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ABSTRACT
Objective: To elucidate the necessity of Lugol’s iodine in 
preoperative preparation of patients undergoing thyroidectomy.

Materials and Methods: Hundred and five euthyroid patients 
who underwent surgery without preoperative preparation of 
patients with Lugol’s iodine were enrolled in this retrospective 
study conducted during the period May 2009 to August 2013 
in Teaching Hospital. Indication of surgery was ranging from 
suspected malignancy to cosmetic reasons and compressive 
features like dysphagia , dyspnoea and hoarseness of voice.

Results: All patients were operated by the same surgeon where 
in hemi, total and subtotal thyroidectomies were performed 
without any usage of Lugol’s iodine preoperatively. During the 
postoperative period the following events occurred, five patients 
(4.7%) had incurred recurrent laryngeal nerve palsy (RLNP) 

which was confirmed with postoperative indirect laryngoscopic 
examination and two patients (1.9%) with hypocalcemia (serum 
calcium less than 8mg/dl) which was managed conservatively 
and effectively. Among these five patients, three patients had 
(Right RLNP) and two patients had (Left RLNP) palsies. Of 
these four RLNP (3.8%) were temporary which improved with 
conservative management within 3weeks-6months duration 
and one (0.9%)  was a permanent Rt RLNP with no improvement 
even after six months.

Conclusion: Hence, we conclude that it is not of much 
importance to use Lugol’s iodine preoperatively in patients 
undergoing thyroidectomy. There does not appear any 
convincing evidence of advantages of preoperative preparation 
of patients with lugol’s iodine in euthyroid state undergoing 
surgery. 
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INTRODUCTION
Disease of the thyroid gland is common. For example, in endemic 
areas, the incidence of goitre is 15-30% of the adult population 
[1]. Despite improvements in operative techniques and antisepsis, 
thyroid  surgery on hyperthyroid patients still had a high mortality 
rate, ranging from 8% in the hands of experienced surgeons such 
as the Mayo brothers to 20% at less proficient centers [2].	

It wasn’t until Plummer’s idea in 1923 [3] to use inorganic iodine 
preoperatively that the mortality rate was substantially reduced (to 
less than 1%) in the hands of the most experienced surgeons [2,4]. 
It causes lowering of basal metabolic rate and heart rate and an 
increase in body weight [5]. The thyroid glands of patients treated 
with iodine increased in size, were more distended with colloid and 
demonstrated decreased vascularity [6].

The next major breakthrough in the preoperative preparation of 
thyrotoxic patients did not come until the 1940s with Astwood 
and McKenzie’s description of the use of thiouracil [7]. Propranolol, 
the first adrenergic blocking agent, was introduced in 1964 [8]. 
This retrospective study is set out to elucidate the necessity of 
preoperative preparation of patients undergoing thyroidectomy with 
Lugol’s iodine.

MATERIALS AND METHODS
Hundred and five euthyroid patients who underwent surgery without 
preoperative preparation of patients with Lugol’s iodine were enrolled 
in this study. Indication of surgery was ranging from suspected 
malignancy to cosmetic reasons and compressive features like 
dysphagia, dyspnoea and hoarseness of voice. Exclusion criteria 
were as follows: anticoagulant usage, a previous thyroid operation, 
and refusal to participate in this study. In all patients, indirect 
laryngoscopic examination was used to evaluate vocal cord 
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mobility both before and after surgery. Hypocalcemia was defined 
as a serum calcium level less than 8 mg/dl after the operation. In 
cases of dysphonia with vocal cord injury, indirect laryngoscopy 
was also performed one and six months later. Persistent nerve 
palsy was defined as persistent dysfunction and clinical dysphonia 
that lasted for six months postoperatively. The study was reviewed 
and approved by our institutional ethical committee, and informed 
consent was obtained for all patients.

RESULTS
All patients were operated by the same surgeon where in hemi, total 
and subtotal thyroidectomies were performed without any usage of 
Lugol’s iodine preoperatively. Postoperative period was uneventful 
for all patients except for two patients(1.9%) with hypocalcemia 
(serum ca++ less than 8mg/dl) which was managed conservatively 
and effectively and five patients(4.7%) had incurred RLN palsy 
which was confirmed with postop IDL examination. Among these 
five patients, three patients  had (Right RLNP) and two patients had 
(Left RLNP) palsies and of these four RLNP (3.8%) were temporary 
which improved with conservative management within 3 weeks 6 
months duration and one(0.9%) was a permanent Right RLN palsy 
with no improvement even after six months [Table/Fig -1]. 

DISCUSSION
Hyperthyroidism is associated with hemodynamic changes, including 
high output state, increased heart rate and cardiac contractility, 
and decreased peripheral resistance that are related to both 
direct cardiostimulatory effects of thyroid hormone and increased 
peripheral oxygen consumption [9,10]. Preoperative preparation of 
the patient is crucial to avoid intraoperative or postoperative thyroid 
storms and to decrease the vascularity of the gland [9-12].
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Hypothyroidism results in depression of myocardial function, 
decreased spontaneous ventilation, abnormal baroreceptor function, 
reduced plasma volume, anaemia, hypoglycaemia, hyponatremia 
and impaired hepatic drug metabolism [13,14]. 

Lugol’s iodine reduces the thyroid hormone synthesis and release 
and also thyroid cellularity and vascularity and hence used in 
preoperative preparation of patients for thyroidectomy [15,16]. 
The common complications encountered during thyroidectomy 
are bleeding, airway compromise due to bleeding, temporary and 
permanent recurrent laryngeal nerve palsy, hypocalcemia, wound 
infection, scarring and thyrotoxic crisis due to sudden release of 
hormones.

With the advent of iodine in the preoperative treatment of 
thyrotoxicosis beginning in the early part of the 20th century, some 
surgeons noted that the iodine treated gland was less vascular and 
friable than the untreated gland [17]. Attempts have been made to 
provide more objective evidence of iodine’s effect on vascularity. 
Using swab weighing and colorimetric analysis, Coyle and Mitchell 
[18] studied 44 patients treated either with Lugol’s solution or 
placebo and found no  differences in the two groups. Marigold et 
al., [15] showed that there was reduced blood flow as measured 
by thyroid uptake of thallium 201 in Graves’ disease patients 
treated with Lugol’s for 10d, though it was not clear if this was an 
independent effect of iodine on the gland or related to decreased 
cardiac output because of improvement in thyrotoxicosis. 

Chang et al., [16] used duplex US of the superior thyroid artery of 
Graves’ disease patients before and after 10d of Lugol’s solution 
or placebo. All patients had also been on ATD at the time of the 
study. He showed a statistically significant decrease in blood flow 
in the iodine treated group, although clinical benefit at surgery was 
not evaluated. In his retrospective review of 42 Graves’ disease 
patients (20 treated with propranolol alone and 22 with propranolol 
plus iodine) Marmon and Au [19] found no benefit from iodine at the 
time of surgery.

Ebril et al., [20]  hypothesized that Lugol solution might act through 
two mechanisms. It probably decreases both angiogenic stimuli 
(reduced CD-34 expression)  and blood flow in GD. The reduction of 
intraoperative bleeding allows better visualization and preservation 
of the surrounding nerves, vasculature, and parathyroid glands.

The incidence of temporary unilateral vocal cord paralysis 
resulting from damage to the  recurrent laryngeal nerve is 3-4% 
[21]. Permanent unilateral vocal cord paralysis occurs in less than 
1% of patients [22] and bilateral vocal cord paralysis is extremely 
rare. In our study, all the thyroidectomies were performed when 
patients were in euthyroid state without the use of Lugol’s iodine 
preoperatively [Table/Fig-2].

CONCLUSION
Hence, we conclude that it is not of much importance to use 
Lugol’s iodine preoperatively in euthyroid  patients undergoing 
thyroidectomy. There does not appear any convincing evidence 
of advantages of preoperative preparation of patients with lugol’s 
iodine in euthyroid state undergoing surgery. 

REFERENCES
  [1] 	 Mostbeck A, Galvan G, Bauer P, et al. The incidence of hyperthyroidism in Austria from 

1987 to 1995 before and after an increase in salt iodisation in 1990. Eur J Nucl Med. 
1998:25: 367-74. 

  [2]	 Mayo CH, Mayo CW. Pre-iodine and post-iodine days: a review of 37,228 cases of 
goiter at the Mayo Clinic. Western J Surg. 1935;9:477–820.

  [3]	 Plummer HS. Results of administering iodine to patients having exophthalmic goiter.
JAMA. 1923;80:155–56.

  [4] 	 Lahey FH. The decisions for surgery and the management of the patient with 
hypertension. Surg Clin N Am. 1933;13:731–34.

  [5]	 Fraser R. Iodine in exophthalmic goitre. Br Med J. 1925; 1:1-4.
  [6]	 Rienhoff WFJr. The histological changes brought about in cases ofexophthalmic goitre 

by the administration of iodine. Bulletin of the Johns Hopkins Hospital. 1925;37:285-
306.

  [7] 	 Astwood EB. Treatment of hyperthyroidism with thiourea and thiouracil. JAMA. 
1943;122:78–81.

  [8]	 Black JW, Crowther AF, Shanks RG, et al. New adrenergic beta-receptor antagonist.
Lancet. 1964;I(1342):1080–82.

  [9] 	 Cooper DS. Hyperthyroidism. Lancet. 2003;362:459–68.
[10]	 Abraham P, Avenell A, Park CM, Watson WA, Bevan JS. A systematic review of drug 

therapy for Graves’ hyperthyroidism. Eur J Endocrinol. 2005;153:489–98.
[11]	 Weetman AP1995 Graves’ disease. N Engl J Med. 2000;343(17):1236–48.
[12]	 Pearce EN 2006 Diagnosis and management of thyrotoxicosis. BMJ. 2006;332:1369–73.
[13]	 Murkin JM. Anaesthesia and hypothyroidism: A review of thyroxine physiology, 

pharmacology and anaesthetic implications. Anaesth Analges. 1982; 61(4): 371-83.
[14] 	 Singh V, Catlett JP. Hematologic manifestations of thyroid disease. Endocrinologist. 

1998; 8: 87-91.
[15]	 Marigold JH, Morgan AK, Earle DJ, Young AE, Croft DN. Lugol’s iodine: its effect on 

thyroid blood flow in patients with thyrotoxicosis. Br J Surg. 1985;72:45–47.
[16]	 Chang DC, Wheeler MH, Woodcock JP et al. The effect of preoperative Lugol’s iodine on 

thyroid  blood flow in patients with graves’ hyperthyroidism. Surgery. 1987;102:1055–
61.

[17]	 Lee TC, Coffey RJ, Currier BM, Ma XP, Canary JJ. Propranolol and thyroidectomy in the 
treatment of thyrotoxicosis. Ann Surg. 1982;195:766–73.

[18]	 Coyle PJ, Mitchell JE. Thyroidectomy: is Lugol’s iodine necessary? Ann R Coll Surg 
Engl. 1982;64:334–35.

[19] 	 Marmon L, Au FC. The preoperative use of iodine solution in thyrotoxic patients 
prepared with propranolol. Is it necessary? Am Surg. 1989;55:629–31.

[20] 	 Ebril Y, Ozluk Y, et al. Effect of Lugol Solution on Thyroid Gland Blood Flow and 
Microvessel Density in the patients with Grave’s Disease. J Clin Endo Metab. 
2007;92(6):2182-89.

[21] 	 Gardiner KR, Russell CFJ. Thyroidectomy for largemultinodular goitre. J Roy Coll Surg 
Edin. 1995;40:367-70.

[22]	 Lactose L, Gineste D, Karayan J, et al. Airway complications in thyroid surgery. Ann 
Otol Rhinol Laryngol. 1993;102:441-46.

[23]	 Lodovico Rosato, Nicola Avenia, Paolo Bernante, M Aurizio De Palma, Giuseppe Gulino, 
Pier Giorgio Nasi, et al. Complications of Thyroid surgery: Analysis of a multicentric 
study on 14,934 patients operated on in Italy over 5 yrs. World Journal of Surgery. 
2004;2893:271-76. 

[24] 	 Shaha A, Jaffe BM. Complications of thyroid surgery performed by residents. Surgery. 
1988;104(6):1109-14. 

[25]	 JG Fillo, LP Kowalski. Surgical Complications after thyroid surgery performed in a 
cancer hospital. Otolaryngology- Head and Neck Surgery. 2005; 132(3): 490-94. 

[26]	 Wen TS, Electron Kebebew, Quan-yang Duh, Orlo HC. Predictors of Airway Complications 
After Thyroidectomy for Substernal Goiter. Arch Surg.2004; 139(6): 656-60. 

[27]	 G SBK, Shantharam L. A study of complications of thyroidectomy. IJCRR. [cited 
October 30, 2013]. 2013; 5(17):95-101.

Authors year No. of 
subjects

Transient 
hypoca-
lcemia

Temporary 
RLN palsy

Permanent 
RLN palsy

Lodovico
Rosato et al., [23]

2004 14,934 8.3% 2% 1%

Shaha A et al., [24] 1998 200 0.6% 0.5% 0%

JG Filho et al., [25] 1990-2000 1020 13.1% 1.4% 0.4%

Wen TS et al., [26] 1993-2002 60 12% 2.0% 0%

Sudarshanbabu 
K.G et al., [27]

2013 50 12% 4% 2.0%

Our study 2009-2013 105 1.9% 3.8% 0.9%

Sl No Complication No.(n=105) Percentage % 

1 Hypoparathyroidism transient 2 1.9%

2 Temporary RLNP 4 3.8%

3 Permanent RLNP 1 0.9%

[Table/Fig-2]: The complications incurred in our study were compared as follows

[Table/Fig-1]: Complications of thyroidectomy – present study
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