in thyroidectomy. Saudi Med J 2005,26:1746—
1749.

[29] Myssiorek D. Recurrent laryngeal nerve paralysis: anatomy and etiology. Otolaryngol Clin North Am 2004;37:25-44.

[30] K Snyder, T C Lairmore, J C Hendricks, et al. Elucidating Mechanisms of Recurrent Laryngeal Nerve Injury during
Thyroidectomy and parathyroidectomy. J Am Coll Surg 2008; 206:123-130.

[31] S Misono, A L Merati. Evidence-Based Practice. Evaluation and Management of unilateral vocal fold paralysis. Otolaryngol
Clin N Am 45 (2012) 1083-1108.

[32] D’Alatri L, Galla S, Rigante M, et al. Role of early voice therapy in patients affected by unilateral vocal fold paralysis. J
Laryngol Otol 2008, 122(9):936-41.

[33] Heuer RJ, Thayer Sataloff R, Emerich K, et al. Unilateral recurrent laryngeal nerve paralysis: the importance of
—preoperativel voice therapy. J Voice 1997; 11(1):88-94.

[34] Mattioli F, Bergamini G, Alicandri-Ciufelli M, et al. The role of early voice therapy in the incidence of motility recovery in
unilateral vocal fold paralysis. Logoped Phoniatr Vocol 2011; 36(1):40-7

[35] Wang W, Chen D, Chen S, et al. Laryngeal reinnervation using ansa cervicalis for thyroid surgery-related unilateral vocal
fold paralysis: a long-term outcome analysis of 237 cases. PLoS One 2011; 6(4):¢19128.

[36] Woodson GE. Configuration of the glottis in laryngeal paralysis. I: Clinical study. Laryngoscope 1993; 103(11 Pt 1):1227—
34.

94
www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



