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Abstract

Background: One of the most common endocrine disorder is the thyroid diseases. The prevalence and pattern of these
conditions depends on sex, age, ethnic and geographic patterns. The incidence of thyroid nodules increases with the age
hence benign and malignant thyroid disease is common in the elderly population. Aim: To compare the complication rate
of various thyroid surgeries for benign and malignant diseases in a tertiary care teaching hospital. Methods: This study
was a prospective observational study, Velammal medical college hospital at Tamil Nadu from December 2018-June
2019. The patients who underwent thyroid surgery for various thyroid disorders were enrolled in the study. Results: Out
of117 cases, 107 were women and 10 were men. Multinodular goiter (MNG)was the most common (38.46%) condition,
followed by solitary nodule (29.06%) and toxic MNG (18.8%). Among women, 40.19% were identified with
multinodular goiter followed by solitary nodule (28.97%). Subtotal thyroidectomy was performed for 88.89% of MNGs,
while 91.18% of the solitary nodule were managed by hemithyroidectomy Majority of the patients with toxic MNG
underwent subtotal thyroidectomy with 99.91%. While 84.61% of the patients with thyroid cancer were treated by total
thyroidectomy. The overall incidence of complications was 27.35%. The incidence rate of complications was high in
patients with malignant disease, as compared to benign disease (69.23% in Malignant Vs 36.36% in toxic MNG and
24.44% in MNG). Conclusion: Through the present study, it was concluded that the complications associated with the
different thyroid surgeries and various precautions that can be taken to reduce the complications.
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Introduction

Worldwide, diseases associated with thyroid gland is pressure complaints, shorter complaining period,

one of the most common endocrine disorder. Various
benign and malignant thyroid conditions are amenable
to treatment by surgical intervention. These surgical
procedures may range from hemithyroidectomy to sub-
total, near-total and total thyroidotomies. The choice of
surgical procedure may depend on the type and extent
of the disease [1,2].

The surgical procedures on thyroid may be associated
with a plethora of transient or permanent complications
[3]. The most common immediate surgical complication
of total thyroidectomy is post-operative hypocalcemia
[4]. The permanent recurrent laryngeal nerve palsy and
permanent  hypoparathyroidism are the major
complications followed by total thyroidectomy [S]. The
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malignancy and more radical surgeries are the factors
influencing thyroidectomy complications [3]. The risk
of permanent complications is high in patients who
performed surgery for the recurrence of benign thyroid
disease [6]. Total thyroidectomy is considered as the
treatment of choice for various thyroid diseases except
in case of thyroid carcinoma and a few benign diseases
due to its risk involved [1]. It is performed mainly in
malignant thyroid disease as it can reduce the rate of
recurrence and reoperations. The risk of recurrence is
high with subtotal thyroidectomy performed for benign
thyroid diseases [6].

The reported rate of complications after surgery for
benign thyroid disease ranges from 0 to 1.8%. The risk
of permanent complications reported is 3 to 4%. The
complication rate of thyroid surgery for malignant
thyroid is high as compared to benign thyroid disease.
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The reported incidence of permanent recurrent laryngeal
nerve injury is 0 to 4% [7]. The patient condition,
thyroid disease, surgeon's experience and type of
surgery are the factors associated with the post-
operative results from thyroid surgery [3]. The
hyperthyroidism and goiter size are the independent
factors for the development of complication in total
thyroidectomy [8].

Complications associated with total thyroidectomy can
be reduced by performing surgeon's experience,
monitoring and identifying patients at risk [9].

A thorough understanding of the profile of thyroid
surgeries and the likely complications is essential for
surgeons dealing with them. This understanding can
help them in minimizing the incidence of complications
and effective risk communication to the patients. But
the studies on the subject are scarce on the Indian
population.

Hence, the present study was performed to compare the
complication rates after thyroidectomy for benign
disease and malignant disease and also to identify the
ways to reduce the complication rates.

Aims and Objectives

1. The study aims to compare complication rates of
subtotal thyroidectomy, near-total thyroidectomy,
hemithyroidectomy and total thyroidectomy in a
cohort of patients undergoing surgery for various
thyroid disorders.

2. To compare complication rates after thyroidectomy
for benign disease and malignant disease.

Materials and Methods

Study setting: The study was conducted on patients
who underwent thyroid surgery, for various thyroid
disorders at the Velammal medical college hospital,
Madurai, Tamil Nadu, India.

Study design: The current study was a prospective
observational study.

Study period: The study was conducted between
December 2018 to June 2019.

Sample size: This study has 117 included undergoing
thyroid surgery.

Inclusion criteria: The study had included, all the adult
patients, of both genders, undergoing surgery for
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various conditions, including non-toxic multinodular
goiter (MNG), toxic multinodular goiter, nontoxic
solitary nodular goiter, colloid goiter and thyroid
carcinoma.

Exclusion criteria: The study had excluded pediatric
patients

Data collection procedure: Data was collected be
retrospective case record review, using a structured
proforma

Data analysis: Data was analyzed using IBM SPSS
statistical software version 23. Descriptive analysis was
done using mean and standard deviation for quantitative
variables, frequency and proportion of categorical
variables.

Ethical consideration & permission: Considering the
retrospective nature of the study, the study was not
subjected to approval of Institutional Human ethical
committee and was also not possible to obtain informed
written consent from the participants.

Confidentiality of the study participants was maintained
throughout the reporting of study results.

Any scoring system: No scoring systems were used.

Surgical procedure: Operations were performed by
different levels of faculty. When the procedures were
performed by postgraduates, they were done under the
close supervision of senior surgeons. For all the
included patients a through history was elicited,
followed by a complete physical examination.

The basic biochemical and hematological investigations
were done for all patients. It was decided to request
special investigation like thyroid hormone profile and
serum calcium estimation only in selected cases, where
a disturbance in the functional status was suspected.

Vocal cords were examined pre-operatively by indirect
laryngoscope in all the patients, whereas postoperative
vocal cord examination was performed only when
hoarseness occurred. Patients were classified as having
hypocalcemia (hyperparathyroidism) if both clinical and
biochemical (a fall in corrected serum calcium
supplementation supportive evidence were present.

FNAC was done for all patients based on the final
diagnosis the treatment was given as advised by the
experts. The details of each patient were documented as
shown in a structured proforma.
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Results
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Table-1: Gender wise frequency of different types of thyroid surgeries performed.

Male (N=10) Female (N=107) Total (N=117)
Colloid goiter 1 (10%) 2 (1.87%) 3 (2.56%)
Solitary nodule 3 (30%) 31 (28.97%) 34 (29.06%)
Multinodular goiter 2 (20%) 43 (40.19%) 45 (38.46%)
Toxic MNG 3 (30%) 19 (17.76%) 22 (18.8%)
Thyroid cancer 1 (10%) 12 (11.21) 13 (11.1%)

Out of 117 cases, 38.46% of patients underwent thyroid surgery for multinodular goiter followed by the solitary nodule,
toxic MNG, thyroid cancer and colloid goiter with 29.06%, 18.8%, 11.1% and 2.56% respectively. Among females,
40.19% of the patients were identified with multinodular goiter followed by solitary nodule, toxic MNG, thyroid cancer
and colloid goiter with 28.97%, 17.76%, 11.21% and 1.87% respectively whereas among males majority was identified
with solitary nodule and toxic MNG with 30% each followed by multinodular goiter, colloid goiter and thyroid cancer

with 20%, 10% and 10% (Table 1).

Table-2: Condition wise surgical procedure performed in the study population.

Total no Type of thyroid surgery
Disease of Hemithyroidectomy Subtotal Near total Total

patients (no of PTS & %) | thyroidectomy | Thyroidectomy | Thyroidectomy
Colloidgoiter 3 - - - 3 (00%)
Solitarynodule 34 31 (91.18%) 3 (8.82%) -
Multinodulargoiter | 45 2 (4.44%) 40 (88.89) 1(2.22) 2 (4.44)
Toxic MNG 22 - 20 (90.91) - 2 (9.09)
Thyroid cancer 13 1 (7.69%) - 1 (7.69%) 11 (34.61%)
Total (117) 117 34 (29.06%) 63 (53.85%) 2 (1.71%) 17 (14.53%)

Majority of the patients with multinodular goiter underwent subtotal thyroidectomy with 88.89% followed by
hemithyroidectomy with 4.44%. 91.18% of patients performed hemi thyroidectomy surgery for a solitary nodule,
followed by subtotal thyroidectomy with 8.82%. Out of 22 patients, 90.91% of patients performed subtotal
thyroidectomy surgery for toxic MNG followed by total thyroidectomy with 9.09%. Majority of the patients with thyroid
cancer performed total thyroidectomy with 84.61% followed by near-total thyroidectomy and hemithyroidectomy with
7.69% and 7.69% respectively. Total thyroidectomy was the only surgery performed in patients with colloid goiter

(Table2).

Table-3: Incidence of complications in the study population.

Parameter Total Number | 1 plcations | complications
Overall complications 117 32 27.35%
Thyroid disorder wise

Colloid and recurrent goiter 3 3 100%
Solitary nodule of thyroid 34 1 2.94%
Multinodular goiter 45 11 24.44%
Toxic multinodular goiter 22 8 36.36%
Thyroid carcinoma 13 9 69.23%
Type of surgery wise

Hemithyroidectomy 34 1 2.94%
Subtotal thyroidectomy 63 15 23.80%
Near total thyroidectomy 2 1 50%
Total thyroidectomy 17 15 88.23%
Benign Vs Malignant

Benign disorders 104 23 22.12%
Malignant diseases 13 9 69.23%
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The overall incidence of complications was 27.35% in the study population. Among the disease conditions, all the 3
subjects with Colloid and recurrent goiter developed complications. Among the people thyroid carcinoma, 69.23%
developed complications. The proportion of people with complications was 36.36% and 24.44% among the Toxic
multinodular goiter and Multinodular goiter respectively. Among the surgical procedures, total thyroidectomy was
associated with the highest incidence (88.23%) of complications, followed by Near total thyroidectomy (50%), Subtotal
thyroidectomy (23.80%) and least by Hemithyroidectomy. The incidence rate of complications was high in patients with
the malignant disease, with 69.23% as compared to 22.12% of the benign conditions reporting complications (Table 3).

Table-4: Histopathological diagnosis with the complication of each operative procedure.

Number of complications occurred in

Total no Total

Histological diagnosis of . . (,) a
. Hemithyroidectomy SBT Near TT | Thyroidectom
patients
y

Colloid and recurrent goiter 3 - - - 3 (100%)
Solitary nodule of thyroid 34 1 (2.94%) - - -
Multinodular goiter 45 - 8 (17.7%) - 3 (6.66%)
Toxic multinodular goiter 22 - 7 (31.82%) - 1 (4.54%)
Thyroid carcinoma 13 - - 1(7.69%)| 8 (61.54%)

All the 3 subjects with Colloid and recurrent goiter, underwent total thyroidectomy, and all of them developed
complications. The only complication among people with a solitary nodule of thyroid happened with hemithyroidectomy.
Among the 45 multinodular goiter patients, 8 (17.7%) complications occurred with SBT and 3 (6.66%) complications
occurred with Total thyroidectomy. Among 22 cases of toxic multinodular goiter 7 (31.82%) had complications with
SBT and 1 (4.54%) complication occurred with Total thyroidectomy. Among 13 cases of thyroid carcinomal (7.69%), a
complication occurred with near Total thyroidectomy, and 8 (61.54%) complications occurred with Total thyroidectomy

(Table 4).
Discussion

Worldwide, thyroid disease is very common. In India,
approximately around 42 million people are affected by
the thyroid disease. It is considered as the common most
endocrine disorder [10]. The prevalence of thyroid
disease and thyroid malignancy is high, with an increase
in age [11]. Globally, one of the common most surgery
performed is thyroidectomy. The incidence of
complications following thyroidectomy is associated
with the difficulty involved in the procedure performed
[12]. Thyroid surgery is performed based on the type
and severity of the thyroid disease. In this study, the
incidence of thyroid disease and the comparison of
complications associated with various thyroid surgeries
were carried out.

In the present study, the number of females was more as
compared to males. The present study resembles to the
study performed in Pakistan by Hussain N et al [13] in
which out of 662 cases, 570 were females and 92 were
males. In a retrospective study conducted by Salami B
et al [14] in a population of 175 patients majority of the
patients were females with 86.3% followed by males
with 13.8%. Joseph E et al [15] performed a study in
Kerala for a period of 6 years in a population of 801 in
which 716 patients were females and 85 were males. In

most of the published studies, the majority of the
patients were females which indicates that the risk of
developing the thyroid disease is high among the
women as compared to men which can be due to
various reasons. Among females, 40.19% of the patients
was identified with multinodular goiter which is similar
to the Kolur A et al [16] study published in 2014 in
which majority of the patients with multinodular goiter
was females with 92.24%.

Depending upon the gender, age, ethnic and
geographical pattern the prevalence and pattern of
thyroid diseases can vary. In the current study majority
of the patients was diagnosed with multinodular goiter
with 38.46%, followed by solitary nodule and colloid
goiter with 29.06% and 2.56% which resembles the
study result performed by Kolur A et al [16] in which
58.10%, 30.16% and 2.79% were identified with
multinodular goiter, solitary nodule and colloid goiter.
In the study performed by Haque GS et al [17] 48.5% of
patients was diagnosed with multinodular goiter. The
most common thyroid disease in Hussain, N et al [13]
study was multinodular goiter with 61.63% of patients.
In a retrospective study conducted by Joseph E et al
[15], in Kerala 71.5% of patients was identified with
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multinodular goitre. The present study resembles
Darwish A, et al [18], study which was conducted in a
population of 110 patients in which 45.5% of patients
was identified with nodular goiter followed by
malignancy with 24%. Out of 117 cases, 53.85% of
cases underwent subtotal thyroidectomy followed by
hemithyroidectomy, total thyroidectomy and near total
thyroidectomy with 29.06%, 14.53% and 1.71%
respectively.

In a study, Hussain A. et al [19] Performed in Pakistan
the majority of the patients underwent subtotal
thyroidectomy with 42.6% followed by hemithyro-
idectomy, total thyroidectomy and near total
thyroidectomy with  36.5%, 152% and 3.9%
respectively which is similar to the current study.

The type of thyroid surgery performed varies in
different studies based on the type of thyroid disease
and study population. In various studies, the subtotal
thyroidectomy is the surgery performed mainly for the
thyroid disease.

Chen KC et al [20] Conducted a study on 314 cases in
which 13.5% of patients undergoing bilateral total
thyroidectomy. The majority of the patients underwent
total thyroidectomy with 61.1%followed by subtotal
thyroidectomy and near total thyroidectomy with 36%
and 2.4% respectively in a study performed by Vaiman
M et al [21].

Majority of the patients identified with multinodular
goiter in the present study underwent subtotal
thyroidectomy and hemithyroidectomy. This was
similar to the study conducted in Kerala by Kolur A et
al [16] in a sample size of 179 participants in which
patients presented with multinodular goiter was
performed  with  subtotal  thyroidectomy  and
hemithyroidectomy  with  50.96% and 20.8%
respectively. In the present study 84.16% of patients
performed total thyroidectomy for thyroid malignancy.

Bhattacharyya N et al [4] presented a study in a
population of 517 patients in which thyroid cancer was
the most common indication for total thyroidectomy.
The complications associated with thyroid surgery was
high among total thyroidectomy and subtotal
thyroidectomy.

The rate of complication varies between different
thyroid surgeries. The complications which occur
during and followed by the surgery can be reduced with
the experience of the performing surgeon, monitoring
and follow-up of the patients.
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In the current study, the number of complications in
total thyroidectomy and subtotal thyroidectomy
performed for multinodular goiter was high with 6.66%
and 17.7% respectively which is similar to the study
done by Cifici F et al [22] in which 30.46% and 19.56%
were the rate of complications followed by total
thyroidectomy and subtotal thyroidectomy in
multinodular goiter. The rate of complications varies
based on the severity of disease and patient response.

In the present study, 11.11% of patients was identified
with malignant disease. In a retrospective study
conducted by Abdoulaye O et al [23] in a sample size of
53 patients for a period of 3 years 5.7% was reported
with malignancy disease.

The rate of complications varies between patients with
the malignant and benign disease based on the disease
condition and management. The incidence rate of
complications was high in patients with the malignant
disease with 69.23% in the present study which is
conflicting to the study result performed by Iddings D et
al [9] in which majority of the patients had benign
pathology with 68%. In a study conducted for the
population size of 83, the complication rate for the
malignant disease was 10% and 2% for benign diseases
in Spear SA et al [7] study.

Limitations & recommendations: The study sample
size was very limited; hence, there is a higher
probability of chance findings. There is a need to
conduct further large scale studies on the subject, for the
more in-depth understanding of the complication rate
and the factors influencing them. Also, clinicians need
to be aware of the common complications and their
incidence among patients undergoing thyroid surgery
for effective risk communication and prevention of
complications.

Conclusions

Majority of the participants undergoing thyroid surgery
in the current study were women, emphasizing a
significantly higher risk of thyroid disease among
women. Multinodular goiter (MNG) was the most
common condition, followed by solitary nodule and
toxic MNG for which thyroid surgery was performed.

In women, MNG was the most common condition, and
in men, solitary nodule and toxic MNG were relatively
common. Subtotal thyroidectomy and hemithyro-
idectomy were the common procedures performed on
mNG and solitary nodule patients, respectively. More
than  one-fourth of the subjects developed
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complications. The incidence rate of complications was
high in patients with malignant disease, as compared to
benign disease (MNG and toxic MNG). All three cases
of colloid goiter developed complications in the study.

What the study adds in the existing
knowledge?

The prevalence of thyroid diseases is increasing
therefore there is a need of updating knowledge
regarding this condition. The present study enhances the
present knowledge regarding various thyroid diseases.

The complications involved in thyroid surgery is high
thereby patients is at high risk. By understanding more
about the condition surgeons can make patient selection
more appropriate for surgery and rate of complications
can be reduced. Physicians and other health care
professionals can make patient more aware about their
disease condition and its associated complications. It
can reduce the post operative complications.
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