DOI: https://doi.org/10.2298/SARH250328032G

UDC: 616.441-006-089.85(497.6)"2022/2024"

ORIGINAL ARTICLE / OPUTUHAJTHN PA[]

Complications after total thyroidectomy in
correlation with histopathological and hormonal
findings

Mirjana Gnjati¢'?, Dalibor Vranjes'? Vanja Nezi¢?, Branko Jurisi¢'?, Irma Ov¢ina®

'University of Banja Luka, Faculty of Medicine, Banja Luka, Republic of Srpska, Bosnia and Herzegovina;
2University Clinical Center of Republic of Srpska, ENT Clinic, Banja Luka, Republic of Srpska, Bosnia and
Herzegovina;

3University Clinical Center of Republic of Srpska, Clinic for Internal Diseases, Banja Luka, Republic of Srpska,
Bosnia and Herzegovina

SUMMARY

Introduction/Objective Total thyroidectomy (TT) is frequently performed in head and neck surgery and
is considered a relatively straightforward procedure, yet it is still associated with a number of complica-
tions. This study aimed to examine the role and significance of TT in the occurrence of postoperative
complications in correlation with histopathological (HP) and endocrinological findings.

Methods A cross-sectional study was conducted involving 90 patients in the University Clinical Center
of the Republic of Srpska, Banja Luka, Republic of Srpska, Bosnia and Herzegovina who underwent the
thyroid gland surgery 2022-2024. Preoperatively, hormonal analyses, thyroid ultrasound examination,
and endovideolaryngoscopy were performed. TT was performed in all patients. Postoperatively, HP
diagnostics, control hormonal tests, and endovideolaryngoscopy were performed.

Results Vocal fold paralysis (VFP) was reported by 11 (12.2%) patients. HP analysis showed that goiter
was the leading cause in 37 (41.1%) patients, followed by follicular adenoma in 25 (27.8%) and papillary
carcinoma in 18 (20%); other causes were present in the remaining 10 (11%). Regarding endocrinologi-
cal complications, hypocalcemia was present in 67 (74.4%) patients, and elevated parathyroid hormone
levels in four (4.4%) patients.

Conclusion VFP and hypocalcemia represented the most common postoperative complications after
TT, particularly in patients with HP-diagnosed goiter, follicular adenoma, or papillary thyroid carcinoma.
These findings may help identify older patients who are at increased risk of TT-related complications that
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could significantly impair their quality of life.
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INTRODUCTION

Thyroid disorders are among the most common
endocrine-system diseases, and thyroidectomy
is the therapy of choice for benign lesions, and
is a surgical intervention routinely used in cases
of suspected malignancy after ultrasound ex-
amination and fine-needle aspiration [1]. Other
reasons for thyroid surgery include enlargement
of the thyroid gland in the form of nodular or
colloid goiter that interferes with breathing or
swallowing [2]. Even with recent adjustments
to total thyroidectomy (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 proce-
dure for thyroid disease due to its reliability,
non-invasiveness among diagnostic procedures,
and its reliability and non-invasiveness, whereas
computed tomography and magnetic resonance
imaging are reserved for complex cases [5].
However, thyroid surgery still carries a num-
ber of complications, regardless of whether it
is performed using the classic open technique

or micro-invasive surgery, and even includes a
certain degree of mortality risk [6]. The most
common complications include hypoparathy-
roidism (HPT), damage to the external branch
of the superior laryngeal nerve, the recurrent
laryngeal nerve, postoperative hemorrhage,
laryngeal edema, and tracheospasm with dys-
pnea [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 hypocal-
cemia [8]. Its incidence is about 1.2%, and it
is transient in approximately 40% of cases and
permanent in only 3% [7, 8]. Another com-
mon complication is damage to the recurrent
laryngeal nerve.

The incidence of transient recurrent vocal-
fold paralysis (VFP) ranges 5-8%, while the
rate of permanent recurrent VFP is 0.3-3% [9].
The increase in the number of TT is associated
with more postoperative complications. Surgeon
experience, or lack thereof, accounts for 46-56%
of cases of unilateral and bilateral VFP, which
can ultimately lead to dysphonia, dysphagia,
and dyspnea [10]. Postoperative dysphonia can



have significant implications 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
population groups 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 sur-
gery, 80% of patients 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
perform work and daily activities [11]. Preoperative voice
education, managing anticipated voice changes during sur-
gery, and thorough voice care after TT are all recommended
by the guidelines [13]. This study aimed to examine the role
and significance of TT in the occurrence of postoperative
complications in correlation with histopathological (HP)
and endocrinological findings.

METHODS

A cross-sectional study was conducted involving 90 patients
with thyroid diseases who underwent TT at the University
Clinical Center of the Republic of Srpska (UCC RS) in Banja
Luka 2022-2024. Inclusion criteria were that the patients
had s thyroid disease 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 patients underwent an initial examination.
Demographic characteristics and medical history were
recorded at the Clinic for Endocrine Diseases. Indications
for surgery were determined by endocrinologists who, based
on anamnestic data, clinical examination, ultrasonography
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 tissue, calcium, parathyroid hormone
(PTH) and FT4 levels were measured at the Clinic for
Endocrinology. After 48 h, the patients were examined in the
phoniatrics office to assess the condition of the vocal folds,
and endovideolaryngoscopy was performed to diagnose
whether there was proper mobility of both vocal folds or
unilateral or bilateral damage to the n. laryngeus recurrens.

Data analysis was conducted using SPSS v22.0 (IBM,
USA). Descriptive statistics are presented as the mean,
median and standard deviation. Quantitative values are
expressed as absolute numbers (n) and percentages (%).
For analysis of categorical variables, we used the dl test
and Fisher’s exact test. Depending on the normality of the
data distribution, we used the Student’s t-test for indepen-
dent 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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Ethics: The study was approved by the Ethics Committee
of UCCRS (approval no. 01-19-439-2/24) and complied with
the revised ethical guidelines of the Declaration of Helsinki.

RESULTS

This cross-sectional study included 90 patients of both
sexes. Demographic data, indications for surgery, symptoms
before and after surgery, thyroid-stimulating hormone
(TSH) before and after surgery, postoperative serum cal-
cium level, PTH and occurrence of unilateral or bilateral
vocal-fold paralysis were collected. Of the total number of
patients, 81 (90%) were female, with a mean age of 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 postopera-
tive symptoms were dyspnea on exertion, dizziness, neck
pain, dysphagia, and cough. Laryngeal symptoms after T'T
were present in 13 (14.4%) patients and were reported as:
hoarseness; hoarseness and difficulty swallowing; 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 carci-
noma 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
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Figure 2. Presentation of laryngeal symptoms after surgery
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significant (ul = 3.88, df = 3, p = 0.27) (Table 1). In the total
sample, 11 (12.2%) had unilateral VFP, while no cases of
bilateral VFP were detected.

Table 1. Correlation of pathohistological findings and paralysis

HP
Paresis i i
I Goiter Paplllary Follicular Other p
carcinoma adenoma
Yes 4(4.4) 4 (4.4) 1(1.1) 2(22) >0.05
No 33(36.7) 14 (15.6) 24 (26.7) 8(8.9) )

x*=3.88, df = 3, p =0.27; HP - histopathological

In the total sample, 12 (13.3%) patients had clinical
endocrinological symptoms postoperatively. Among the
symptoms reported were calf pain, leg cramps, tingling
sensations, 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 L") and 16 (17.8%) severe hy-
pocalcemia (< 1.9 mmol L'). Four (4.4%) patients had
elevated PTH levels. A statistically significant correlation
was found between age and postoperative calcium levels
(ry=0.2, p = 0.05). However, no statistically significant
associations were observed between age and postopera-
tive TSH (r, = -0.09, p = 0.37), age and preoperative TSH
(ry = 0.004, p = 0.97) or postoperative PTH (r, = 0.02,
p = 0.84) (Table 2).

Table 2. Correlation of endocrinological complications with labora-
tory parameters

Laboratory parameters N | Min. | Max. | Mean | SD

TSH preoperatively 920 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 | 2.56 | 2.02 | 0.32

TSH - thyroid-stimulating hormone; PTH - parathyroid hormone

Table 3. Correlation of the occurrence of postoperative symptomatol-
ogy 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

There is a statistically significant correlation between
postoperative PTH levels and the onset of postoperative
symptoms overall (U = 470, p = 0.005). Age does not show
a statistically significant correlation with postoperative
symptoms (U = 671.5, p = 0.35), nor do preoperative TSH
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(U =670, p = 0.35), postoperative TSH (U = 662, p = 0.31)
or postoperative pH (Table 3).

Logistic-regression analysis was conducted to evaluate
the influence of age, HPT presence, preoperative TSH
levels, pH, and sex on the total incidence of postoperative
symptoms. The overall model did not show a statistically
significant difference when compared with the null model
(x*=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 occurrence of postoperative symptoms: age (p = 0.45),
hyperthyroidism (p = 0.68), preoperative TSH (p = 0.88),
pH (p = 0.57), and sex (p = 0.20) (Table 4).

DISCUSSION

The analysis of post-thyroidectomy complications reveals
that, while these procedures are typically routine and rela-
tively safe, they do carry some risks. The most common
complications, including VFP and HPT, can significantly
affect patients’ quality of life [14]. T'T still has an overall
complication rate of up to 54.4% [1]. Our study reveals
several key findings regarding laryngeal complications
after T'T, 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 fre-
quently encountered negative outcomes. We demonstrated
that the rate of recurrent laryngeal-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 T'T, with no
statistically significant association with sex, age, presence of
goiter, or hyperthyroidism. However, goiter and papillary
carcinoma were present in the majority of patients with VFP
[17]. EVLS offers insights into the anatomical structures and
functional changes of the vocal folds, including their ap-
pearance and vibratory patterns, without any complications
[18]. These results align with research conducted by other
authors, which found that a notable proportion of patients
experienced VEP, with its occurrence being influenced by

Table 4. Correlation of demographic laboratory and endocrinological and PH factors with postoperative complications

95% confidence interval
Variable Coef. (B) SE Odds ratio (Exp B) 2 p
Lower Upper
Age 0.016 0.022 0.984 0.943 1.026 0.45
o No

Hyperthyroidism

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

x>-test =5.013, p = 0.658, TSH - thyroid-stimulating hormone; HP - histopathological
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the surgeons 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 thyroidec-
tomy. Although they are more frequently noticed in the
late postoperative 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 surgery, 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 follow-
ing thyroidectomy, with a frequency as high as 54.4%.
Postoperative endocrinological symptoms, such as tingling,
muscle cramps and fatigue, were reported in 12 (13.3%)
patients. The most important factor influencing the occur-
rence of these symptoms was the degree of hypocalcemia
(p = 0.001), while other factors such as the presence of
goiter, hyperthyroidism and histopathological findings did
not show a significant association. This confirms previous
tindings linking hypoparathyroidism with postoperative
hypocalcemia [23]. Increased surgeon operative volume
has been linked to better outcomes across various pro-
cedures, including thyroidectomy. A study showed that
thyroidectomies on elderly persons were less common
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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 iden-
tifying elderly patients at increased risk of complications
after T'T that can significantly affect their quality of life.
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Komnaukauuje nocne TotanHe TMpeouaeKTommje y Kopenauuiju ca
XMCTONATO/IOLIKMM U XOPMOHA/IHUM HaNnasuma

MwupjaHa lbatrh'2, Jannbop Bpameww'?, Barba Hexuh?, bpanko Jypuiwuh'? Mpma OBunHa®

'"YHusep3uteT y Barboj Jlyum, MeguuuHckun dakyntet, batba Jlyka, Penybnuka Cpncka, bocHa v XepuieroBuHa;
YHnBep3UTETCKM KNUHUYKK LieHTap Penybnuke Cpncke, KnuHuka 3a 6onectu yxa, rpna v Hoca, barba Jlyka, Peny6nuka Cpricka, bocHa n

XepLerosuHa;

3YHUBep3UTETCKM KNMHUYKY LeHTap Penybninke Cpricke, KnuHuka 3a yHyTpalukbe 6onect, batba Jlyka, Penybnmka Cpncka, bocHa n

XepuerosuHa

CAXETAK

YBoa/Lum TotanHa Tupeoungektommja (TT) uecto ce u3sogu y
XVPYPrujy rnaBe v Bpata 1 CMaTpa ce penaTuBHO jeJHOCTaBHOM
npoLeaypom, anu je jow yBek npaheHa 6pojHUM KOMANMKaLy-
jama. Linsb oBe cTyauje 6uo je fa ce ucnuta ynora v 3Hauaj TT
y HaCTaHKy NnocTonepaTMBHUX KOMMNAMKaLMja y Kopenaumju
ca xuctonatonowkum (XI) 1 eHAOKPUHONOLWKMM Hasla3numa.
MeTtoge Cryanja npeceka obyxBatuna je 90 bonecHuKa Koju cy
611 NoaBPrHy TV onepauujy WTUTacTe xnesae y YH1Bep3nTeT-
CKOM KNMHUYKOM LieHTpy Peny6nnke Cpncke y bawoj Jlyuw, y
bocHu n XepuerosuHu, y neprogy og 2022. go 2024. rogmHe.
lMpeonepaTtBHO Cy ypaheHe XOpMOHCKe aHanu3e, ynTpassyyHu
npernep WMTacTe Xne3ae u eHAoBrAeonapuHrockonmja. Kog
cBUX 6onecHuKa ypaheHa je TT. [ocTtonepaTuBHO cy ypaheHe
XM gujarHocTMKa, KOHTPOJSIHE XOPMOHCKE aHanm3e v eHLoBY-
[eonapuHrockonuja.

Pesyntatu Mapann3sy rnacHuua nmano je 11 (12,2%) 6onecHu-
Ka. X aHanu3a nokasana je fa je y BehuHu cnyyajeBa y3pok
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6o cTpyma — Kog 37 (41,1%) bonecHviKa, 3aTum GonnKynapHu
apgeHoM - Kog, 25 (27,8%), nanunapHu KapumHom Kog 18 (20%)
1 octanu y3pouu kog 10 (11%) 6onecHnka. Of eHOOKPUHONO-
WKUX KOMMNJMKaLWja, Xrnokanuemuja je 6una nprcyTHa Kog 67
(74,4%) 6onecHMKa, a NOBYLIEH HABO NAaPATUPOUAHOT XOPMOHA
Kop ueTnpu (4,4%) 6onecHvKa.

3akiyuak Hajsehn 6poj noctonepatBHMX KOMMIMKaLuja
HakoH TT jaBrba ce Kop 60necHUKa ca napanr3om rnacHuua
1 xunokanuemujom 36or XM gnjarHoctrikoBaHe cTpyme, $o-
NNKyNapHOT afjeHoMa v ManunapHor KapumMHoMa WwimTacTe
xne3ge. OBU Hanasy Mory GUTV KOPUCHW Yy naeHTudnKauujn
6onecHUKa cTapuje X1MBOTHe f061 c noBehaHUM PU3UKOM Of,
KOMM/MKaLmja HakoH TT, LITO MOXe 3HayajHOo yTULATK Ha KBa-
NINTET HUXOBOT XMBOTA.

KrmbyuHe peun: xunokasnuemuja; 60n1ectu WntacTe Xnesge;
napanusa rnacHuua
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