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ABSTRACT 
Background: Benign thyroid disease can be classified into diffuse hyperplastic goitre, multinodular goitre and 

solitary nodule thyroid. Thyroid nodules can be detected in 4% to 8% of the adult population by palpation, but in 

40% to 50% of the population by ultrasound. Among these, endemic goitres, thyroiditis and toxic adenomas may 

present with altered thyroid function. Fine needle aspiration, preferably ultrasound guided with cytological 

examination will determine the exact pathogenesis. Ultrasound is the investigation of choice to identify nodularity, 

cystic changes and extent of disease. Surgical management includes total thyroidectomy or hemithyroidectomy 

and decided by correlating thyroid function, cytology and ultrasound. Surgery is indicated in symptomatic 

patients, large goitre and in retrosternal extension. Aim of the study is to identify the right surgical option after 

correlating Fine needle aspiration Cytology, Ultrasound and Thyroid Function Test.  

Methodology 

It is a study to describe the clinicopathological profile of patients with multinodular goitre undergoing 

thyroidectomy in a tertiary care hospital in Kerala. After getting approval from the human ethics committee, the 

study was conducted on 76 patients, which was the calculated sample size. Study population included patients 

with multinodular goitre admitted in surgical wards of MCH, Thiruvananthapuram and underwent thyroidectomy.  

For all statistical interpretations, p<0.05 was considered the threshold for statistical significance. Statistical 

analyses was performed by using a statistical software package SPSS, version 20.0 

Results 

In this study total of 76 patients were studied. FNAC showed patients in Bethesda category 2 in 59.2%, 3 in 28.9%, 

4 in 5.3%, 5 in 2.6%, and 1 in 3.9%. 56% of patients were on thyroxine supplementation, 14% on anti thyroid 

drugs and 30% were taking no thyroid medication. On Ultrasonography neck, single lobe of thyroid was involved 

in 56.6% of patients and both lobes involved in 43.4% of patients. Total thyroidectomy was done in 88.2% of 

patients and hemithyroidectomy in 11.8%. 

Conclusions 

Total thyroidectomy has evolved as the preferred surgery of choice for nodular goiters. Hemithyroidectomy is 

advised only in patients with preserved thyroid function and involvement of a single lobe in ultrasound. 

Asymptomatic patients with minimal enlargement and proved benign in FNAC, are advised follow up. 

Key words: Multinodular goiter, Total Thyroidectomy. 

 

INTRODUCTION 
The thyroid gland, a significant endocrine gland located in the neck, regulates the basal metabolic rate and 

promotes somatic and psychological development. The word thyroid comes from the Greek word for shield 

(thyros-shield, eidos-form). The most typical symptom of thyroid disease is goitre, which is an enlargement of 

the thyroid gland. On the basis of the etiology, the nontoxic goitre is further separated into sporadic and endemic 

goitre. A goitre that is considered to be endemic occurs when more than 10% of the population exhibits thyroid 

enlargement. India has a high prevalence of thyroid disorders, particularly multinodular goitre (MNG) caused by 

an iodine deficit. 

The normal thyroid gland is a fairly homogenous structure, but nodules often form within its substance. 

These nodules may be only the growth and fusion of localized colloid-filled follicles, or more or less discrete 
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adenomas, or cysts. Nodules larger than 1 cm may be detected clinically by palpation. Careful examination 

discloses their presence in at least 4% of the general population. Nodules less than 1 cm in diameter not clinically 

detectable unless located on the surface of the gland are much more frequent. 

Goitre is an enlargement of thyroid gland. A diffusely heterogeneous, enlarged thyroid gland is referred 

to as a Multinodular goitre. Diffuse enlargement may be evident initially; however the mass frequently becomes 

asymmetrically nodular. Majority of patients present with complaints of swelling in the anterior aspect of neck. 

The deficiency of iodine is typically the cause of this tumour. Thyroid function tests may be deranged in these 

patients and hence, thyroid function tests are evaluated as part of the workup and diagnosis. Ultrasonography and 

Fine Needle Aspiration Cytology (FNAC) are part of routine evaluation of thyroid swellings. Sometimes, thyroid 

enlargement is cosmetically unacceptable for the patient or sometimes produces obstructive symptoms. Some 

patients may have thyrotoxic symptoms. Hyperthyroidism may be adequately controlled by drugs, but surgical 

management is the preferred treatment. Radioisotopic scanning and ultrasound imaging show heterogeneous 

appearance of thyroid. According to reports, 5% to 10% of people with multinodular goitre develop cancer. Based 

on FNAC, surgical removal of thyroid gland is planned. Indication for thyroidectomy includes symptoms due to 

compression and cosmetic reasons. Drugs may be able to regulate hyperthyroidism effectively; however surgery 

is the preferred method of therapy. Total or partial thyroidectomies can be done. 

The basic concerns in majority of patients are loss of voice or potential for malignancy, either at the time of 

presentation or later, malignancy developing in long standing goitre. 

Earlier surgical options include subtotal thyroidectomy, hemithyroidectomy, isthmusectomy and total 

thyroidectomy. Recently with the advent of bipolar cautery and better understanding of thyroid and parathyroid 

anatomy, total thyroidectomy has become an acceptable surgical option with minimum morbidity. [1] 

Techniques like orange peel dissection, identification of Zuckerkandle tubercle, individual ligation of 

pedicles and specifically ligating thyroid branches only, have changed the surgical outcome with minimal injury 

to recurrent laryngeal nerve and parathyroids. Zuckerkandl tubercle is a prominent landmark during dissection of 

thyroid which helps in identifying recurrent laryngeal nerve. The nerve will normally be found as the thyroid lobe 

is mobilized laterally, lying under the most posterolateral portion of the gland under the tubercle of Zuckerkandl.[2] 

Recurrent laryngeal nerve, parathyroides and vascular pedicles supplying them are preserved when 

capsular or orange peel dissection is done meticulously with bipolar cautery. 

The Bethesda System for Reporting Thyroid Cytopathology (TBSRTC) established a standardized, category-

based reporting system for thyroid fine-needle aspiration (FNA) specimens. [3-6] Thyroid Imaging Reporting and 

Data System (TI-RADS) determines and categorizes the physical characteristics of benign thyroid nodules based 

on echogenicity, cystic changes, shape and margins. [7] 

 

MATERIALS AND METHODS  

The study was conducted as a hospital based descriptive one and the study population included patients with 

multinodular goitre admitted and who underwent total thyroidectomy in Department of General surgery, 

Government Medical College, Thiruvananthapuram, a tertiary care centre in Kerala.  

 

 
Where, Z [1-ALPHA/2] = 1.96 at 5% level of significance 

 

p = proportion of Hashimoto’s thyroiditis (histopathological) in reference study [12] =14 %, q = 100-p= 100-

14= 86 %, d = absolute precision =8% Substituting all values, n=75.25 

 

Sample size = 76 

 

Statistical Analysis 

Data is collected from patients with MNG who undergo thyroidectomy and case sheet records. Histopathological 

reports are collected from Pathology department database, after getting permission for the same. Data will be 

entered into Excel sheet. Categorical were expressed as frequency (percentage). Chi-square test was used to find 

association between categorical variables. For all statistical interpretations, p<0.05 was considered the threshold 

for statistical significance. Statistical analyses were performed by using a statistical software package SPSS, 

version 20.0. 

 

 

RESULTS 

In this study total of 76 patients were studied. Majority of patients belonged to age group of 3rd decade followed 

by 4th decade. 64% of the study sample was females and 12 % males (Table 1). In both males and females, 
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majority belonged to 3rd decade of age.  90.8% of patients had TSH within normal limits prior to surgery. 6.6% 

were hyperthyroid and 2.6% were hypothyroid. Swelling in front of neck was the primary presenting complaint 

in 75% of patients. FNAC showed patients in Bethesda category 2 in 59.2%, 3 in 28.9%, 4 in 5.3%, 5 in    2.6%, 

and 1 in 3.9% (Table 2) and features of nodular colloid goiter was seen in 68.4%, hashimoto’s 

thyroiditis/lymphocytic thyroiditis in 13.2%, papillary hyperplasia/ hyperplastic nodules/ nodular hyperplasia in 

10.5% and follicular neoplasm/secondary changes/papillary foci in 7.9% of patients (Table 3). 56% of patients 

were on thyroxine supplementation, 14% on antithyroid drugs and 30% were taking no thyroid medication. On 

Ultrasonography neck, single lobe of thyroid was involved in 56.6% of patients and both lobes involved in 43.4% 

of patients (Table 4). Total thyroidectomy was done in 88.2% of patients and hemithyroidectomy in 11.8% (Table 

5). 

 

Peak incidence for both males and females was found to be in 3rd decade. 

Age 
Male Female Total 

Count Percent Count Percent Count Percent 

10–20 years 0 0.0 2 3.1 2 2.6 

20-30 years 3 25.0 16 25.0 19 25.0 

30-40 years 6 50.0 22 34.4 28 36.8 

40-50 years 3 25.0 19 29.7 22 28.9 

50-60 years 0 0.0 4 6.3 4 5.3 

60-70 years 0 0.0 1 1.6 1 1.3 

Table 1: Distribution of age and gender 

 

Majority of the patients had FNAC, TBSRTC Category 2 followed by Category 3. 

Bethesda Count Percent 

1 3 3.9 

2 45 59.2 

3 22 28.9 

4 4 5.3 

5 2 2.6 

Table 2: Percentage distribution of the sample according to Bethesda 

 

Majority (68.4%) of the patients had FNAC showing nodular colloid goitre. 

FNAC Count Percent 

Nodular colloid goitre 52 68.4 

Hashimoto's thyroiditis/Lymphocyticthyroiditis 10 13.2 

Papillary hyperplasia, Hyperplastic nodules, Nodular 

hyperplasia 

 

8 

 

10.5 

Follicular neoplasm, secondary changes, adenoma, papillary 

foci 

 

6 

 

7.9 

Table 3: Percentage distribution of the sample according to FNAC 

 

Single lobe of thyroid gland was involved in 56.6% of patients both lobes were involved in 43.4% 

Ultrasound features Count Percent 

Single lobe involved 43 56.6 

Both lobes involved 33 43.4 

Table 4: Percentage distribution of the sample according to Ultrasound features 

 

Total thyroidectomy was done in majority of patients (88.2%) hemithyroidectomy was done in 11.8% 

Type of surgery Count Percent 

Total Thyroidectomy 67 88.2 

Hemithyroidectomy 9 11.8 

Table 5: Percentage distribution of the sample according to type of surgery 

 

DISCUSSION 

In a comprehensive population survey of 2,749 persons in northern England, Tunbridge et al   found obvious 

goiters in 5.9% with a female/male ratio of 13:1. Single and multiple thyroid nodules were found in 0.8% of men 

and 5.3% of women, with an increased frequency in women over 45 years of age.[8] In Framingham the prevalence 

of multinodular goiter as found in a population study of 5234 persons over 60 years was 1%.[9] By the time the 
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goiter is well developed, serum TSH levels and TSH production rates are usually normal or even 

suppressed.[10]Ultrasonography may detect nonpalpable nodules cysts, will estimate nodule and goiter size 

(volume),will monitor the changes following therapy and will guide the Fine Needle Aspiration Cytology(FNAC). 

After the introduction of ultrasonography it has become clear that nodules in the thyroid gland are very prevalent, 

ranging from 17% to 60% if older people are included in the study.[11] Multinodular goitre is more common among 

females in third and fourth decades. The most common presentation is swelling of the gland which may be 

associated with discomfort. This may be associated with clinical signs of palpitations, anxiety, and sweating and 

weight loss. Depending on the functioning balance MNG can present as hyperthyroid, hypothyroid but mostly in 

euthyroid state. The indication for surgery in patients with MNG includes cosmesis, hyperthyroidism and local 

compressive symptoms. Subtotal thyroidectomy  was  the preferred surgery by most clinicians, but a trend towards 

total thyroidectomy is noticeably replacing the old belief in subtotal thyroidectomy.[12] Earlier surgeons were 

concerned about injury to recurrent laryngeal nerve and parathyroids. Incidence of carcinoma in multinodular 

goiter was 10.5 % (3.6-17.4 with 95% confidence interval) which was similar to the previous studies referred to. 

[13-15] FNAC is not a fool proof investigation and Histopathological examination report may vary from FNAC 

report.[16-19] 

 Total thyroidectomy was done in   majority of patients and choice of this surgery seems to be based on 

the fact that with increasing surgical expertise and knowledge about anatomy and anatomical variations, surgical 

complications rates are low and chances of recurrence can also be reduced.[20]Better thyroxine supplementation 

drugs allow fairly adequate functional replacement of thyroid hormones, post total thyroidectomy. These findings 

were consistent with previous studies referred to. Unlike, previous studies,  which showed subtotal and near total 

thyroidectomies also being performed, such surgeries were not found in our study. 

 

CONCLUSIONS 

Majority of patients with MNG who underwent total thyroidectomy belonged to 3rdand 4th decade. Majority were 

on thyroxine supplementation, showing inadequate hormone production by the residual normal thyroid tissue. 

Involvement of both lobes were demonstrated by ultrasound in considerable number of patients even though 

single lobe was involved on clinical examination. FNAC showed majority with nodular colloid goitre and 

Bethesda Category 2. After correlating thyroid function test, FNAC and ultrasound, total thyroidectomy was done 

in majority of patients with bilobar involvement and a low functional thyroid gland to prevent future recurrence.  

 

DECLARATION 

No funding sources 

 

ETHICAL APPROVAL 

The study was approved by the Institutional Research Ethics Committee, Government Medical College, 

Thiruvananthapuram. 

 

CONFLICTS OF INTEREST 

The authors declare that there are no conflicts of interest regarding the publication of this paper. 

 

DATA AVAILABILITY STATEMENT 

Data will be made available on request 

 

CONSENT TO PARTICIPATE 

Written Informed Consent was obtained from all patients before initiating the study 

 

CONTRIBUTORS 

All authors contributed to the design and interpretation of the study and to further drafts 

Author contribution statement 

1. First author: Conceived and designed the experiments; Performed the experiments. 

2. Second Author: analyzed and interpreted the data; contributed materials, analysis tools and data 

3. Third Author: Performed the experiments; Analyzed and interpreted the data. 

4. Fourth and Corresponding Author*: Conceived and designed the experiments; Contributed materials, 

analyzed tools and data; Wrote the paper. 

 

REFERENCES 

1. Bellantone R, Lombardi CP, Bossola M, etal. Total thyroidectomy for management of benign thyroid 

disease: review of 526 cases. World J Surg 2002;26:1468-71. 

2. Pelizzo MR, Toniato A, Gemo G, Zuckerkandl’s tuberculum: an arrow pointing to the recurrent laryngeal 

nerve (constant anatomical landmark). J Am Coll Surg 1997; 187:333-336. 



Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833            VOL14, ISSUE 08, 2023 

                                                                                                                                                                           1807 

 

3. O’Connell PR, McCaskie AW, Sayers RD, editors. Bailey & love’s short practice of surgery-28th edition.28th 

ed. London, England:CRCPress;2023. 

4. Townsend CM Jr, editor. Sabiston textbook of surgery international edition: The biological basis of modern 

surgical practice. 21st ed. Philadelphia, PA: Elsevier –HealthSciences Division;2021. 

5. Schwartz's Principles of Surgery, 11e Brunicardi F, Andersen DK, Billiar TR, Dunn DL, Kao LS, Hunter 

JG, Matthews JB, Pollock RE, Brunicardi F & Andersen D.K., & Billiar T.R., & Dunn D.L., & Kao L.S., & 

Hunter J.G & Matthews J.B, & Pollock R.E.(Eds.), Eds.F. Charles Brunicardi,etal 

6. Cibas, E. S., & Ali, S. Z. (2017). The 2017 Bethesda system for reporting thyroid cytopathology. Thyroid: 

Official Journal of  the  American  Thyroid Association,27(11),1341–

1346.https://doi.org/10.1089/thy.2017.0500 

7. Haugen B.R, Alexander E.K, Bible K.C, Doherty G.M, Mandel S. J, Nikiforov Y. E, Pacini, F, Randolph, 

G. W, Sawka A. M, Schlumberger M, Schuff K.G, Sherman S.I, Sosa J.A., Steward D.L, Tuttle R.M, & 

Wartofsky L. (2016). 2015 American thyroid association management guidelines for adult patients with 

thyroid nodules and differentiated thyroid cancer: The American thyroid association guidelines task force 

on thyroid nodules and differentiated thyroid cancer. Thyroid: Official Journal of the American 

ThyroidAssociation,26(1),1–133.https://doi.org/10.1089/thy.2015.0020 

8. Tunbridge WGM, Evered DC, Hall R, Appleton D, Brewis M, Clark F, Evans JG:The spectrum of thyroid 

disease in a community: The Whickham survey. ClinEndocrinol7:481, 1977. 

9. Charib TGH, Thyroid incidentalomas: management approaches to non palpable nodules discovered 

incidentally on thyroid imaging. Ann Int Med 126:226-231, 1997. 

10.  Beckers C, Cornette C: TSH production rate in nontoxic goiter. J Clin Endocrinol Metab32:852,1971. 

11. Wiest PW, Hartshorne MF, Inskip PD, Crooks LA, Vela BS, Telepak RI, Williamson MR, Blumhardt R, 

Bauman JM, Tekkel M. Thyroidpalpationvshigh-resolution thyroid ultrasonography in the detection of 

nodules. J UltrasoundMed17:487-496, 1998. 

12.  Hegedus L, Bonnema SJ, Bennedbek FN. Management of simple nodular goiter: current status and future 

perspectives. Endocr Reviews 24:102-132,2003 

13.  Pelizzo MR, Piotto A, Rubello D, Casara D, Fassina A, Busnardo B. Highprevalence of occult papillary 

thyroid carcinoma in a surgical series for benign thyroid diseases. Tumori76:255,1990. 

14.  McCall A, Jarosz H, Lawrence AM, Paloyan E. The incidence of thyroid carcinoma in solitary cold nodules 

and in multinodular goiters. Surgery 100:1128, 1986. 

15.  Koh KB, Chang KW. Carcinoma in multinodular goiter.BritJSurg79:266,1992. 

16.  Sanjeeva KK, Chandra B, Balakrishna MA, Ramesh DB. Clinico-epidemiological study and treatment 

outcome of Multinodular Goitre at a tertiary care hospital. J Clin Diagn Res 

[Internet].2015[cited2023Jan23];9(6):PC22-5.Available 

from:http://dx.doi.org/10.7860/JCDR/2015/12947.6098 

17.  Medeiros-Neto G. Multinodular Goiter.MDText.com; 2016. 

18.  Al-Wattar WM, Ali MM, Shakir Mahmood A, Mahmood S. Incidence of thyroid cancer in long standing 

multinodular goiter: Prospective study [Internet]. Jrmds.in.[cited 2023 Jan 23]. Available 

from:https://www.jrmds.in/articles/incidence-of-thyroid-cancer-in-long-standing-multinodular-goiter-

prospective-study.pdf 

19.  Apostolou K, Zivaljevic V, Tausanovic K, Zoric G, Chelidonis G, Slijepcevic N, et al. Prevalence and risk 

factors for thyroid cancer in patients with multinodular goitre.BJSOpen[Internet]. 2021[cited 2023 Jan 

23];5(2):zraa014.Availablefrom:https://academic.oup.com/bjsopen/article/5/2/zraa014/6054049 

20.  View of Multinodular goitre: a clinicopathological study from Kerala [Internet]. Ijsurgery.com.[cited 2023 

Jan 23]. Availablefrom:https://www.ijsurgery.com/index.php/isj/article/view/6404/4126. 

http://dx.doi.org/10.7860/JCDR/2015/12947.6098
http://www.jrmds.in/articles/incidence-of-thyroid-cancer-in-long-standing-
http://www.ijsurgery.com/index.php/isj/article/view/6404/4126

