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Abstract

Background: Recurrent laryngeal nerve damage is a well-recognized morbidity after
thyroidectomy and has been involved in most claims concerning complications of thyroid surgery.
Thyroidectomy is one of the most commonly performed procedure for thyroid disorders. The
mortality and mobidity of thyroidectomy was very high. Sterile surgical arenas, advent of
anaesthesia, and improved surgical techniques have reduced it considerably. Patients must be
appropriately counseled in the preoperative period regarding the potential complications. They must
be well aware of the surgical risks they are to undertake. A thorough understanding of anatomy and
with experience, the surgeon can minimise the risk associated with the procedure.

Aim: To evaluate the challenges and complications of thyroidectomy with special reference to
recurrent laryngeal nerve injury.

Method And Materials: This is a hospital based prospective study, from Jan 2021 to Feb 2023.
100 cases who underwent thyroidectomy for any indications, in the department of surgery at
S.R.V.S, Medical College, Shivpuri, MP, a detailed clinical evaluation was done. Intra operative
documentation of surgical details was done. Post operatively the patients were monitored for any
complications. Follow up serum TSH was monitored in second post op week, and then every month
till six months

Results And Observations: The overall incidence of complications is 35.76%. Commonest
complication is transient hypoparathyroidism(21.87%), followed by transient RLN injury (3.4%),
permanent hyoparathyroidism (3.2%), flap edema (2.3%), EBSLN injury (2.06%), hematoma
(1.45%), hypothyroidism (0.97%) and wound infection (0.73%).

Conclusion: Unrecognized recurrent laryngeal nerve palsy occurred after thyroidectomy. Thyroid
surgery for malignant neoplasms and recurrent substernal goiter was associated with an increased
risk of permanent recurrent nerve damage. Meticulous dissection, absolute hemostasis, and a
thorough knowledge of neck anatomy are the key in reducing the post thyroidectomy complications.
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Identification and preservation of the laryngeal nerves and parathyroids are mandatory. Incidences
of other complications are on the decline.

Keywords: Recurrent Laryngeal Nerve Injury(RLN), Hypothyroidism, Hypoparathyroidism, Flap
edema, Thyroid surgery, Complications, Thyroidectomy.

INTRODUCTION

Recurrent laryngeal nerve damage is a well-recognized morbidity after thyroidectomy and has been
involved in most claims concerning complications of thyroid surgery. The reported incidence of
permanent nerve palsy varies widely from 0% to 5.8% of patients after thyroid operations.[1-10].
However, the incidence of permanent recurrent nerve paralysis could be as high as 13% and 30% of
patients during thyroid cancer operations and secondary thyroidectomy, respectively.
Thyroidectomy is one of the most commonly performed procedures for both benign and malignant
diseases of the thyroid.[11] The first credible account of thyroid surgery was given in 1170 by
Roger Frugardi Salerno in the Bamberg manuscripts[12] . The mortality of thyroid surgery in early
1800s was approximately 50%.[13] Sterile surgical arenas, advent of anaesthesia, and improved
surgical techniques have reduced the mortality by a large scale. Theodor Kocher, Theodor Billroth,
William Halsted are a few pioneers associated with the renaissance of thyroid surgery.[14] The
possible early complications of thyroidectomy are haemorrhage, recurrent laryngeal nerve (RLN)
and external branch of superior laryngeal nerve (EBSLN) injuries, hypoparathyroidism (HPT),
wound infection, seroma and thyroid crisis whereas the late one is thyroid insufficiency.[15] While
the complications of thyroid surgery has certainly decreased, surgeons must nevertheless maintain a
healthy respect for possibility of such a complication. Patients must be appropriately counselled in
the preoperative period regarding the potential complications. They must be well aware of the
surgical risks they are to undertake. By developing a thorough understanding of anatomy and the
methods to prevent each complication, the surgeon can minimise the risk associated with the
procedure.[16] Experience of the surgeon is a significant factor in minimising or dealing with the
complications. As stated by William Halsted the extirpation of the thyroid gland... typifies,
“perhaps better than any operation, the supreme triumph of the surgeons art”. [17]. Although
surgical treatment of a well-differentiated thyroid carcinoma is to preserve cord function by
dissection of the recurrent nerve from the adjacent tumor unless in the presence of preoperative cord
dysfunction or any definite evidence of nerve encasement by the tumor intraoperatively.

METHODOLOGY

This is a hospital based prospective study, from Jan 2021 to Feb 2023. 100 cases who underwent
thyroidectomy for any indications, in the department of surgery, S.R.V.S, Medical College,
Shivpuri, MP, a detailed clinical evaluation was done. Intra operative documentation of surgical
details was done. A detailed history was taken and a physical examination was done for all patients
apart from the routine investigations like thyroid function tests (TFT), indirect laryngoscopy (IL),
serum calcium. Intra operative documentation of duration of surgery, bleeding, identification and
safeguarding of recurrent laryngeal nerve (RLN) by the inferior approach was done. External
branch of superior laryngeal nerves (EBSLN) and parathyroids (PT) were identified and preserved.
Post operatively the patients were monitored for any complications like oozing, neck swelling,
stridor, hoarseness of voice, features of hypoparathyroidism and wound infection. Apart from
routine postoperative investigations, serum calcium was checked routinely 24 hour after surgery
and corrected for serum albumin levels. A fall in corrected serum calcium concentration below 8
mg/dL, and / or the need for calcium supplementation was defined as temporary hypoparath
yroidism. The need for oral vitamin D and / or calcium supplements six months following surgery
to maintain a normal serum calcium concentration was branded as permanent hypoparathyroidism.
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Postoperative IL was done for patients with hoarseness of voice on the 5th postoperative day. A
temporary palsy was one which recovered within six months. Permanent RLN injury was defined as
vocal cord palsy, diagnosed by either indirect laryngoscopy or videolaryngostroboscopy, which
lasted for more than six months post operatively. Follow up serum TSH was monitored in second
post op week, and then every month till six months.

RESULTS
100 cases were analysed during the study period out of which 21 developed complications. There

was no intra or post operative mortality in this study. 15 patients had a single complication, 4
developed two and 2 developed three complications. Total number of complications in this study

was 36.

Table 1: Total complications.

Complications Number of cases %
RLN injury transient 3 3.4
RLN injury permanent 1 1

RLN unidentified 1 1

EBSLN injury 2 2.1
Flap edema 2 2.3
Wound hematoma 1 1.5
Transient hypoparathyroidism 22 22
Permanent hypoparathyroidism 3 3.2
Wound infection 1 0.6
Hypothyroidism 1 1

Round off Total 36 36

Table 2: Sex distribution.

Sex No of cases
Male 35

Female 65

Total 100

Table 3: Complications in both the sex.

Complications Number of Male patients | % Number of Female patients %
RLN injury 4 3.8 3 3.2
EBSLN injury 3 3.1 2 1.5
Flap edema 3 3.1 2 1.9
Wound hematoma 2 1.7 1 1.3
Transient hypoparathyroidism 16 15.9 2 19
Permanent hypoparathyroidism 6 5.9 25 25.1
Wound infection 1 1 1 0.56
Hypothyroidism 1 1.7 1 0.56
Round off Total 36 36.20 | 36 35.9

Complications based on surgical procedures. 36 subtotal thyroidectomy (STT), were performed of
which 1 patient developed complications. 1 patient had unilateral RLN palsy at very primary stage.

Table 4. Complications after Subtotal thyroidectomy.

Complications Number of Male patients %
RLN injury 00 0.66
EBSLN injury 00 0.34
Flap edema 1 2
Wound hematoma 1 1.66
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Transient hypoparathyroidism 1 3.33
Permanent hypoparathyroidism 00 0.66
Wound infection 00 0.34
Hypothyroidism 1 14

Round off Total 4 10.4

Near total thyroidectomy:
22 near total thyroidectomy was performed out of which 4 developed complications. One person
showed very less symptoms of left recurrent laryngeal nerve injury which was transient.

Table 5: Complications after near total thyroidectomy.

Complications Numbers %
RLN injury 00 1.64
EBSLN injury 00 00
Flap edema 00 1.09
Wound hematoma 1 3.86
Transient hypoparathyroidism 1 3.88
Permanent hypoparathyroidism 1 2.75
Wound infection 1 0.55
Hypothyroidism 1 3.88
Round off Total 5 17.65

Total thyroidectomy:

Total thyroidectomy. 35 total thyroidectomy were performed out of which 3 patients developed
complications. One patient developed RLN injury, 5 patients underwent modified radical neck
dissection of which 1 developed flap edema and necrosis. 1 patient had hypoparathyroidism

Table 6: Complications after total thyroidectomy.

Complications Numbers %
RLN injury 1 241
EBSLN injury 0 0.69
Flap edema 1 3.46
Wound hematoma 1 2.05
Transient hypoparathyroidism 3 9
Permanent hypoparathyroidism 1 3.8
Wound infection 0 0.34
Hypothyroidism 2 5.18
Round off Total 9 29.37

DISCUSSION

The three main complications after a thyroidectomy are hypoparathyroidism, RLN injury and
bleeding. [18] The overall incidence of complications is 35.76%. Commonest complication is
transient hypoparathyroidism (21.87%), followed by transient RLN injury (3.4%), permanent
hypoparathyroidism (3.2%), flap edema (2.3%), EBSLN injury (2.06%), and hematoma (1.45%),
hypothyroidism (0.97%) and wound infection (0.73%). Complication rates were more commonly
seen in males compared to females in our studty, contrary to the usual. All the hemithyroidectomy
procedures didn’t have any complications. Today every surgeon gives importance to identification
and preservation of RLN. We used the inferior approach for the same. Usage of cold scalpel is
preferred during its dissection to avoid thermal injury to the nerve. In our series 3.4% patient had
transient RLN injury whereas the permanent vocal cord palsy occurred only in 0.4%. We could not
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identify the RLN in 1% of cases. The anaesthetist assessed the vocal cord mobility in the immediate
post operative period after extubation. In suspected cases of vocal cord mobility, intravenous
steroids we started immediately to reduce the glottic edema. [19] Tracheostomies were needed in
two cases of thyroid malignancy in our study due to permanent vocal cord palsy. The only way to
avoid RLN injury is its deliberate identification in the neck. There are various landmarks like ITA,
TZ, inferior or superior approaches for it. Usage of thermal devices for nerve dissection increases
the chance for injuring it. The treatment of unilateral vocal cord palsy should not be undertaken
until a waiting period of six months, because a transient palsy improves by that time. In a case of
definite transection, treatment should be soon imparted. Medialization and reinnervation are the two
available options for it. Medialization is commonly performed by with gel form injection or silastic
or type 1 thyroplasty. This can be done early if patient is aspirating. Reinnervation procedures have
been described using ansa cervicalis, preganglionic sympathetic fibres. Medialisation should be
considered for older patients whereas reinnervation procedures should be attempted in younger
patients. [20,21] In case of bilateral vocal cord palsy, initial treatment is securing adequate airway.
Endotracheal intubation may be the first option. When the integrity of both RLN are sure, trial
extubation can be attempted. Intravenous steroids may be beneficial in this situation. If RLN
function cannot recover after a second extubation, tracheostomy is warranted. Cordotomy and
arytenoidectomy are procedures which will widen the airway and may permit tracheostomy
decanulation. The patient has to be counselled regarding worsening of voice postoperatively.
Neuromuscular pedicle transfer has been reported to improve the airway in cases of bilateral vocal
cord palsy. The overall incidence of transient and permanent hypoparathyroidism was 7.3% and
1.5%, respectively in a study by Thomusch O et al[22] . Gongalves Filho J. demonstrated that there
was transient hypocalcemia in 27.5%, permanent hypocalcemia in 5.1%.[23] The identification and
preservation of all parathyroids were attempted especially the constant superior ones. Meticulous
dissection and absolute haemostasis are the keys in this crucial step. Special care is taken to
preserve the branches to the parathyroids and ligate only the capsular branches of the inferior
thyroid artery (ITA)[24]. Complications were present in 21%, corresponding to 29
hypoparathyroidisms, 26 recurrent laryngeal nerve injuries, 4 superior laryngeal nerve injuries, 3
cervical hematomas, and 1 wound infection. Ozbas S et al in his study showed that after subtotal
thyroidectomy 8.2% developed transient hypocalcaemia and 2.4% and 0.6% patients developed
transient and permanent RLN palsy respectively. In NTT group 12.2% developed transient
hypocalcaemia and 0.6% had transient voice disturbances. None of the patients experienced
permanent complications. In total thyroidectomy group, 30% had transient hypocalcaemia whereas
only 0.4% suffered permanent hypoparathyroidism [25] . According to Lee YS et al the most
common surgical complication was symptomatic hypoparathyroidism, of which 28.4% of cases
were transient and 0.3% permanent[26]. Efremidou EI et al had permanent hypocalcemia in 0.3%
and temporary hypocalcemia occurred in 7.3% of patients[27] . In our study the incidence of
transient and permanent hypoparathyroidism was 21.87% and 3.25 respectively. Identification and
preservation of external branch of superior laryngeal nerve (EBSLN) is a standard step during
thyroidectomy[28] . The nerve is always at risk, and morbidity associated with it is very high.
Inspite of all these, EBSLN is not routinely identified and preserved during thyroidectomy. It is the
only motor innervation of the CTM that serves as the tensor of the vocal cord[29] . Unilateral
EBSLN injury may result in mild voice huskiness, it is the bilateral injury which is more
devastating. Temporary or permanent paralysis of CTM results in deterioration of quality of one’s
voice and or weakness, huskiness, decreased pitch, voice fatigue, inability to produce certain
sounds[30] . The type 2b EBSLN as described by Cernea et al is more injury prone, whereas type 1
is the least[31] . In our series the rate of EBSLN injury is 2.1%. Lufti Soylu et al, in their series has
shown that Eighteen (37.5%) patients complained of subjective voice changes in the early
postoperative period and 7 (14.6%) of these were still uncomfortable after 3 months[32] . The
incidence of flap edema in our series was 2.3%. The explanation for a low incidence may be due to
the fact that we use only the cut mode or cold scalpel. Celik AS et al and Uludag M et al has shown
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that surgeries done by residents resulted in high incidence of flap edema and there is no significant
difference in raising the skin flap with electrocautery and knife[33,34]. The rates of wound infection
and hypothyroidism was to a tune of 0.73% and 0.975 respectively in our study. Rosato L et al and
Menegaux F et al has demonstrated that wound infection rate was only less than 0.5%.[35,36]

CONCLUSIONS:

Unrecognized recurrent laryngeal nerve palsy occurred after thyroidectomy. Thyroid surgery for
malignant neoplasms and recurrent substernal goiter was associated with an increased risk of
permanent recurrent nerve damage. Postoperative vocal cord dysfunction recovered in most patients
without documented nerve damage. Meticulous dissection, absolute hemostasis, and a thorough
knowledge of neck anatomy are the key in reducing the post thyroidectomy complications. During
each thyroidectomy, RLN, EBSLN, and Parathyroids should be routinely preserved. For the
identification and preservation of the RLN, inferior approach, tubercle of Zuckercandl, superior and
lateral approaches, palpatory method may be used. The nerve not identified is most likely to be
damaged leading to high morbidity and rarely mortality. Transient or permanent hypo
parathyroidism is due to inadvertent gland removal or injury to its vascular pedicle. Dissection close
to the thyroid capsule and ligation of capsular branches of thyroid avoiding the main trunk of
inferior thyroid artery holds the key. Incidence of EBSLN injury, flap edema, wound infection and
hypo parathyroidism are on the lower side

SOURCE OF FUNDING: NONE
CONFLICT OF INTEREST: NONE
REFERENCES:

1. Martensson HTerins J Recurrent laryngeal nerve palsy in thyroid gland surgery related to
operations and nerves at risk. Arch Surg. 1985;120475- 477.

2. Wagner HE Seiler C Recurrent laryngeal nerve palsy after thyroid gland surgery. Br J
Surg. 1994;81226- 228.

3. Jatzko GRL is borg PH Miiller MGWette VM Recurrent nerve palsy after thyroid operations:
principal nerve identification and a literature review. Surgery. 1994;115139- 144,

4. Flynn MBLyons KJ Tarter JW Ragsdale TL Local complications after surgical resection for
thyroid carcinoma. Am J Surg. 1994;168404- 407.

5. De Roy van Zuidewijn DB Songun IKievit Jvan de Velde CJ Complications of thyroid
surgery. Ann Surg Oncol. 1995;256- 60.

6. Bergamaschi RB ecouarn GR onceray JArnaud J-P Morbidity of thyroid surgery. Am J
Surg. 1998;17671- 75.

7. van Heerden JAGroh MAGrant CS Early postoperative morbidity after surgical treatment of
thyroid carcinoma. Surgery. 1986;101224- 227.

8. Scanlon EFKellogg JEWinchester DPLarson RH The morbidity of total thyroidectomy. Arch
Surg. 1981;116568- 571.

1365



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 07, 2023

Jacobs JKAland JW JrBallinger WF Total thyroidectomy. Ann Surg. 1983;197542- 548.

Harness JKFung LThompson NWBurney REMc Leod MK Total thyroidectomy: complications
and technique. World J Surg. 1986;10781- 786.

Hegner CF. A history of thyroid surgery. Annals of surgery. 1932 Apr; 95(4):48.
A E Giddings. The history of thyroidectomy. J R Soc Med. 1998; 91(Suppl 33): 3-6.

Sakorafas G.H. Historical Evolution of Thyroid Surgery: From the Ancient Times to the Dawn
of the 21st Century World J Surg. (2010) 34: 1793.

Hannan SA. The magnificent seven: a history of modern thyroid surgery. Int J Surg.
2006;4(3):187-91. Epub 2006 May 4.

Max MH, Scherm M, Bland KI. Early and late complications after thyroid operations. South
Med J/ 1983 Aug; 76(8):977- 80.

Huang CF et al. The preoperative evaluation prevent the postoperative complications of
thyroidectomy, Ann Med Surg (Lond). 2014 Dec 18;4(1):5-10. doi: 10.1016

William Halsted, The Operative Story of Goitre: The Author's Operation Volume 19, Part 2 of
Johns Hopkins Hospital Reports ifante JC, Payet C, Ménégaux F, Sebag F, Kraimps JL, Peix
JL, Pattou F, Colin C, Duclos A. CATHY Study Group. Can we consider immediate
complications after thyroidectomy as a quality metric of operation?. Surgery. 2016 Nov 17.

Wittekamp BH, van Mook WN, Tjan DH, Zwaveling JH, Bergmans DC. Clinical review: post-
extubation laryngeal edema and extubation failure in critically ill adult patients. Critical Care.
2009 Dec 1; 13(6):1.

Yung KC, Likhterov I, Courey MS. Effect of temporary vocal fold injection medialization on
the rate of permanent medialization laryngoplasty in unilateral vocal fold paralysis patients.
The Laryngoscope. 2011 Oct 1;121(10):2191-4.

Paniello RC, Edgar JD, Kallogjeri D, Piccirillo JF. Medialization versus reinnervation for
unilateral vocal fold paralysis: a multicenter randomized clinical trial. The Laryngoscope. 2011
Oct 1; 121(10):2172-9.

Thomusch O, Machens A, Sekulla C, Ukkat J, Brauckhoff M, Dralle H. The impact of surgical
technique on postoperative hypoparathyroidism in bilateral thyroid surgery: a multivariate
analysis of 5846 consecutive patients. Surgery. 2003 Feb 28; 133(2):180-5.2.

Gongalves Filho J, Kowalski LP. Postoperative complications of thyroidectomy for
differentiated thyroid carcinoma. American journal of otolaryngology. 2004 Aug 31;
25(4):225- 30.

Karlan MS, Catz B, Dunkelman D, Uyeda RY, Gleischman S. A safe technique for

thyroidectomy with complete nerve dissection and parathyroid preservation. Head & neck
surgery. 1984 Jul 1;6(6):1014-9.

1366



24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 07, 2023

Ozbas S, Kocak S, Aydintug S, Cakmak A, Demirkiran MA, Wishart GC. Comparison of the
complications of subtotal, near total and total thyroidectomy in the surgical management of
multinodular goitre. Endocrine journal. 2005;52(2):199- 205.

Lee YS, Nam KH, Chung WY, Chang HS, Park CS. Postoperative complications of thyroid
cancer in a single centre experience. Journal of Korean medical science. 2010 Apr 1;
25(4):541-5.

Efremidou El, Papageorgiou MS, Manolas KJ. The efficacy and safety of total thyroidectomy
in the management of benign thyroid disease: a review of 932 cases. Canadian Journal of
Surgery. 2009 Feb 1;52(1):309.

Cernea CR, Ferraz AR et al. Identification of the external branch of the superior laryngeal
nerve during thyroidectomy. Am J Surg. 1992 Dec; 164(6):634-9

Conor. P. Delaney, Netters Surgical Anatomy and Approaches, page 28.

R. Marchese-Ragona, D.A Restivo. Superior laryngeal nerve injury of a famous soprano,
Amelita Galli- Curci, Acta Otorhinolaryngologica Italica. 2013 Feb;33(1):67-71.

Cernea CR, Ferraz AR et al. Identification of the external branch of the superior laryngeal
nerve during thyroidectomy. Am J Surg. 1992 Dec; 164(6):634-9.

Soylu L, Ozbas S, Uslu HY, Kocak S. The evaluation of the causes of subjective voice
disturbances after thyroid surgery. The American Journal of Surgery. 2007 Sep 30;194(3):317-
22.

Celik AS, Erdem H, Guzey D, Celebi F, Celik A, Birol S, Kaplan R. The factors related with
postoperative complications in benign nodular thyroid surgery. Indian Journal of Surgery. 2011
Jan 1; 73(1):32-6.

Uludag M, Yetkin G, Ozel A, Ozguven MB, Yener S, Isgor A. Wound complications and
clinical results of electrocautery versus a scalpel to create a cutaneous flap in thyroidectomy: a
prospective randomized trial. Surgery today. 2011 Aug 1; 41(8): 1041-8.

Rosato L, Avenia N, Bernante P, De Palma M, Gulino G, Nasi PG, Pelizzo MR, Pezzullo L.
Complications of thyroid surgery: analysis of a multicentric study on 14,934 patients operated
on in Italy over 5 years. World journal of surgery. 2004 Mar 1;28(3):271-6.

Menegaux F, Turpin G, Dahman M, Leenhardt L, Chadarevian R, Aurengo A, du Pasquier

L,Chigot JP. Secondary thyroidectomy in patients with prior thyroid surgery for benign disease:
a study of 203 cases. Surgery. 1999 Sep 30;126(3):479-83.

1367



