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The Impact of Thyroiditis on Morbidity and Safety in Patients
Undergoing Total Thyroidectomy
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Background: The indications for surgery in thyroiditis vary from compressive symptoms to cosmesis. We analyzed the complications in
patients who underwent total thyroidectomy (TT) in goiters associated with thyroiditis. Materials and Methods: This retrospective study was
done in an endocrine surgical center over 4 years. A total of 724 patients, who underwent TT for benign thyroid disorders, were included in
the study. Patients were divided into two groups based on histopathology into Group A (nonthyroiditis cases) and Group B (thyroiditis cases);
Group B is subdivided into Group B1 (nodular goiter with associated thyroiditis) and Group B2 (Hashimoto’s thyroiditis). The preoperative
parameters analyzed were serum calcium, serum Vitamin D, serum parathyroid hormone (PTH), and vocal cord status. The intraoperative
parameters observed were operating time, parathyroid preservation, and autotransplantation and course of recurrent laryngeal nerve (RLN).
Postoperative parameters monitored were serum calcium, serum PTH, serum magnesium, signs and symptoms of hypocalcemia, and vocal
cord status. Follow-up was done at 6 months with serum calcium, serum PTH, and video laryngoscopy. Results: Both groups were age and
sex matched. All preoperative and intraoperative parameters were comparable among groups. Both transient complications (<6 months)
were higher in Group B than A. Transient hypocalcemia was higher in Group B (39.70%) than Group A (24.77%) (P = 0.001). Transient
hypocalcemia was higher in Group B1 (36.58%) than Group B2 (44.44%) (P = 0.014). Transient RLN palsy was higher in Group B (9.55%)
than Group A (7.52%) (P = 0.040). Transient RLN palsy was higher in Group B1 (8.53%) than Group B2 (11.11%) (P = 0.039). Permanent
hypoparathyroidism and permanent RLN palsy were comparable between the Groups A and B and between Groups B1 and B2. Conclusion: The
incidences of transient complications are higher in patients with thyroiditis. Careful analysis of surgical indications will avoid unnecessary
surgery in thyroiditis cases.
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is not generally recommended to patients because of the
inflammatory process associated with thyroiditis. The thyroid
gland tends to adhere more to its anatomical surroundings,
which may increase the risk of injury to parathyroid glands and
recurrent laryngeal nerve (RLN).M In this study, we performed
analysis on the incidence of both transient and permanent
complications in patients undergoing total thyroidectomy in
goiters associated with thyroiditis in South Indian population.

INTRODUCTION

Hashimoto’s thyroiditis is an autoimmune disorder of thyroid
gland, resulting in destruction of thyroid parenchyma leading
to reduction in normal thyroid function.! The prevalence of
thyroiditis is higher in iodine-sufficient areas. The incidence
of thyroiditis as well as the degree of lymphocytic infiltration
in the thyroid gland increases gradually and in dose-dependent
manner.””! Patients with thyroiditis are generally treated
conservatively with medical therapy using levothyroxine, in

an attempt to decrease the thyroid volume and to supplement
thyroid hormone. However, there are certain circumstances
in which patients with thyroiditis require surgical management.
The indications for surgery range from suspicion of malignancy
goiter that is increasing in size to persistent symptoms not
controlled with medical management.™ Thyroidectomy

Access this article online

Quick Response Code:
(=] s A m

Website:
www.ijem.in

DOI:
10.4103/ijem IJEM_209 17

Address for correspondence: Dr. Sankaran Muthukumar,

Department of Endocrine Surgery, Madurai Medical College, Shenoy Medical
College, Alwarpuram, Madurai - 625 020, Tamil Nadu, India.

E-mail: docmuthukumar@yahoo.com

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Ravikumar K, Muthukumar S, Sadacharan D,
Suresh U, Sundarram T, Periyasamy S. The impact of thyroiditis on
morbidity and safety in patients undergoing total thyroidectomy. Indian J
Endocr Metab 2018;22:494-8.

© 2018 Indian Journal of Endocrinology and Metabolism | Published by Wolters Kluwer - Medknow -




Ravikumar, ef al.: Impact of thyroiditis in thyroid surgery

The coastal areas of south India has a higher prevalence of
Thyroiditis.?!

MareriaLs AND MEeTHODS

This retrospective study was done in the Department of
Endocrine Surgery, Madras Medical College, a tertiary care
center in coastal South India. A total of 724 patients, who
underwent total thyroidectomy for benign thyroid disorders
over a period of 4 years from January 2012 to December 2015,
were included in the study. Institutional Ethical Committee
approval was obtained (22022017 (II) dated 21.02.2017).

Exclusion criteria in this study comprise patients with proven
or suspicious of malignancy, reoperative surgery, abnormal
renal function, patients already on supplemental calcium, and
Vitamin D. The various indications for surgery were given in
Table 1.

The most common indications for thyroidectomy are large
goiters causing compressive symptoms (dysphagia, choking
sensation, or voice change), suspicious or proven malignancy,
retrosternal extension, toxic multinodular goiter, and cosmesis.

A total of 724 cases comprising 108 males and 616 females
were enrolled in the study. All patients were divided into two
groups based on histopathology into nonthyroiditis cases
and thyroiditis cases (Hashimoto’s thyroiditis [HT] and
nodular goiter with associated thyroiditis [NGAT]). Out of
724 cases, 452 cases belonged to Group A (nonthyroiditis
cases, n = 452/724 [62.4%]) and 272 cases belonged to
Group B (thyroiditis cases, n = 272/724 [37.6%)]).

The Group B is further subdivided into two groups, Group
B1 (NGAT, n=164/272[60.29%]) and Group B2 (Hashimoto’s
thyroiditis [HT], n = 108/272 [39.71%)]).

The preoperative biochemical parameters analyzed were
serum calcium, serum magnesium, serum intact parathyroid
hormone (serum PTH) (Cobas-E 411; Roche Diagnostics,
Tokyo), and serum 25-hydroxyvitamin D (25-[OH]D)
(Diasorin; Liaison, von Hevesy-Strasse, Dietzenbach).
Preoperative video laryngoscopy is done for vocal cord analysis.

The intraoperative parameters included mean operating
time, course of RLN, parathyroid preservation, and

Table 1: Indications for surgery

Indications Group A Thyroiditis (n=272)
N“"“‘_V;g'g'"s Group B1 Group B2
(n=452) " NGAT (n=164) HT (n=108)
Pressure symptoms, 95 (21.06) 74 (45.12) 94 (87.04)
n (%)
Large goiter, 1 (%) 280 (61.94) 72 (43.90) 10 (9.25)
Hyperfunction, 7 (%) 40 (8.83) 5(3.07) 1(0.92)
Retrosternal goiter, 1 (%) 14 (3.09) 3(1.82) 0
Cosmesis, 71 (%) 23 (5.08) 10 (6.09) 3(2.77)

n: Number of patients, NGAT: Nodular goiter with associated thyroiditis,
HT: Hashimoto’s thyroiditis

autotransplantation. Autotransplantation of parathyroid gland
was done, only in case of inadvertent parathyroidectomy.

Postoperative parameters analyzed were signs and symptoms
of hypocalcemia, serum calcium, serum magnesium, serum
intact PTH, and vocal cord analysis.

Symptoms monitored for mild hypocalcemia are perioral
numbness, tingling, and paresthesia of the distal extremities.
Occasional muscle cramping was considered as moderate
hypocalcemia. For severe hypocalcemia, the criteria are
severe muscle cramps, tetanic muscle cramps, carpopedal
spasm, seizures, life-threatening laryngospasm, and coma
were considered. Standard Chvostek’s and Trousseau’s sign
was monitored in the postoperative period.

Patients were followed up with serum calcium, serum PTH,
and video laryngoscopy after 6 months of TT.

Complications which were present less than 6 months were
termed as transient complications and which continues after
6 months were considered as permanent complications.

Statistical analysis was done using SPSS software (IBM-SPSS
statistics 22.0; SPSS Inc., Chicago, IL, USA). Data were
expressed as mean + standard deviation (minimum-maximum).
Multivariate analysis was done using logistic regression analysis.
Categorical data analysis was done using Chi-square test and
student #-test. P < 0.05 was considered statistically significant.

ResuLts

The mean age of the study population among groups was
37.32 £ 11.51 years in Group A, 37.45 + 12.20 years in Group
B1, and 38.16 + 11.50 years in Group B2. The mean age was
comparable among study groups (P = 0.630).

The sex ratio (male:female) among study group was 75:377
in Group A, 21:143 in Group B1, and 12:96 in Group B2. The
sex ratio was comparable among study groups (P = 0.413).

The baseline serum calcium (mg/dl) in Group A was
9.45 + 0.26, Group B1 was 9.55 + 0.44, and Group B2 was
9.72 £ 0.56. The preoperative serum calcium was comparable
among the study groups (P = 0.653).

The baseline serum magnesium (mg/dl) in Group A was
2.72 £ 0.19, Group Bl was 2.04 + 0.19, and Group B2
was 2.07 £ 0.19. The preoperative serum magnesium was
comparable among the study groups (P = 0.160).

The baseline serum intact PTH (pg/ml) in Group A was
45.23 + 9.16, Group B1 was 44.70 + 8.22, and Group B2
was 46.08 £ 8.52. The preoperative serum intact PTH was
comparable among the study groups (P = 0.186).

The preoperative serum 25-(OH) D (ng/ml) in Group A
was 20.94 + 6.03, Group Bl was 21.27 + 7.15, and Group
B2 was 20.62 + 6.86. The preoperative serum 25-(OH) D
was comparable among the study groups (P = 0.460). The
preoperative parameters were documented in Table 2.
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The mean operative time (minutes) in Group A was
101.11 + 10.84, Group B1 was 102.05 + 12.86, and Group B2
was 103.02 + 11.64. The mean operative time was comparable
between the three study groups (P = 0.398).

The mean number of parathyroid glands identified and
preserved in Group A was 3.49 + 0.43, Group B1 was
3.69+0.50, and Group B2 was 3.78 = 0.46. The mean number
of parathyroid glands identified and preserved was comparable
between the three study groups (P = 0.142).

The number of patients who had parathyroid gland
autotransplantation was 106/452 (23.5%) in Group A,
33/164 (20.1%) in Group B1, and 31/108 (28.7%) in Group B2.
The rate of parathyroid autotransplantation was comparable
among the study groups (P = 0.069). The intraoperative
parameters were documented in Table 3.

The postoperative serum calcium (mg/dl) in Group A was
9.05 £ 0.56, Group B1 was 8.87 + 0.32, and Group B2 was
8.77+0.12. The postoperative serum calcium was comparable
among the study groups (P = 0.094).

The postoperative serum magnesium (mg/dl) in Group A
was 1.83 £ 0.19, Group B1 was 1.88 = 0.19, and Group B2
was 1.91 + 0.18. The postoperative serum magnesium was
comparable among the study groups (P = 0.131).

The postoperative serum intact PTH (pg/ml) in Group A
was 18.19 + 8.72, Group B1 was 16.96 + 8.13, and Group
B2 was 17.66 + 9.88. The postoperative serum intact PTH

was comparable among the study groups (P = 0.526). The
postoperative parameters were documented in Table 3.

The incidence of transient hypoparathyroidism in Group A
was 112/452 (24.77%) and Group B was 108/272 (39.70%).
The incidence of transient hypoparathyroidism was
significantly higher in Group B (thyroiditis) than Group
A (nonthyroiditis) (P = 0.001).

The incidence of transient hypoparathyroidism in Group B1
was 60/164 (36.58%) and Group B2 was 48/108 (44.44%).
Subgroup analyses between the thyroiditis cases show that
incidence of transient hypoparathyroidism was significantly
higher in Group B2 (Hashimoto’s thyroiditis) than Group
B1 (NGAT) (P =10.014).

The incidence of transient vocal cord palsy in Group A was
34/452 (7.52%) and Group B was 26/272 (9.55%). The incidence
of transient vocal cord palsy was significantly higher in Group
B (thyroiditis) than Group A (nonthyroiditis) (P = 0.040).

The incidence of transient vocal cord palsy in Group Bl
was 14/164 (8.53%) and Group B2 was 12/108 (11.11%).
Subgroup analyses between the thyroiditis cases show that
incidence of transient vocal cord palsy was significantly
higher in Group B2 (Hashimoto’s thyroiditis) than Group
B1 (NGAT) (P =0.039).

On 6-month follow-up, the incidence of permanent
hypoparathyroidism in Group A was 10/452 (2.21%)
and Group B was 9/272 (3.30%). The incidence of

Table 2: Intraoperative parameters

Parameters Group A Thyroiditis (n=272) P
Nonthyroiditis (n=452) Group B1 Group B2
NGAT (n=164) HT (1=108)
Age (years) 37.32+11.51 37.45+12.20 38.16+11.50 0.630
Sex (male:female) 75:377 21:143 12:96 0.413
Serum calcium (mg/dl) 9.45+0.26 9.55+0.44 9.72+0.56 0.653
Serum magnesium (mg/dl) 2.7240.19 2.04+0.19 2.07+0.19 0.160
Serum PTH (pg/ml) 45.2349.16 44.70+8.22 46.08+8.52 0.186
Serum 25-(OH) D (ng/ml) 20.94+6.03 21.27+7.15 20.62+6.86 0.460

Values: Mean+SD (range). n: Number of patients, NGAT: Nodular goiter with associated thyroiditis, HT: Hashimoto’s thyroiditis, SD: Standard deviation,

PTH: Parathyroid hormone, 25-(OH) D: 25-hydroxyvitamin D

Table 3: Intraoperative and postoperative parameters

Parameters Group A Thyroiditis (7=272) P
Nonthyroiditis (n=452) Group B1 Group B2
NGAT (n=164) HT (n=108)
Operating time (min) 101.11+10.84 102.05+12.86 103.02+11.64 0.398
Number of PT glands preserved 3.49+0.43 3.69+0.50 3.78+0.46 0.142
Parathyroid AT (%) 106/452 (23.5) 33/164 (20.1) 31/108 (28.7) 0.069
Serum calcium (mg/dl) 9.05+0.56 8.87+0.32 8.77+0.12 0.094
Serum PTH (pg/ml) 18.19+8.72 16.96+8.13 17.66+9.88 0.526
Serum magnesium (mg/dl) 1.83+0.19 1.88+0.19 1.91+0.18 0.131

Values: Mean+SD (range), n: Number of patients, NGAT: Nodular goiter with associated thyroiditis, HT: Hashimoto’s thyroiditis, SD: Standard deviation,

PTH: Parathyroid hormone, PT: Parathyroid, AT: Auto Transplantation
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permanent hypoparathyroidism was not statistically
significant between Group A (nonthyroiditis) and Group
B (thyroiditis) (P = 0.098).

The incidence of permanent hypoparathyroidism in Group
B1 was 5/164 (3.04%) and Group B2 was 4/108 (3.70%).
Similarly, the incidence of permanent hypoparathyroidism
was not statistically significant between Group B1 (NGAT)
and Group B2 (Hashimoto’s thyroiditis) (P = 0.148).

The incidence of permanent vocal cord palsy in Group A
was 8/452 (1.76%) and Group B was 9/272 (3.30%). The
incidence of permanent vocal cord palsy was not statistically
significant between Group A (nonthyroiditis) and Group
B (thyroiditis) (P = 0.288).

The incidence of permanent vocal cord palsy in Group Bl
was 4/164 (2.43%) and Group B2 was 5/108 (4.62%). The
incidence of permanent vocal cord palsy was not statistically
significant between Group Bl (NGAT) and Group B2
(Hashimoto’s thyroiditis) (P = 0.079).

Data regarding complications were documented in Table 4,
and the subgroup analysis of the thyroiditis cases was given
in Table 5.

Multivariate analysis shows that the presence of thyroiditis
can significantly increase the incidence of transient
hypoparathyroidism (odds ratio [OR] = 2.589) and transient
vocal cord palsy (OR = 3.335). However, thyroiditis does
not impact the occurrence of permanent complications.
Multivariate analysis is documented in Table 6.

Discussion

In 1912, Hashimoto described four patients with a disorder
of the thyroid gland showing diffuse lymphocytic infiltration,
parenchymal atrophy, fibrosis, and eosinophilic changes
in some of the areas, which he described as struma
lymphomatosa.t®

Surgical intervention is not generally advised as treatment for
patients with thyroiditis. Most of the thyroiditis cases were
kept on periodical follow-up. However, thyroidectomy will
be considered in specific cases.

The most common indication for surgery in nonthyroiditis
cases was large goiters without any compressive symptoms.
Goiters, either having a volume of more than 100 cc or a

nodule having a size of 4 cm, were considered as large
goiters.

The most common indication for surgery in thyroiditis cases
was pressure symptoms. Pain in thyroiditis is generally treated
with analgesics. The pressure symptoms considered for surgery
are dysphagia (more to solids), foreign body sensation, and
choking sensation (dry cough on lying posture). The other
causes for pressure symptoms are ruled out before considered
for surgical intervention.

The most common complications associated with thyroidectomy
are hypoparathyroidism and RLN palsy, which can occur
transiently or permanently as a result of trauma or disruption
of the blood supply to the parathyroid glands and injury to
RLN during dissection.!”*!

Shih et al.™¥ in their retrospective study of 474 thyroiditis cases
had 32.1% incidence of transient hypocalcemia. In our study,
the incidence of transient hypocalcemia stood at 39.70%.

McManus et al.””! in their study of 1791 patients had
significantly elevated transient hypoparathyroidism in
thyroiditis cases compared to other cases (P = 0.002). In
our study too, the rate of transient hypoparathyroidism is
significantly higher in thyroiditis cases.

Shih et al.™ reported only 0.4% of transient RLN palsy in
thyroiditis cases, and Gyory et al.l' reported a 6.7% incidence
of temporary RLN palsy, but in our study, the rate of transient
RLN palsy in thyroiditis cases stood at 9.55%.

According to Pradeep et al.,'l the incidence of temporary
hypocalcemia and RLN paralysis was not statistically different
between the thyroiditis and nonthyroiditis cases whereas
McManus et al.'” reported higher rate of postoperative
complications (12.4%) compared to patients without
HT (5.74%). Our study reports are similar to McManus et al.
with high temporary hypocalcemia, and transient RLN palsy
is higher in thyroiditis cases.

Gyory et al." reported a 5.1% permanent RLN palsy in
thyroiditis patients. In our study, the incidence of permanent
RLN palsy stood at 3.30%.

In our study, the incidence of temporary hypocalcemia and
transient RLN palsy is higher in thyroiditis cases, but the
incidence of permanent hypoparathyroidism and permanent
RLN palsy rates was similar between the groups.

Table 4: Postoperative complications

Parameters Group A

Nonthyroiditis (n=452)

Thyroiditis (n1=272) P
Group B1 Group B2

NGAT (n=164) HT (n=108)
Transient hypoparathyroidism, (%) 112/452 (24.77) 60/164 (36.58) 48/108 (44.44) <0.001
Transient RLN palsy, 1 (%) 34/452 (7.52) 14/164 (8.53) 12/108 (11.11) 0.040
Permanent hypoparathyroidism, 7 (%) 10/452 (2.21) 5/164 (3.04) 4/108 (3.70) 0.098
Permanent RLN palsy, (%) 8/452 (1.76) 4/164 (2.43) 5/108 (4.62) 0.288

n: Number of patients, NGAT: Nodular goiter with associated thyroiditis, HT: Hashimoto’s thyroiditis, RLN: Recurrent laryngeal nerve
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Table 5: Subgroup analysis of thyroiditis patients

Parameters Group B1 Group B2 P
NGAT (7=164) HT (7=108)

Transient hypocalcemia, n (%)  60/164 (36.58) 48/108 (44.44) 0.014

Transient RLN palsy, n (%) 14/164 (8.53)  12/108 (11.11) 0.039

Permanent 5/164 (3.04) 4/108 (3.70)  0.148

hypoparathyroidism, 7 (%)

Permanent RLN palsy, 7 (%) 4/164 (2.43) 5/108 (4.62) 0.079

n: Number of patients, NGAT: Nodular goiter with associated thyroiditis,
HT: Hashimoto’s thyroiditis, RLN: Recurrent laryngeal nerve

Table 6: Multivariate analysis of impact of thyroiditis

Variables LogOR P OR (95% ClI)

Transient RLN palsy 1.205 0.006  3.335(1.489-7.471)
Transient hypoparathyroidism 0.951 0.017 2.589(1.323-5.064)
Permanenthypoparathyroidism  0.126  0.198  0.895 (0.546-1.785)

OR: Odds ratio, CI: Confidence interval, RLN: Recurrent laryngeal nerve

CoNncLuSION

The incidence of transient complications is higher in our
study than international literature, may be because even
mild numbness and tingling are categorized as symptomatic
hypoparathyroidism in our study data. Although the incidences
of transient complications are higher in thyroiditis patients
than nonthyroiditis patients, the permanent complications are

comparable between them.

Since the complications are higher in thyroiditis cases, careful
analysis of surgical indications will avoid unnecessary surgery

in thyroiditis cases.
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