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Complications after total thyroidectomy in correlation
with histopathological and hormonal findings

Komrmukanuje mociauje ToTaaHe THPEOUIEKTOMHU]E Y KOpeJaliju ca

XUCTOIIATOJOIIKNM U XOPMOHAJIHUM HaJIa3nuMa

SUMMARY

IntroductionObjective Total thyroidectomy (TT) is fre-
quently performed in head and neck surgery and is re-
garded as a relatively straightforward procedure, but is
still accompanied by a number of complications. The
study aimed to examine the role and significance of TT
for the occurrence of postoperative complications in cor-
relation with histopathological (HP) and endocrinologi-
cal findings.

Methods A cross-sectional study was conducted involv-
ing 90 patients in the University Clinical Center of Re-
public of Srpska, Banja Luka, Bosnia and Herzegovina
that in the period between 2022 and 2024 underwent the
thyroid gland surgery. Preoperatively, hormonal analyses
and thyroid ultrasound examination as well as endovide-
olaryngoscopy (EVLS) examination were performed. TT
was performed in all patients. Postoperatively, HP diag-
nostics, control hormonal analyses, and EVLS examina-
tion were performed.

Results Vocal fold paralysis (VFP) was reported by 11
(12.2%) patients. HP analysis showed that in the majority
of cases the cause was goiter with/37 (41.1%) patients,
followed by follicular adenomawith 25 (27.8%), and pa-
pillary carcinoma with 18/(20%); other causes where
with the remaining 10 (11%):"According to-endocrino-
logical complications, hypocalcemia was present in 67
(74.4%) patients, and elevated parathyroid hormone lev-
els in 4 (44%).

Conclusion Patients with \VFP and hypocalcemia show
the highest incidence of postoperative complications af-
ter TT due to HP diagnosed goiter, follicular adenoma,
and papillary thyroid carcinoma. These findings may be
potentially useful in identifying elderly patients that are
atincreased risk of complications after TT that may sig-
nificantly affect their quality of life.

KEYWORDS: hypocalcemia; thyroid gland diseases;
vocal fold paralysis

INTRODUCTION

CAKETAK

Yeon/Ilnmb Toranna Tupeounexromuja (TT) ce yecto
W3BOJM Y XUPYPTHUjH TJIaBe U BpaTa U CMaTpa ce peia-
THUBHO jeTHOCTABHOM MPOIIEYPOM, &JI1 je jOIIl YBEK
npahena OpojHuM KoMIuluKanujama. CTyauja je uMana
3a IIIJb J]a UCTIKTA YJIOTY W 3Hauaj TT 3a'HacTaHak
IIOCTONEPATUBHUX KOMILUTHKAIIM]ja Y -KOpeIaluju ca
xucronatoiomkuM (XIT) u eHIOKPHHOIOMKUM HaJla-
3UMa.

Mertone Ctyauja npeceka je o0yxsarmia 90 6onecHuka
y YHHUBEpP3UTETCKOM KIMHHYKOM HEHTPY PeryOimke
Cprcke, bama JIyka, Bocna m Xepuerosuna y nepuony
on 2022. no 2024. roauHe KOjU ¢y TIOBPTHYTH OIepa-
Uju mrutacre sxiesne. [IpeorneparusHo cy ypahene
XOPMOHCKE aHaJIU3€ U YITpa3ByYHU-MIPErye]] ITUTACTe
JKIe3/e, Kao u eHposuaconapunrockonuja (EBJIC). TT
je ypahena ko cBux 6osecHuka. [TocronepaTusHo je y-
pahena XII qujarHOCTHKA, KOHTPOJIHE XOPMOHCKE aHa-
muse uapernen EBJIC.

Pesyararu [Tapanusy riacuauna (TIT) je umaino 11
(12,2%) 6onecuuka. XII ananuza je nmokaszana ia je 'y
BelinHM cydajeBa y3pok ctpyma kox 37 (41,1%) Gomne-
CHHKa, 3aTUM (onukynapHu aieHoM kof 25 (27,8%),
nanuiaapHu KapuuHoM koJ 18 (20%) u ocranu y3poun
kox 10 (11%). IIpema eHIOKPUHOJIOIKUM KOMILINKA-
L{jama, XUIoKaIeMuja je Ouiia mpucyTHa Koz 67
(74,4%) GonecHuka, a IOBUIIEH HUBO NAPATUPOUJIHOT
XOpMoHa Kot ueTHpH (4,4%).

3aksbyuak bonecuuiu ca I1I" n XunoxaaneMujoM Io-
Ka3yjy HajBelly y4ecTanocT MoCTONepaTHBHUX KOMILIU-
kanuja HakoH TT 360r XII 1ujarHOCTHKOBaHE CTPyMe,
(bonmKyIapHOT aJleHOMa U MaNMIapHOT KapLIHOMA
mrutacte xre3ne. OBH Hajla3u MOTY OUTH TOTEHIIU-
jaJHO KOPUCHHU Yy UACHTU(UKALUjH OOJIECHUKA CTapuje
JKMBOTHE 100U ¢ moBehaHUM PU3UKOM OJ1 KOMITIHKa-
II1ja HAKOH TOTAJIHE THPEOUAEKTOMHU]E, LIITO MOXE Y
3HAYAjHOj MEPH YTUIIATH HAa KBATUTET FBHXOBOT KH-
BOTA.

KipyuHe peun: xunoxaiuemuja; 00JIECTH IITUTACTE
XKIIe3]1e; apain3a IITacHUIa

Thyroid disorders are among the most common endocrine system diseases, and thyroidectomy
is a therapy of choice for benign changes, and is a surgical intervention normally used in cases
of suspected malignancy after ultrasound examination and fine-needle aspiration (FNA) [1].

Other reasons for thyroid surgery also include enlargement of the thyroid gland in the form of
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nodular or colloidal goiter that interferes with breathing or swallowing [2]. Even with recent
adjustments to TT meant to reduce the financial strain on hospitals, expenses are still growing
by 4.3% annually [3]. Currently, this surgical intervention is very common and is among the
safest surgical procedures [4]. Ultrasound is a mandatory diagnostic procedure for thyroid dis-
ease, due to its reliability and non-invasiveness among diagnostic procedures, unlike computed
tomography and nuclear magnetic resonance, both of which are reserved only for complex cases
[5].

However, thyroid surgery still carries a number of complications, regardless of whether it is
performed using the classic open technique or micro-invasive surgery, and even includes a cer-
tain degree of mortality [6]. The most common complications include hypoparathyroidism
(HPT), damage to the external branch of the superior laryngeal nerve, the recurrent laryngeal
nerve, postoperative hemorrhage, laryngeal edema, and tracheospasm with-dyspnea [6]. Post-
thyroidectomy hypocalcemia occurs due to HPT, which can result from the devascularization
or unintentional removal of the parathyroid glands [7]. A frequent and dangerous complication
after TT is hypocalcemia [8]. Its incidence is.about 1.2% and it most often, 40% of cases, occurs
as a transient symptom, and permanent in‘only 3% of cases [7,8]. One common complication

is damage to the recurrent laryngeal nerve.

The incidence of transientrecurrent vocal-fold paralysis (VFP) ranges from 5% to 8%, while
the rate of permanent recurrent VFP is between 0.3% and 3% [9]. The increase in the number
of TT is associated with more postoperative complications. Surgeon experience, or lack of it,
accounts for 46% to 56% of cases of unilateral and bilateral VFP, which can ultimately lead to
dysphonia, dysphagia,; and dyspnea [10]. Post-operative dysphonia can have significant impli-
cations-and consequences for patients, so it is crucial to take all necessary measures to minimize
this complication [11]. Postoperative hypocalcemia has a variety of causes. Since many of these
characteristics may be changed, it is critical to identify them after surgery so that high-risk

populations can be identified and early preventive measures can be put in place [12].

For patients who are experiencing changes in their voice, a multidimensional voice assessment
and a postoperative laryngeal examination are advised [13]. After thyroid surgery, 80% of pa-
tients have voice disorders, meaning that roughly 10% of patients have recurrent laryngeal
nerve damage [10]. Dysphonia after TT can significantly affect a patient’s quality of life and
interfere with their ability to effectively perform work and daily activities [11]. Preoperative
voice education, handling anticipated voice changes during surgery, and thorough voice care

after TT are all recommended by the guidelines [13].
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This study aimed to examine the role and significance of TT for the occurrence of postoperative
complications in correlation with HP and endocrinological findings.

METHODS

A cross-sectional study was conducted involving 90 patients with thyroid diseases whowunder-
went TT at the University Clinical Center of Republic of Srpska (UCC RS) in Banja Luka
between 2022 and 2024. Inclusion criteria were that the patients had thyroid diseases which
were not surgically treated until arrival at the center. Patients under 18 years of age and those
without a history of fine-needle aspiration were excluded. The research was approved by the
Ethics Committee of UCC RS (approval no. 01-19-439-2/24) and complied with the revised

ethical guidelines of the Declaration of Helsinki.

The patients underwent initial examination. Demographic characteristics and medical history
were taken at the Clinic for Endocrine Diseases. Indications for surgery were set by endocri-
nologists who, based on anamnestic data; clinical examination, ultrasound examination of the
thyroid gland, laboratory findings in the form of hormonal status and basic laboratory tests,
diagnosed one of the thyroid diseases. Following TT, which involved removing all thyroid tis-
sue, calcium, parathyroid hormone (PTH) and FT4 levels were measured at the Clinic for En-
docrinology. After 48 hthe patients were examined in the phoniatrics office to detect the con-
dition of the vocal folds, when endovideolaryngoscopy (EVLS) was performed to diagnose
whether there is proper mobility of both vocal folds, or whether there is unilateral or bilateral

damage to the n. laryngeus recurrens.

Data analysis was conducted using SPSS v22.0 (IBM, USA). Descriptive statistics are pre-
sented as the mean, median and standard deviation. Quantitative values are expressed as abso-
lute numbers (n) and percentages (%). For analysis of categorical variables, we used the y2-test
and Fisher’s exact test. Depending on the normality of the data distribution, we used the Stu-
dent’s t-test for independent samples or the Mann—Whitney test. For dependent variables, we
used the t-test for dependent samples or the Wilcoxon test. For numerical variables, either

Spearman’s or Pearson’s correlation was used. Results were considered significant if p < 0.05.
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RESULTS

This cross-sectional study included 90 patients of both genders. Demographic data, indications
for surgery, symptoms before and after surgery, TSH (thyroid-stimulating hormone) before and
after surgery, postoperative serum calcium level, PTH and occurrence of paralysis of one or
both vocal folds were collected. Of the total number of patients, 81 (90%) were female, average
age 54.18 + 11.8 years. The most common indication for TT was the isolated presence of goiter
in 51 (56.7%), followed by Hashimoto’s thyroiditis in 11 (12.2%) (Figure 1).

Five (5.6%) patients had preoperative symptoms, all of whom were women, while 85.(94.4%)
patients had no preoperative symptoms. The most common postoperative symptoms were dysp-
nea on exertion, dizziness, neck pain, dysphagia, and cough. Laryngeal symptoms after TT were
present in 13 (14.4%) patients and were reported as: hoarseness;hoarseness and difficulty swal-
lowing; difficulty swallowing and cough (Figure 2). HP.findings showed the highest presence
of goiter in 37 (41.1%) patients, followed by follicular adenoma in 25 (27.8%) and papillary
carcinoma in 18 (20%). VFP occurred in 11 patients (12:2%). The highest incidence of VFP
occurred in patients with an HP diagnosis of goiter.in 4 (4.4%) patients and papillary carcinoma
in 4 (4.4%) patients, but it was not statistically significant (y> = 3.88, df = 3, p = 0.27) (Table
1). In the total sample, 11 (12.2%) had unilateral VFP, while bilateral VFP was not detected.

In the total sample, 12 (13.3%) patients had clinical endocrinological symptoms postopera-
tively. Among the symptoms they mentioned calf pain, leg cramps, tingling sensation and a
general feeling of weakness. Sixty-seven (74.4%) patients had hypocalcemia, of which 51
(56.7%) had mild (1.9-2.2 mmol 1) and 16 (17.8%) severe hypocalcemia (< 1.9 mmol 1).
Four (4.4%) patients had elevated PTH levels. A statistically significant correlation was found
between age and postoperative Ca levels (r; = 0.2, p = 0.05). However, no statistically signifi-
cant associations were observed between age and postoperative TSH (1, =-0.09, p = 0.37), age
and preoperative TSH (r; = 0.004, p = 0.97) or postoperative PTH (r; = 0.02, p = 0.84) (Table
2).

There is a statistically significant correlation between postoperative PTH levels and the onset
of postoperative symptoms overall (U = 470.0, p = 0.005). Age does not show a statistically
significant correlation with postoperative symptoms (U = 671.5, p = 0.35), nor do preoperative
TSH (U =670.0, p=0.35), postoperative TSH (U =662.0, p = 0.31) or postoperative pH (Table
3).
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Logistic-regression analysis was conducted to evaluate the influence of age, HPT presence,
preoperative TSH levels, pH and gender on the total incidence of postoperative symptoms. The
overall model did not show a statistically significant difference when compared with the null
model (y*> = 5.013, p = 0.658), accounting for 8% of the variation in postoperative symptoms
(Nagelkerke R?). There was no statistically significant effect of individual factors on the occur-
rence of postoperative symptoms: age (p = 0.45), hyperthyroidism (p = 0.68), preoperative TSH
(p =0.88), pH (p = 0.57), and gender (p = 0.20) (Table 4).

DISCUSSION

The analysis of post-thyroidectomy complications reveals that, while these procedures are typ-
ically routine and relatively safe, they do carry some risks. The.most.common complications,
including VFP and HPT, can significantly affect patients’ quality of life [14].

TT still has an overall complication rate of up.to 54.4% [1]. Our study reveals several key
findings regarding laryngeal complications after TT,, highlighting their association with HP
findings and the patient’s hormonal status [9]. The findings also align with earlier research on
complications following thyroid surgery, particularly highlighting hypocalcemia and recurrent
laryngeal-nerve dysfunction as the most frequently encountered negative outcomes. We demon-
strated that the rate of recurrentlaryngeal-nerve dysfunction is 12.2%, with symptoms observed
in 14.4% of individuals. Our results align with previous studies that have reported comparable

complications [15].

Excessive use of alcohol, due to its toxic effect, can be one of the risk factors for thyroid cancer
[16]. We found that VFP occurred in 11 (12.2%) patients after TT, with no statistically signifi-
cant association with gender, age, presence of goiter, or hyperthyroidism. However, goiter and
papillary carcinoma were present in the majority of patients with VFP [17]. EVLS offers in-
sights into the anatomical structures and functional changes of the vocal folds, including their
appearance and vibratory patterns, without any complications [18]. These results align with
research conducted by other authors, which found that a notable proportion of patients experi-
enced VFP, with its occurrence being influenced by the surgeon’s level of expertise and the
scope of the operation [19]. In this regard, the importance of standardizing recurrent laryngeal-

nerve identification activities was emphasized to prevent nerve damage during surgery [20].

Regardless of changes in laryngeal mobility, individuals may experience swallowing issues

following thyroidectomy. Although they are more frequently noticed in the late postoperative
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phase, these problems, characterized by delayed triggering and stasis of food, may be seen in
the early postoperative period [21]. A study assessing a tool designed to calculate the likelihood
of hypocalcemia following TT discovered that the decline in PTH levels 1 h and 8 h after sur-
gery, in addition to magnesium levels on the second postoperative day, were reliable indicators

of more severe hypocalcemia [22].

These results are in line with research showing that hypocalcemia is the most frequent side
effect following thyroidectomy, with a frequency as high as 54.4%. Postoperative endocrino-
logical symptoms, such as tingling, muscle cramps and fatigue, were reported in-12 (13.3%)
patients. The most important factor influencing the occurrence of these symptoms-was the de-
gree of hypocalcemia (p = 0.001), while other factors such as the presence of goiter, hyperthy-
roidism and histopathological findings did not show a significant association. This confirms
previous findings linking hypoparathyroidism with postoperative hypocalcemia [23]. Increased
surgeon operative volume has been linked to better outcomes across various procedures, in-
cluding thyroidectomy. A study showed that thyroidectomies on elderly persons were less com-
mon among high-volume thyroid surgeons, who had fewer difficulties [24]. Risk-factor analysis
showed that the presence of goiter alone significantly influences the occurrence of postopera-

tive symptoms, which is congistent with the results of our study [25].

The decision regarding which surgical approach to take should be guided by the patient’s risk
factors, tumour characteristics-and overall clinical context [26]. Thoracoscopy is considered the
technique of choice for large retrosternal goiters descending into the mediastinum [27]. The
treatment of autoimmune diseases of the thyroid gland such as Hashimoto’s thyroiditis also
requires surgical therapy. The solution would be improvement of diagnostics, good preopera-
tive preparation, adequate intraoperative monitoring of the n. laryngeus recurrens and preoper-
ative use of corticosteroids. Adequate and good results are directly related to precise surgical

techniques, good operator experience and early voice rehabilitation [28].

CONCLUSION

Patients with VFP and hypocalcemia show the highest incidence of postoperative complications
after TT due to HP-diagnosed goiter, follicular adenoma and papillary thyroid carcinoma. These
findings may be useful in identifying elderly patients at increased risk of complications after

TT that can significantly affect their quality of life.

Conflict of interest: None declared.
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Table 1. Correlation of pathohistological findings and paralysis

. HP
Paresis Goiter | Papillary carcinoma | Follicular adenoma | Other P
Yes 4(44) 4(4.4) 1(1.1) 2(2.2) >0.05
No 33(36.7) 14 (15.6) 24 (26.7) 8 (8.9) '

v?=3.88, df = 3, p = 0.27; HP — histopathological
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Table 2. Correlation of endocrinological complications with laboratory parameters

Laboratory parameters N | Min. | Max. | Mean | SD
TSH preoperatively 90 0 433 | 155 | 1.14
TSH postoperatively 90 | 0.01 45 13.84 | 10.56
PTH postoperatively 90 1 75 32.7 | 16.28
Hypocalcemia postoperatively 90 | 1.06 | 256 | 2.02 | 0.32

“SD - standard deviation, TSH — thyroid-stimulating hormone; PTH — parathyroid hormone
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Table 3. Correlation of the occurrence of postoperative symptomatology overall with age and
laboratory parameters

PTH TSH TSH
Age . . .
postoperatively | preoperatively | postoperatively
p|0.35 0.005 0.35 0.31

U =470, p=0.005; PTH — parathyroid hormone; TSH — thyroid-stimulating hormone
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Table 4. Correlation of demographic laboratory and endocrinological and PH factors with
postoperative complications

: Odds ratio | 95% confidence interval
Variable Coef. (B) | SE (Exp B) Lower Upper p

Age 0.016 0.022 0.984 0.943 1.026 0.45
Hyperthyroidism No 1

Yes 0.476 1.159 1.610 0.166 15.592 0.68

TSH before 0.033 0.222 1.034 0.669 1.598 0.88

HP 0.57

1 -0.952 | 0.794 0.389 0.081 1.828 0.23

2 -0.210 | 0.846 0.476 0.154 4.257 0.80

y2-test=5.013, p=0.658, TSH - thyroid-stimulating hormone; HP — histopathological
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