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The Effect Of Age, Sex, And Indications For Operation On The Complications Of Total Thyroidectomy

Yag, Cinsiyet Ve Operasyon Endikasyonlarinin Total Tiroidektomi Komplikasyonlari Uzerine Etkisi
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OZET

AMAG: Total tiroidektomi, tiroidin bir gok benign ve malign hastaliklarinda sik¢a
yapilmaktadir. En sik gorilen komplikasyonlari; disfoni, hematom,
hipoparatiroidi ve rekirren laryngeal sinir hasardir. Calismamizda total
tiroidektomi olan hastalarin demografik bilgileri ile operasyon
endikasyonlarinin, postoperatif komplikasyonlari zerine etkisi arastirmayi
amagladik.

GEREC VE YONTEM: Calismamiza 2011-2022 tarihleri arasinda Baskent
Universitesi Ankara Hastanesine bagvuran , 18 yas Ust, total tiroidektomi
operasyonu gegirmis olan hastalar dahil edildi. Calismamiz retrospektif, dosya
taramasi olarak dizayn edildi. Hastalarin, yas cinsiyet, operasyon
endikasyonlari ve operasyon sonrasi komplikasyon bilgileri kaydedildi.
Hastalara kalici hipoparatiroidi ve kalici hipokalsemi diyebilmek igin enaz 1yillik
takiplerini degerlendirdik.

BULGULAR: Calismaya toplam 580 hasta dahil edildi. Hastalarin 422'si
(%72,8) kadin, 158'i (%27,2) erkek olup, yas ortalamalarn 49,50+13,91
saptandi. 354 (%61,8) hasta multinoduler guatr, 172 (%29,7) hasta malignite
sUphesi, 24 (%4,1) hasta Graves hastaligi, 30 (%5,2) hasta toksik
nodul/noddller nedeni ile opere edilmisti. Operasyon komplikasyonu olarak 1
(%0,02) hastada hematom, 11 (%1,9) hastada vokal kord paralizisi, 10 (%1,7)
hastada gecici ses kisikligl, 7 (%1,2) hastada kalici ses kisikligi, 124 (%21,4)
hastada gegici hipoparatiroidi, 11 (%1,9) hastada kalici hipoparatiroidi, 263
(%45,3) hastada gegici hipokalsemi, 13 (%2,2) hastada kalici hipokalsemi
izlendi. Erkeklerde kadinlara gére kalici hipokalsemi, kalici hipoparatiroidi ve
vokal kord paralizisi daha sik izlendi (sirasiyla p=0,009, p=0,010, p=0,502).
Malignite stiphesi ile opere edilenlerde kalici hipokalsemi, kalici hipoparatiroidi,
ses kisikligi ve vokal kord paralizisi daha sik izlendi (sirastyla p=0,150, p=0,040,
p=0,875, p=0,747). 265 yas hastalarda postoperatif kalici ve gegici ses
kisikhidi ayrica vokal kord paralizisi daha fazla izlendi (sirasiyla p=0,009,
p=0,398).

SONUG: Postoperatif komplikasyonlar, erkeklerde, 265 yas Uistl hastalarda ve
malignite sUphesiile opere edilenlerde daha fazlaizlenmektedir.

Anahtar kelimeler: Cinsiyet, komplikasyon, operasyon endikasyonu, total
tiroidektomi, yas

ABSTRACT

AIM: Total thyroidectomy is frequently performed in many benign and
malignant thyroid diseases. The most common complications are; dysphonia,
hematoma, hypoparathyroidism, and recurrent laryngeal nerve injury.

MATERIAL AND METHOD: Patients over the age of 18 who were admitted to
Baskent University Hospital and underwent total thyroidectomy between 2011
and 2022 were included in our study. Our study was designed as a
retrospective chart review. Patients' age, sex, indications for operation and
postoperative complications were recorded. We evaluated at least 1 year of
follow-ups in order to conclude that the patients have permanent
hypoparathyroidism and permanent hypocalcemia.

RESULTS: A total of 580 patients were included in the study.. Observed
operative complications included hematoma in 1 (0.02%) patient, vocal cord
paralysis in 11 (1.9%) patients, temporary hoarseness in 10 (1.7%) patients,
permanent hoarseness in 7 (1.2%) patients, temporary hypoparathyroidism in
124 (21.4%) patients, permanent hypoparathyroidism in 11 (1.9%) patients,
temporary hypocalcemia in 263 (45.3%) patients, and permanent
hypocalcemia in 13 (2.2%) patients. Permanent hypocalcemia, permanent
hypoparathyroidism, and vocal cord paralysis were observed more frequently
in men than in women (p=0.009, p=0.010, p=0.502, respectively). Permanent
hypocalcemia, permanent hypoparathyroidism, hoarseness and vocal cord
paralysis were observed more frequently in patients who were operated with
suspicion of malignancy (p=0.150, p=0.040, p=0.875, p=0.747, respectively).
Postoperative permanent and temporary hoarseness and vocal cord paralysis
were more common in patients aged =65 years (p=0.009, p=0.398,
respectively).

CONCLUSION: Postoperative complications are more common in men, in
patients aged 265 years, and in those operated for suspected malignancy.

Keywords: Age, complication, indication for operation, sex, total
thyroidectomy,
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INTRODUCTION

Surgeries of the thyroid gland, an important endocrine gland, are frequently
performed today and they are becoming more common with the increasing
incidence of differentiated thyroid cancer in the recent years. One of the most
frequently performed thyroid surgery techniques is total thyroidectomy, that
is, the total removal of the thyroid gland. It can be performed for benign or
malignant pathologies of the thyroid." Indications for total thyroidectomy can
be listed as malignancy and suspicion of malignancy in thyroid nodules,
Graves' disease, toxic multinodular goiter, toxic nodule, and signs of
compression on the airways and esophagus.”

The incidence of complications after thyroidectomy has decreased over the
past years thanks to technical developments. Dysphonia, dysphagia,
dyspnea, hypoparathyroidism, postoperative bleeding, and recurrent
laryngeal nerve (RLN) paralysis are the most feared and common
complications. Permanent complications may lead to a significant reductionin
the patient's quality of life.’

Sex and age have been shown to be the risk factors for the incidence of
complications in different studies. Similarly, the indication for operation can
also lead to differences in the incidence of complications. The incidence of
complications can be higher in those operated with the suspicion of
malignancy.®®

By reviewing the demographic information (age, sex), indications for
operation, and postoperative complications of patients who underwent total
thyroidectomy in our hospital, we evaluated whether age, sex, and indications
for operation have any effect on complications.

MATERIAL AND METHOD
Study Design and Patient Cohort

Patients who were admitted to Baskent University Faculty of Medicine
between 01.01.2011-01.01.2022, were at least 18 years of age, and underwent
total thyroidectomy for any indication were included in our study. The study
was designed as a retrospective chart review. The patients' age, sex,
indications for operation, and postoperative complications were recorded.
Since patient charts before 2011 could not be accessed, these data were not
included in the evaluation. Exclusion criteria were reoperation and lobectomy.

This study was approved by the Local Ethics Committee of Baskent University,
Faculty of Medicine (Approval no. KA21/528). The study adhered to the
principles of the Declaration of Helsinki. Since our study was a retrospective
study, informed consent was not obtained.

Definition

Postoperative hypocalcemia was defined as 24-hour postoperative calcium
levels <8.5 mg/dL (normal range 8.5-10.2 mg/dL), and hypoparathyroidism
was defined as 4-hour post-thyroidectomy serum parathyroid hormone (PTH)
levels < 13 pg/mL (normal 13-60 pg/mL). Symptomatic or biochemical
hypocalcemia that continues for more than 1 year and requires treatment was
classified as permanent hypocalcemia, and hypoparathyroidism with the
same conditions was classified as hypoparathyroidism.® Hoarseness that
continues for more than 1 year was considered permanent hoarseness.’

Statistical analysis

SPSS 16.0 (IBM, Chicago, USA) software was used to analyze the data. When
evaluating study data, descriptive statistical methods (mean, frequency,
percentage) were used. Pearson Chi-square and Fisher's Exact tests were
used to compare qualitative data. A p value < 0.05 was considered statistically
significant.

RESULTS

A total of 580 patients were included in the study. Of these patients, 422
(72.8%) were female and 158 (27.2%) were male, with a mean age of
49.50+13.91 years. Indications for operation were multinodular goiter in 354
(61.8%) patients, suspicion of malignancy in 172 (29.7%) patients, Graves'
diseasein 24 (4.1%) patients, and toxic nodule/nodulesin 30 (5.2%) patients

Table 1: Indications for operation and pathology results

Total Female Male <65 =65

Number of patients 580 422 n:158 n:486, 83.8% n:94, 16.2%

Mean age (years) 495 49.1 50.57 4343 71.19

Indication for operation

Multinodular goiter ~ n:354 (61.0% 1264 (62.6% n90(57.0%) n:288(393% n:66

2 ) ) n:58 (36.7%) ) (70:2%)

Suspicion of m172(29.7% n114(27.0%
malignancy (%a) ) )

n:152 (313% n:20

n7(44%) 150

n:3 (1.9%)

Graves’ disease (%) n24 (4.1%) w17 (4.0%) n23 (4.7%)  nl(1.1%)

Toxic nodule/nodules
(%)

n:30(5.2%) 27 (6.4%) n23 (4.7%) 07 (7.4%)

Pathology result

Noduler hyperplasia ~ n:281 (48.8% 0210 (49.8% n71 (44.9%) n:226 (465% n:55
(%) ) ) (58.5%)
" 080 (50.6%) *
Papillary carcinoma n281 (48.3% n:201 (47.6% n:246 (50.6% n:35
n:4 (2.5%)
(%) ) ) (37.2%)
_ _ n:1 (0.6%)
Follicular carcinoma  n:11(2.0%) 7 (1.7%) n:9 (1.9%) n:2 (2.1%)
(%) n:2 (1.3%)
n4(0.7%) 03 (0.7%) 03 (0.6%)  n:1(1.1%)
Medullar CA (%)
n3(0.0%) 0l (0.2%) 02 (04%)  n:1(1.1%)
Other (%)

Operation complications were hematoma in 1 (0.02%) patient, vocal cord
paralysis in 11 (1.9%) patients, temporary hoarseness in 10 (1.7%) patients,
permanent hoarseness in 7 (1.2%) patients, temporary hypoparathyroidismin
124 (21.4%) patients, permanent hypoparathyroidism in 11 (1.9%) patients,
temporary hypocalcemia in 263 (45.3%) patients, and permanent
hypocalcemiain13 (2.2%) patients.

Permanent hypocalcemia, permanent hypoparathyroidism and vocal cord
paralysis were more common in males than females (p=0.009, p=0.010,
p=0.502, respectively). For those operated with the suspicion of malignancy,
permanent hypocalcemia, permanent hypoparathyroidism, hoarseness, and
vocal cord paralysis were more common (p=0.150, p=0.040, p=0.875,
p=0.747, respectively). In patients with =65 years of age, postoperative
permanent and temporary hoarseness as well as vocal cord paralysis were
more common (p=0.009, p=0.398, respectively).
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Table 1: Indications for operation and pathology results

Total Female Male <65 >65
Number of patients 580| n:422 n:158 n:486, 83.8% |[n:94, 16.2%
Mean age (years) 49.5 49.1 50.57 45.43 71.19
Indication for operation

Multinodular goiter (%) n:354 (61.0%) [n:264 (62.6%) | n:90 (57.0%) [n:288 (59.3%)|n:66 (70.2%)

Suspicion of malignancy (%) |n:172 (29.7%) [n:114 (27.0%) | n:58 (36.7%) [n:152 (31.3%)|n:20 (21.3%)

Graves’ disease (%) n24 (4.1%)  |n:17 (4.0%) |n7 (44 %) |n23 (4.7%) [n:l (1.1%)

Toxic nodule/nodules (%) [n30 (5.2%) [n:27 (64%) |n3 (1.9%) [n23 (4.7%) |n77 (7.4%)

Pathology result
Nodular hyperplasia (%) n:281 (48.8%)|n:210 (49.8%) [n:71 (44.9%) | n:226 (46.5%) [n:55 (58.5%)
Papillary carcinoma (%) n:281 (48.5%)[n:201 (47.6%) | n:80 (50.6%)|n:246 (50.6%)[n:35 (37.2%)
Follicular carcinoma (%) n:ll (2.0%) [n7 (1.7%) n4 (2.5%)  [n:9 (1.9%) n:2 (2.1%)
Medullar CA (%) n:4 (0.7%) n:3 (0.7%) n:1 (0.6%) |n:3 (0.6%) n:l (1.1%)
Other (%) n:3 (0.0%)  |n:1(0.2%) n2 (1.3%) |n2(0.4%) [n:1(1.1%)

Table 2: Post-thyroidectomy hypocalcemia and hypoparathyroidism

HYPOCALCEMIA HYPOPARATHYROIDISM

None Tempor Perman Pvalue None Tempor Perman P value

ary ent ary ent
Age
<65 n:251  n:224  n:ll  P=0.701 n:370  n:107 n:9 P=0.69:
51.6% 46.1% a 76.1%
2.3% 22% 1.9%
n:s3 n:i3o n:75
265 56.4% 41.5% "2 79.8% Mt7 n:2
2.1% 18.1% 2.1%
Sex
Male n:g7 n:63 n:g P=0.009 n:124  n:27 n:7 P=0.01(
55.1%  39.9% a 78.5% a
5.1% 17.1% 4%
n:217  n:200 n:321
Female 51.4% 47.4% " 76.1% M%7 n:4
1.2% 23% 0.9%
Indication for operati
Multinodular goite n:179 n:170 n:5 P=0.150 n:263 n:87 n:4 P=0.04¢(
50.6% 48.0% b 74.3% a
1.4% 24.6% 1.1%
o n:98 n:66 n:134
Suspicion of 57.0% 38.a% N8 7795 N3l n:7
malignancy
n:13 n:11 4.7% n:22 18.0% 4.1%
54.2% 45.8% .q 91.7% .o "o
Gravestisease . ) .
nila nil6 0.0% n:26 8.3% 0.0%
46.7% 53.3% 86.7%
n:0 n:a n:0
Toxic
0.0% 13.3%  0.0%

nodule/nodules

*A p value p<0.05 is considered signidRmartson Cisiquare tesbFisher’s Exact test.

Table 3: Hoarseness and vocal cord paralysis after total thyroidectomy

Hoarseness Vocal Cord Paralysis
None Tempo Permar P value None Yes P value
ary ent
Age
<65 n:476 n:51.0°n:5 1.0 P=0009 n:478 n:8 P=0.39!
97.9% b 98.4% 1.6% b
>65 n:is 5.31n:2 2.1¢
n:g7 nio1 n:3
92.6% 96.8% 3.2%
sex
M ale n:153 n:21.3‘n:31.9P=0.62" n:154 n:4 P=0.50:
96.8% b 97.5% 2 % b
Fem ale n:8 1.9 n:40.9%
n:410 n:41s  n:7
97.2% 98.3% 1.7%
Indication for
operation
n:zaa ni6 1.7 n:4 1.1¢ n:3a7 n:7 P=0.91"
Multinodular 97.2% 98.0% 2.0% b
goiter n:4 2.3'n:3 1.7°P=0.94!
n:165 b n:168 n:4
Suspicion of 95.9% n:0 0.0t n:00.0 97.7% 2.3%
malignancy n. .
n:24 n:0 0.0¢n:0 0.0 n:24 n:o
Gravedisease 100% 100.0% 0.0%
Toxic n:3o0 n:3o n:o
nodule/nodules 100% 100.0 % 0.0%
*A p value < 0.05 is considered statisticaMp afga ifiGditare tebRisher’s Exact t

DISCUSSION

Today, the incidence of thyroid diseases increases with the increase in the
number of imaging and diagnostic methods. In cases of thyroid malignancy or
suspicion of malignancy, or in various hyperthyroidism cases such as toxic
adenoma and Graves' disease, thyroidectomy appears as a significant
treatment option. However, due to the secondary complications of the
operation, the decision to surgery constitutes a significant concern for both
the clinician and the patient. Due to these concerns, for thyroid cancers in
which the normal decision would be to perform thyroidectomy, in the recent
years, especially in patients with advanced age, decisions such as non-
operative follow-up or lifetime follow-up with drugs can be taken. This can
lead to the deprivation of the patients from absolute permanent treatment
even though there is a choice of full recovery and their subjection to medical
follow-up. Medical follow-up brings additional anxiety for the patient and the
patient's relatives. Similarly, this involves the adverse effects and risks of anti-
thyroid drugs as well as financial problems due to tests and close monitoring at
the hospital.

With the advancement in surgical techniques in recent years, there has been a
significant reduction in post-thyroidectomy complications. However, despite
these advancements, the incidence of post-thyroidectomy complications
may occasionally vary depending on the patient's or the condition's
characteristics.

The most common post-operative symptoms can be listed as dysphonia,
vocal cord paralysis, hypocalcemia, hypoparathyroidism, and hematoma. The
frequency of hoarseness varies between 0.7-5.65% in the literature.” In our
study, similar to the literature, the frequency of temporary hoarseness was
1.7% and the permanent hoarseness was 1.2%. Post-operative hoarseness
was observed more frequently in patients above 65 years of age than in
patients below 65 years of age (5.3% and %1, respectively). Possible delays in
the operation and related nerve damage were thought to be among the
reasons why hoarseness was observed more frequently over the age of
65.The effect of indication for operation and sex on hoarseness was not found
significant.

Vocal cord paralysis was observed in 1.9% of the patients. In males, althoughiit
was observed more commonly in those above 65 years of age and in those
operated due to malignancy, the difference was not statistically significant.
Previously, in an ltalian study analyzing 14934 patients, the frequency of
recurrent laryngeal nerve injury that resulted in vocal cord paralysis after total
thyroidectomy was 4.3%.° Moreover, similarly, in a meta-analysis of 23512
patients, the frequency of recurrent laryngeal nerve injury after total
thyroidectomy performed using different techniques varied between 3.47%
and3.67%.

In our study, the rates of transient hypocalcemia and hypoparathyroidism
were found to be 45.3% and 21.4%, respectively. In similar studies in the
literature, rates of transient hypocalcemia and hypoparathyroidism were
found to be 36.4% and 16.5%, respectively.® In our study, this rate was slightly
higher than in the literature, and one of the reasons may be the high vitamin D
deficiency in our society. In our study, permanent hypocalcemia frequency
was 2.2% and permanent hypoparathyroidism frequency was 1.9%. In males
and in those operated due to malignancy, these frequencies were much
higher. Permanent hypocalcemia frequency was 5.1% in males and 4.7% in
those operated due to malignancy. Permanent hypoparathyroidism was 4% in
males and 4.1% in those operated due to malignancy. In those operated due to
malignancy, the addition of central lymph node dissection is a significant risk
factor for hypoparathyroidism and hypocalcemia and can be the reason
behind increased frequencies of these conditions. However, in the literature,
hypocalcemia, and hypoparathyroidism were observed more commonly in
females than in males.*” Similarly, in the literature, in a series including 14934
patients, the frequency of permanent hypocalcemia after total thyroidectomy
was 2.2%, and this can be as high as 3.3% in cases operated due to
malignancy.’

Several previous studies have shown that the risk of hypocalcemia and
hypoparathyroidism after total thyroidectomy due to Graves' disease was
much higher. This was attributed to increased bone loss due to thyrotoxicosis
and the increased risk of hungry bone syndrome.”" However, in our patients,
the frequency of temporary hypocalcemia in those operated due to Graves'
disease was similar to in those operated due to other reasons, and the risk of
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permanent hypoparathyroidism and hypocalcemia did not increase.
Restoring euthyroidism prior to surgery in patients to be operated due to
Graves' disease can be considered as the factor that resulted in no increase in
therisk.

Hematoma was observed in only 1 patient (0.02%) in our study, but its
frequency in the literature varies between 1-3.7%.'°

Our study had some limitations. The mostimportant one was that although we
are a tertiary healthcare center, the sample size of some groups was low. With
larger sizes, intergroup differences can be more significant. Moreover, data on
factors that canresult in significant differences in postoperative hypocalcemia
and postoperative hypoparathyroidism risks, such as the patient's
comorbidities, preoperative vitamin D, and calcium levels, were not available.
In addition, the lack of preoperative vocal cord evaluation information of the
patients and the lack of information about whether lymph node dissection was
performed during the operation are among the limitations of the study.

CONCLUSION

In conclusion, complications following total thyroidectomy are more common
in those operated due to malignancies. The increase in complication risk
following operations due to benign indications such as Graves' disease and
toxic nodule was not substantial. In those operated due to Graves' disease and
toxic nodule, concerns regarding this complication should not withhold the
clinicians and patients this treatment if the best treatment option is surgery.
Multi-center studies with a larger sample size are required to relieve the
concerns regarding this subject. Considering the fact that concerns regarding
complications following thyroidectomy are often weighty enough to influence
the treatment decisions, we believe that this study is significant.

Acknowledgement: This study was supported by the Research Fund of the
Baskent University (Project No.KA21/528).

REFERENCES

1.Del Rio P, Carcoforo P, Medas F, et al. Adverse events in thyroid surgery:
observational study in three surgical units with high volume/year. BMC Surg.
2021Sep 25; 21(1): 352. doi: 10.1186/s12893-021-01353-6.

2.Patel KN, Yip L, Lubitz CC, et al. The American Association of Endocrine
Surgeons Guidelines for the Definitive Surgical Management of Thyroid
Disease in Adults. Ann Surg. 2020 Mar;271(3):e21-e93. doi:
10.1097/SLA.0000000000003580.

3.Caulley L, Johnson-Obaseki S, Luo L, et al. Risk factors for postoperative
complications in total thyroidectomy: A retrospective, risk-adjusted analysis
from the National Surgical Quality Improvement Program. Medicine
(Baltimore). 2017 Feb;96(5):€5752. doi: 10.1097/MD.0000000000005752.
4. Lorek AJ, Steinhof-Radwanska K, Zarebski W, et al. The prevalence of
hypoparathyroidism after thyroid surgery depending on the diagnosis, the
extent of the procedure, and the presence of parathyroid glands in the
postoperative examination. Endokrynol Pol. 2021;72(5):586-587.
doi:10.5603/EP.a2021.0080

5.Villarroya-Marquina |, Lorente-Poch L, Sancho J, et al. Influence of gender
and women's age on the prevalence of parathyroid failure after total
thyroidectomy for multinodular goiter. Gland Surg. 2020 Apr;9(2):245-51. doi:
10.21037/gs.2020.02.01.

6.Rosato L, Avenia N, Bernante P, et al. Complications of thyroid surgery:
analysis of a multicentric study on 14,934 patients operated on in Italy over 5
years. World J Surg. 2004 Mar;28(3):271-6. doi: 10.1007/s00268-003-
6903-1.

7.Pisanu A, Porceddu G, Podda M, et al. Systematic review with meta-analysis
of studies comparing intraoperative neuromonitoring of recurrent laryngeal
nerves versus visualization alone during thyroidectomy. J Surg Res. 2014 May
1,188(1):152-61. doi: 10.1016/j.jss.2013.12.022.

8.Eismontas V, Slepavicius A, Janusonis V, et al. Predictors of postoperative
hypocalcemia occurring after a total thyroidectomy: results of prospective
multicenter study. BMC Surg. 2018 Aug 9;18(1):55. doi: 10.1186/s12893-018-
0387-2.

9.Del Rio P, Rossini M, Montana CM, et al. Postoperative hypocalcemia:
analysis of factors influencing early hypocalcemia development following
thyroid surgery. BMC Surg. 2019 Apr 24;18(Suppl 1):25. doi: 10.1186/s12893-
019-0483-y.

10.Hallgrimsson P, Nordenstrom E, Bergenfelz A, et al. Hypocalcaemia after
total thyroidectomy for Graves' disease and for benign atoxic multinodular
goitre. Langenbecks Arch Surg. 2012 Oct; 397(7):1133-7. doi:

10.1007/s00423-012-0981-1.

11.Pesce CE, Shiue Z, Tsai HL, et al. Postoperative hypocalcemia after
thyroidectomy for Graves' disease. Thyroid. 2010;20(11):1279-1283.
doi:10.1089/thy.2010.0047

12.Chiang FY, Lin JC, Wu CW, et al. Morbidity after total thyroidectomy for
benign thyroid disease: comparison of Graves' disease and non-Graves'
disease. Kaohsiung J Med Sci. 2006;22(11):554-559. doi:10.1016/S1607-
551X(09)70352-3

215



	73: makel-17
	74: makale-17
	75: makale-17
	76: makael-17

