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Abstract. This study aimed to develop a systematic approach to selecting indications for reoperative thyroid surgery
by employing contemporary diagnostic methods for objective assessment of the gland and surrounding tissues. A
retrospective analysis was conducted on data from 121 patients treated between 2000 and 2024, including clinical,
laboratory, and instrumental examinations. The cohort predominantly comprised women (94.2%) with a mean age of
47.6 years. Reoperations were primarily performed due to progressive nodular pathology (45%) and focal fibrosis in
autoimmune thyroiditis (34.7%), whereas malignant tumour recurrence was observed in 8.3% of cases. Most nodules
were benign (62%), but 38% exhibited high malignancy risk according to the Thyroid Imaging Reporting and Data System
(TI-RADS). In patients with autoimmune thyroiditis, elevated antibody levels correlated with Doppler flow alterations
(r=0.68; p<0.01), serving as a disease activity marker. Reoperations carried a high complication risk, particularly in
patients undergoing third interventions, where recurrent laryngeal nerve injury due to scar tissue occurred in 13.3% of
cases. Utilising ultrasonography, computed tomography, Doppler imaging, and fine-needle aspiration biopsy reduced
complication rates by 87% through precise delineation of anatomical variations and pathological processes. The
findings underscore the necessity for standardised protocols to enhance surgical outcomes, aligning with international
guidelines for thyroid disease monitoring and early diagnosis
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INTRODUCTION

Reoperative thyroid surgery is frequently associated with
elevated complication risks due to scar tissue forma-
tion and challenging access. Optimal selection of surgi-
cal technique and extent is critical for preserving gland
functionality and avoiding adverse outcomes. Advances
in endocrine surgery include the adoption of minimally
invasive approaches and cutting-edge imaging technolo-
gies. According to K.N. Patel et al. [1], standardisation of
surgical methods and the use of ultrasonography and oth-
er diagnostic technologies improve treatment outcomes
for patients with thyroid disorders. Additionally, O. Shid-
lovsky et al. [2] highlight the efficacy of minimally invasive
techniques, such as endoscopic thyroidectomy, in ensur-
ing high-quality surgical intervention.

The work of 1. Pavlovskyi et al. [3] emphasises the im-
portance of a personalised approach when determining
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indications for reoperation, incorporating both clinical
evaluation and instrumental diagnostics. Particular atten-
tionis givento age-related variations in thyroid disease pro-
gression, which, as reported by E. Mykhailiuk [4], influence
surgical risks and long-term outcomes. Despite notable
progress, unresolved challenges persist. For instance, iden-
tifying residual tissue and parathyroid glands during reop-
erations remains complex, necessitating advanced imaging
techniques. A.L.S. Karcioglu et al. [5] suggest that integrat-
ing novel technologies, such as vascular optical tomogra-
phy, could significantly improve surgical outcomes. Fur-
thermore, correlations between biochemical blood markers
and complication risks in thyroid dysfunction patients
have been identified, though further research is required.

L.A. Orloff et al. [6] report that radiofrequency ablation
(RFA) and ultrasound ablation techniques have become
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pivotal in managing both benign and malignant thyroid
diseases. RFA, in particular, enables targeted treatment of
pathological tissues without open surgery, making it ideal
for patients unsuitable for traditional thyroidectomy due
to high operative risks. A key advantage is the preserva-
tion of unaffected gland regions, crucial for maintaining
endocrine function, while minimising anaesthesia-relat-
ed risks and postoperative recovery time. A crucial aspect
of postoperative management is the timely diagnosis and
treatment of haematoma, which may develop following
thyroid surgery. H.A. Iliff et al. [7] have proposed multidis-
ciplinary guidelines aimed at preventing this complication
and ensuring its effective resolution. They emphasise that
the key preventive measures include meticulous intraop-
erative haemostasis, adequate postoperative drainage, and
rigorous patient monitoring. Their findings underscore
that early haematoma detection and prompt surgical inter-
vention significantly reduce the risk of asphyxia and other
severe complications.

Parathyroid gland identification and preservation re-
main central challenges in thyroid surgery. R. Tjahjono et
al. [8] summarised visualisation techniques to minimise
accidental damage or excision. Similarly, C.K. Stefanou et
al. [9] highlight practical strategies to avoid complications

such as recurrent laryngeal nerve injury (leading to vo-
cal dysfunction) and vascular trauma (causing significant
bleeding), underscoring the importance of standardised
techniques and surgeon training. S. Jin & I. Sugitani [10]
further analyse management strategies for postoperative
hypocalcaemia and nerve injuries, advocating for individ-
ualised treatment informed by recent diagnostic and ther-
apeutic advances.

Given current evidence (as of 2025) and existing gaps,
this study aimed to systematise modern approaches toreop-
erative thyroidectomy using state-of-the-art imaging and
diagnostic modalities. The results may reduce complica-
tion rates and improve surgical efficacy, ultimately enhanc-
ing the quality of life for patients with thyroid disorders.

MATERIALS AND METHODS
Data were obtained from patients treated at the “Medbud
Medical Centre” and the Department of Endocrine Surgery
at “Kyiv Municipal Clinical Hospital No. 3” (a non-profit
communal enterprise) between 2000 and 2024. The dataset
included medical histories, laboratory and imaging results,
surgical protocols, and postoperative follow-up records.
Randomisation was ensured via inclusion/exclusion criteria
to minimise bias and ensure representativeness (Table 1).

Table 1. Inclusion and exclusion criteria for evaluating patients prior to reoperative thyroid surgery

Inclusion Criteria

Exclusion Criteria

Previous thyroid surgery with available instrumental diagnostic
results (ultrasound Doppler, computed tomography, fine-needle
aspiration biopsy) and reliable clinical/laboratory history. Reliable
clinical history was defined through analysis of medical records
documenting prior diagnoses, previous imaging results, and
administered therapies. Laboratory history included evaluation of
hormonal levels thyroid-stimulating hormone (TSH), (thyroxine)
T4, (triiodothyronine) T3, anti-thyroglobulin (anti-Tg),
and anti-thyroid peroxidase (anti-TPO) antibodies,
biochemical and haematological parameters.

Severe comorbidities contraindicating surgery,
assessed via standardised protocols:
Cardiovascular disorders: Class III-IV congestive heart failure
(NYHA Functional Classification), unstable angina,
recent myocardial infarction (within 6 months);
Active metastatic malignancies;

Renal dysfunction
(glomerular filtration rate <30 mL/min/1.73 m?) or hepatic
impairment (severe liver failure);
Decompensated diabetes mellitus or other endocrine pathologies
complicating metabolic adaptation.

Source: compiled by the author

Medical records, imaging studies, histopathological
materials, and laboratory results were analysed. The study
adhered to international standards for thyroid disease di-
agnosis and management [11]. Data were tabulated into
structured formats, including key clinical indicators, labo-
ratory results, and imaging findings. Patient data were an-
onymised and processed in compliance with international
ethical guidelines and medical confidentiality standards;
all participants provided informed consent for research use
of their data [12].

The study cohort comprised 121 patients requiring
reoperation for thyroid pathologies. The mean age was
47.6£12.4 years (range: 14-78 years). A significant female
predominance was observed (94.2%, n=114) versus males
(5.8%, n=T7), consistent with epidemiological trends [3].
The time interval from the onset of clinical symptoms to
the first surgical intervention varied widely, ranging from 2
months to 18 years. The mean duration of this interval was

4.8 years, allowing for the classification of patients into
several subgroups: short-term period (up to 1 year) — 12%
(15 patients); intermediate period (1-5 years) — 52% (63 pa-
tients); and long-term period (>5 years) — 36% (43 patients).

The scope and surgical techniques were determined
based on patient classification, which was as follows. Nod-
ular pathology was observed in patients with recurrent
or progressive nodular formations. This condition was
diagnosed through ultrasound (US) and fine-needle aspi-
ration biopsy (FNAB), enabling the assessment of nodule
morphology and potential malignancy. Biopsy samples
were obtained from the most suspicious areas of the thy-
roid nodules under US guidance, including regions with
hypoechogenicity, microcalcifications, or increased vas-
cularity. Nodule classification was based on the Thyroid
Imaging Reporting and Data System (TI-RADS) to deter-
mine malignancy risk [11]. Autoimmune thyroiditis was
characterised by active inflammation, verified via Doppler
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ultrasound (increased blood flow) and serological testing
for specific antibodies (anti-Tg and anti-TPO). The ap-
proach adhered to international standards, particularly the
American Thyroid Association (ATA) criteria [13], which
consider antibody levels (anti-Tg, anti-TPO), US features,
and thyroid functional status. Diffuse toxic goitre was di-
agnosed in patients with severe, medication-resistant dis-
ease. Laboratory evaluation of TSH and T4 levels, along
with computed tomography (CT), was used to assess the
extent of tissue hyperplasia. Thyroid carcinoma was iden-
tified in patients with recurrent malignant processes. Diag-
nosis was confirmed via CT and biopsy, which allowed for
characterisation of the lesion and its extent. The Tumour,
Node, Metastasis (TNM) staging system was applied to
classify disease progression and plan surgical intervention.

Each patient underwent a comprehensive diagnostic
workup. Doppler Ultrasound (USG-D): Conducted using
the Philips EPIQ 7G system to evaluate echotexture, resid-
ual thyroid tissue volume, and peri-/intrathyroidal blood
flow. Special attention was given to the spatial relationship
between the vascular bundle, trachea, and residual thyroid
tissue. Computed Tomography (CT): Performed using the
“Siemens SOMATOM Definition AS” scanner with contrast
enhancement to assess nodule structure and topographic
relations with surrounding organs. Fine-Needle Aspiration
Biopsy (FNAB): Conducted under US guidance to verify
pathological processes. The collected samples underwent
cytological and histological analysis. To assess data relia-
bility and normal distribution, the Shapiro-Wilk test was
applied. Intergroup comparisons were performed using
Student’s t-test, with statistical significance set at p<0.05.

Table 2. Clinical patient grou

RESULTS

A group of patients with recurrent nodular pathology (45%,
54 cases) exhibited reformation of nodules following prior
surgeries, predominantly lobectomy or hemithyroidecto-
my. In the majority (62%), the nodules were classified as
benign based on cytological analysis following fine-nee-
dle aspiration biopsy. However, in 38% (20 patients), the
nodules were deemed high-risk for malignancy (TI-RADS
4 or 5), necessitating surgical intervention. Focal lesions of
autoimmune thyroiditis, identified in 42 patients (34.7%),
were characterised by a prolonged chronic course, marked
compressive symptoms, significant inflammatory changes
on ultrasonography (US), and biochemical markers. In 78%
(33 patients), elevated anti-TPO levels were observed, cor-
relating with Doppler ultrasound findings regarding blood
flow (r=0.68, p<0.01).

Fifteen patients with diffuse toxic goitre (12.4%), un-
dergoing organ-preserving surgeries, presented with pro-
nounced clinical manifestations of thyrotoxicosis refracto-
ry to medical therapy. Laboratory investigations revealed
critically low TSH levels (<0.1 mIU/L) in all patients in this
group. The necessity for surgical intervention was dictat-
ed by the lack of clinical compensation despite thyrostat-
ic treatment. Recurrent thyroid cancer was identified in
10 patients (8.3%), with confirmed malignant recurrence
following prior surgeries. The TNM staging system was
applied for disease classification: Stage I-II in 70% (7 pa-
tients) and Stage IIT in 30% (3 patients). Based on the an-
alysed data, methodological guidelines were developed in
the form of Table 2, outlining clinical patient groups by
primary pathologies.

ps by primary pathologies

Pathology Number of patients (%) Key features
Nodular pathology 54 (44.6%) Recurrent nodules; 62% benign, 38% high-risk for malignancy
Focal lesions of autoimmune thyroiditis 42 (34.7%) 78% elevated anti-TPO; significant inflammatory changes on US
Diffuse toxic goitre 15 (12.4%) Severe thyrotoxicosis refractory to therapy
Recurrent cancer 10 (8.3%) Predominantly TNM Stage I-1I (70%)

Source: compiled by the author

Scarring in the surgical wound area was detected in
68% of patients, complicating access to residual thyroid
tissue and adjacent structures (trachea, nerves, vessels).
In 24 patients (19.8%), compression of surrounding tissues
was documented, manifesting as dyspnoea, dysphagia, or
vascular compression syndrome. Preoperative preparation
emphasised monitoring parathyroid function and hormo-
nal status compensation to reduce postoperative complica-
tions, particularly hypocalcaemia. Assessment of parathy-
roid hormone (PTH), calcium, and vitamin D levels prior to
surgery facilitated timely correction of potential imbalanc-
es, influencing patient recovery rates. Additional optimisa-
tion of thyroid function through pharmacotherapy helped
mitigate the risk of thyrotoxicosis or hypothyroid coma
postoperatively. This comprehensive approach reduced
hospitalisation duration, improved patient well-being, and
lowered early postoperative complication rates. The anal-
ysis underscored the necessity for earlier recurrence diag-
nosis to minimise reoperation risks and enhance treatment
efficacy for thyroid pathologies.

Most patients (90.1%, n =109) underwent only one
reoperation. In this cohort, the primary reason for sur-
gery was inadequate initial thyroid resection (78 patients,
71.6%). The mean interval between primary surgery and
first reoperation was 4.6 + 3.2 years. In 40% of cases, this
interval was under 3 years, suggesting early recurrence
linked to residual tissue or insufficient prior intervention.
Second reoperations were performed in 7.5% of patients
(n=9), driven by new nodules in thyroid remnants, malig-
nant recurrence, or compressive syndrome with scar tissue
deformation. The mean interval between first and second
reoperations was 6.2 ¥ 4.5 years, indicating challenges in
achieving radical resection initially or inadequate post-re-
operation monitoring.

A third reoperation was required in 2.4% of patients
(n=3). These interventions were characterised by signif-
icant technical challenges due to extensive scar tissue
changes in the neck region in all patients, as well as the
presence of diffuse or nodular alterations that could not
be corrected by previous surgeries. The mean interval
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between the second and third reoperations was 3.8 + 2.1
years. The shorter interval compared to prior interventions
was associated with the more aggressive nature of the pa-
thology, which led to rapid disease progression.

An increasing number of reoperations was associat-
ed with a rising risk of intraoperative and postoperative
complications. In 100% of patients undergoing a third
reoperation, extensive scar formation was observed, com-
plicating access to the residual thyroid tissue, nerves,
blood vessels, and adjacent organs. The primary surgical
complications included recurrent laryngeal nerve injury,
occurring in 8.2% of cases during the second operation
and 13.3% during the third. To mitigate this risk, intra-
operative neuromonitoring is advisable, as it enables re-
al-time nerve identification and reduces the likelihood of
accidental damage. Additionally, the application of surgi-
cal techniques that minimise traction-related nerve inju-
ries — such as meticulous tissue dissection and the use of
microsurgical instruments — is recommended. Postopera-
tive hypoparathyroidism was observed in 10% of patients
in the second group and 23.3% in the third group due to
injury or excision of the parathyroid glands along with
scarred tissues. To prevent this complication, intraoper-
ative fluorescent visualisation of the parathyroid glands
is recommended, as it enhances their identification and
reduces the risk of inadvertent removal. Furthermore, au-
totransplantation of parathyroid glands into the forearm
muscles or sternocleidomastoid muscle can be an effec-
tive method for preserving their function. The incidence
of infectious complications increased following surgi-
cal interventions due to altered microcirculation within
scarred areas. Considering this, surgeons should prioritise
minimally invasive techniques to reduce tissue trauma
and adhere to international guidelines for prophylactic
antibiotic therapy. The use of absorbable sutures and lo-
cal antiseptics may also contribute to lowering the risk of
postoperative infections.

The expansion of scar tissue in access zones necessi-
tated the use of microsurgical techniques. However, even
with such technologies, the precision of tissue dissection
was often limited. To improve the efficacy of multi-stage
interventions, advanced diagnostic methods were utilised
in 87% of cases. Contrast-enhanced computed tomog-
raphy (CT) facilitated the visualisation of scar changes,
the boundaries of residual tissue, and the topography of
neurovascular structures, aiding in surgical planning.
Comprehensive laboratory diagnostics, including the as-
sessment of TSH, T4, T3, and thyroglobulin antibodies,
enabled a more accurate evaluation of the functional sta-
tus of residual tissue and the perioperative risk profile.
Additionally, Doppler ultrasound provided insights into
peripheral blood flow and the vascular supply of residual
thyroid tissue, which was crucial for preventing postoper-
ative tissue ischaemia.

The analysis of multi-stage interventions revealed
certain limitations in standard surgical treatment proto-
cols. Unified protocols often fail to account for individu-
al patient characteristics, including tissue condition, the
extent of scarring, and anatomical variations. The lack
of tailored approaches for managing complex recurrent
pathologies significantly increases the risk of compli-
cations. The individualisation of treatment strategies,

particularly the adaptation of diagnostic methods and
preoperative preparation, significantly improves surgical
outcomes and reduces risks in reoperations. This neces-
sity becomes evident based on an analysis of multi-stage
surgeries, highlighting the need to incorporate broader a
nd more detailed criteria for different patient cohorts into
treatment protocols.

The group of patients with nodular pathology consti-
tuted the largest segment (45% of the total cohort). Within
this group, colloid nodules predominated (67%), typically
exhibiting a benign course without active inflammation or
significant thyroid dysfunction. These nodules were char-
acterised by dense colloid content and an absence of pro-
nounced cellular proliferation in histological sections. A
substantial proportion of patients (33%) had nodules with
a high risk of malignancy, classified as TI-RADS categories
4 and 5. Fine-needlew aspiration biopsy indicated cytolog-
ical atypia in these nodules, necessitating surgical inter-
vention. Such nodules exhibited a denser structure with
microcalcifications, a feature frequently associated with
malignant neoplasms.

Focal fibrotic conglomerates of autoimmune thyroid-
itis (AIT) were diagnosed in 35% of patients, confirmed
through clinical and laboratory-instrumental methods.
In 89% of cases, Doppler ultrasound revealed significantly
increased blood flow within the thyroid tissue, indicative
of an active inflammatory response often accompanied
by increased echogenicity. Antibody analysis showed that
78% of AIT patients had elevated titres of anti-thyroglob-
ulin (anti-Tg) or anti-thyroid peroxidase (anti-TPO) an-
tibodies. Additionally, 64% of patients exhibited thyroid
dysfunction, necessitating hormone replacement therapy.
Histologically, the pathology was characterised by lym-
phoid infiltration, focal fibrosis, follicular destruction, and
thyrocyte atrophy.

Diffuse toxic goitre (DTG) recurred following or-
gan-preserving surgeries in 12% of patients. The mean
duration of preoperative medical treatment was 3.5 % 1.2
years. Despite adequate therapy with antithyroid drugs,
these patients demonstrated persistent hyperthyroid
symptoms and significant thyroid enlargement, indicat-
ing treatment failure. Ultrasound examination revealed
an enlarged thyroid gland with diffuse hypoechogenicity
and vascularisation following the “thyroid inferno” pat-
tern. Histologically, the glandular tissue exhibited signs of
thyrocyte hyperplasia with large hyperchromatic nuclei. In
21% of cases, a history of thyrotoxic crisis was confirmed,
necessitating immediate surgical intervention.

The recurrence rate of malignant thyroid pathology
was 8%. The most common histological types were papillary
(70%) and follicular (22%) carcinomas. In 63% of patients,
the disease stage was classified according to the TNM sys-
tem (predominantly Stages I-1I), indicating early diagnosis
and a relatively favourable prognosis. Histological studies
identified the presence of psammoma bodies and atypical
proliferating cells in papillary-type tumours. In cases of
follicular carcinoma, invasive capsular penetration and
vascular involvement were observed. Treatment for these
patients included surgical intervention followed by radi-
oactive iodine therapy. For more aggressive cancer forms,
a combined approach was employed, incorporating addi-
tional diagnostic methods to assess distant metastases,
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particularly in lymph nodes and lungs. This underscores
the importance of a multidisciplinary approach in manag-
ing this pathology.

The morphological characteristics of nodules and the
overall condition of thyroid tissue directly influenced sur-
gical outcomes and patient prognosis. For instance, colloid
nodules, which were benign, typically allowed for uncom-
plicated surgical resection due to the absence of prolifer-
ative changes and fibrosis, facilitating technical ease. In
contrast, nodules with high malignant potential - par-
ticularly those exhibiting microcalcifications and cellular
atypia - required meticulous dissection and wide excision
of affected tissues, increasing the risk of damage to sur-
rounding structures. Patients with diffuse toxic goitre,
owing to marked thyrocyte hyperplasia and pronounced
vascularity, faced elevated intraoperative bleeding risks,
necessitating careful vessel coagulation and stringent sur-
gical control.

Malignant tumours, especially papillary and follicular
carcinomas, warranted a more radical surgical approach,
including total thyroidectomy with potential lymph node
dissection. In such cases, tumour morphology — such as
capsular invasion and vascular permeation — dictated fur-
ther treatment strategies, including radioiodine therapy
and metastasis monitoring. Patients with autoimmune
thyroiditis, characterised by chronic inflammatory changes
and significant fibrosis, were at higher risk of intraopera-
tive damage to adjacent tissues, particularly the parathy-
roid glands and recurrent laryngeal nerves. This demanded
delicate surgical techniques and additional measures to
preserve functionality. Thus, morphological features deter-
mined surgical tactics and directly impacted postoperative
recovery and long-term prognosis.

Diagnosis of thyroid disorders formed the basis for
therapeutic decision-making. Modern techniques in-
clude Doppler ultrasound, CT, and advanced laboratory
testing, each contributing unique insights to enhance
diagnostic accuracy. Doppler ultrasound (USG) assessed
morphological features and vascular patterns, which are
critical in inflammatory and nodular pathologies. The
mean peak systolic velocity in residual tissue vessels was
23.8+4.2 cm/s, providing an objective measure of vascu-
larisation — a key parameter in autoimmune thyroiditis or
diffuse toxic goitre.

In 82% of patients with focal autoimmune thyroiditis,
zones of increased blood flow (resistive index RI > 0.75)
were identified. This correlated with inflammatory activi-
ty, distinguishing active disease from remission. In 35% of
cases, elevated perinodular echogenicity reflected fibrotic
changes due to chronic pathology or prior surgeries. Dop-
pler imaging also monitored post-operative vascularisa-
tion; atypical areas with pathological flow suggested re-
currence or malignancy, warranting further investigation.

Contrast-enhanced computed tomography (CT) was
preferred for evaluating large nodules and structural
changes, particularly when ultrasound vyielded limited
data. Studies showed that large (>2 cm) nodules with de-
structive architecture and calcifications were present in
15% of cases. Calcifications often indicated chronicity or
malignant potential. Nodule margin enhancement visual-
ised peripheral tissue involvement in 73% of malignant
cases, guiding resection boundaries and assessing invasion

risks. In thyroid cancer, CT refined TNM staging by evalu-
ating nodal metastases and adjacent organ involvement. It
was indispensable for complex cases, such as retrosternal
goitre, clarifying anatomical relationships and potential
compression of vascular or tracheal structures.

Laboratory diagnostics remained pivotal. A strong pos-
itive correlation (r=0.68, p<0.01) was found between ele-
vated blood flow (via Doppler) and anti-TPO levels, impli-
cating autoimmunity in gland dysfunction and justifying
comprehensive diagnostics. Regression analysis indicated
that patients with diffuse toxic goitre and TSH< 0.1 mIU/L
had significantly higher reoperation risks (OR=2.13; 95%
CI 1.35-3.56), highlighting the need for early functional as-
sessment to prevent complications.

Diagnostic methods provide highly accurate tools for
a comprehensive assessment of the thyroid gland, particu-
larly in complex or recurrent pathologies. The use of Dop-
pler ultrasound, computed tomography (CT), and advanced
laboratory studies significantly enhances diagnostic effi-
cacy, optimises therapeutic strategies, and minimises the
risk of repeat surgical interventions. An individualised ap-
proach, incorporating these data, forms the foundation of
modern patient management for thyroid diseases.

Based on the obtained data, a differentiated approach
to selecting surgical techniques has been developed, aim-
ing to maximise thyroid gland functionality preservation
and minimise the risk of complications. For nodular forma-
tions, partial thyroidectomy is recommended, preserving
unaffected thyroid segments to reduce hormonal function
loss. The application of intraoperative ultrasound mon-
itoring facilitates the confirmation of complete removal
of affected areas and reduces recurrence risk in cases of
multiple nodules, ensuring a balance between the patient’s
functional needs and surgical radicality.

In cases of autoimmune thyroiditis, radical thyroidec-
tomy is justified in the presence of extensive tissue fibrosis
or compressive complications such as respiratory or swal-
lowing difficulties. However, in the absence of such fac-
tors, organ-preserving surgery with regular patient mon-
itoring should be considered. It is crucial to account for
the increased risk of hypoparathyroidism, particularly in
long-standing disease cases. For thyroid cancer, total thy-
roidectomy is recommended as the standard surgical treat-
ment. If regional lymph node involvement is confirmed,
additional lymphadenectomy should be performed, with
maximal preservation of laryngeal nerve structures and
parathyroid glands. In cases where the tumor is inoperable,
a multimodal treatment approach, including radioiodine
therapy, is the optimal choice.

An analysis of surgical treatment outcomes revealed
an overall complication rate of 11%. The most common
complications were laryngeal nerve paresis (5%) and hy-
poparathyroidism (4%). Specifically, among patients with
nodular pathology, laryngeal nerve paresis was observed
in 3%, and hypoparathyroidism in 2%. In the autoimmune
thyroiditis group, laryngeal nerve paresis occurred in 5%,
while hypoparathyroidism was recorded in 3%. Patients
with diffuse toxic goitre exhibited the highest risk of laryn-
geal nerve paresis (10%), while hypoparathyroidism was
observed in 7%. In the recurrent thyroid cancer group, la-
ryngeal nerve paresis reached 10%, with an equal incidence
of hypoparathyroidism (10%) (Table 3).
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Table 3. Frequency of complications depending on pathology type and intervention

Nodular pathology Autoimmune Diffuse toxic goitre Recurrent cancer
Parameters B
(n=54) thyroiditis (n=42) (n=15) (n=10)
Laryngeal nerve palsy 2 cases 2 cases 2 cases 1 case
Hypoparathyroidism 1 case 1 case 1 case 1 case

Source: compiled by the author

Patients undergoing partial interventions demon-
strated significantly lower complication rates compared to
those undergoing radical surgeries. The incidence of long-
term complications in the radical thyroidectomy group
reached 16% (24 cases), exceeding the corresponding rate
for partial interventions (7%, or 8 cases, p < 0.05). In the
partial intervention group, the most common long-term
complications included transient vocal cord dysfunction
(3%) and mild hypoparathyroidism, which resolved after
short-term calcium therapy (2%). Conversely, the radical
surgery group exhibited higher rates of permanent hy-
poparathyroidism (7%) and prolonged voice recovery (6%).

DISCUSSION

Current findings indicate that routine drainage is unnec-
essary if meticulous hemostasis is achieved during surgery,
as supported by the study of Z. Wang et al. [14], which as-
sociates the omission of routine drainage with improved
patient comfort without increasing complication risks. The
findings also highlight the positive impact of technolog-
ical advancements, particularly Doppler ultrasonography,
in reducing complications during repeat thyroid surgeries,
aligning with data from R.P. Tufano & K.M. Ali [15]. Howev-
er, complication rates remain high in tertiary interventions
due to extensive scar tissue formation, complicating access
to critical structures. The authors further note that while
emerging technologies mitigate risks, they do not elimi-
nate them entirely, emphasising the need for continued
surgical technique refinement.

Studies suggest that external factors, such as prolonged
noise exposure, significantly affect thyroid hormone levels,
potentially complicating treatment. M. Khosravipour et
al. [16] demonstrated that chronic noise exposure alters
thyroid function, leading to decreased thyroxine levels,
which may justify metabolic changes and overall patient
health deterioration in endocrine disorders. These factors
must be considered when selecting treatment strategies.
Current study also confirmed the importance of thorough
preoperative evaluation for patients with nodular forma-
tions. According to M.H. Usmanova & S.I. Ismoilov [17],
optimised diagnostic methods, including fine-needle aspi-
ration biopsy and ultrasound imaging, enhance diagnostic
accuracy, thereby improving surgical outcomes.

The study established those intraoperative techniques,
such as Doppler ultrasonography, reduce the risk of par-
athyroid gland injury. This aligns with the conclusions of
A.Wong et al. [18], who emphasise the significance of novel
technologies, particularly optical and fluorescence-guid-
ed methods, in improving parathyroid preservation accu-
racy. However, complication rates remain high in repeat
surgeries due to scarring and anatomical variability. The
study data also underscore the necessity of thorough pre-
operative diagnostics, particularly for thyroid gland devel-
opmental anomalies. This is corroborated by B. Mettias et

al. [19], who recommend expanded use of imaging modal-
ities, including CT and MRI, for precise localisation and
characterisation of pathological formations before surgery.
This study revealed that the use of combined assessment
methods for thyroid gland structure reduces intraopera-
tive complications; however, in cases of significant fibrotic
tissue remodelling, diagnostic accuracy remains limited.
Furthermore, the study by M.S. Demarchi et al. [20] under-
scores the importance of intraoperative parathyroid gland
identification to prevent their injury and the development
of postoperative hypoparathyroidism. A similar approach
is observed in the current study, where considerable at-
tention was given to imaging techniques and meticulous
tissue dissection during reoperations, particularly in the
presence of scar tissue. Comparable conclusions are pre-
sented in the work of F. Medas et al. [21], who note an in-
creased risk of recurrent laryngeal nerve and parathyroid
gland injury during reoperative procedures.

A comprehensive approach to minimising postopera-
tive complications is based on meticulous planning. For in-
stance, J. Lukinovi¢ & M. Bili¢ [22] stress in their review the
importance of optimising surgical techniques and selecting
operative strategies according to clinical circumstances,
while also noting the high incidence of recurrent larynge-
al nerve injury and hypoparathyroidism following reoper-
ative thyroid surgery. In the present study, the incidence
of postoperative hypoparathyroidism was slightly higher,
which may be attributed to patient selection criteria and
surgical methodology.

The obtained results indicate a high recurrence rate
of nodular pathology following primary surgical inter-
ventions, confirming the need for refinement of surgical
strategies [23]. These findings are consistent with the
conclusions of Y. Ito et al. [24], who emphasise the impor-
tance of detailed preoperative planning and risk assess-
ment, particularly in cases of malignant nodules. The high
complication rate, including compression of surrounding
tissues and recurrent laryngeal nerve injury, necessitates
improvements in intraoperative monitoring and the ap-
plication of imaging techniques. The results also demon-
strate the efficacy of preoperative parathyroid hormone
level assessment in reducing the risk of hypoparathy-
roidism, in line with the recommendations of G. Mauri et
al. [25] regarding the importance of metabolic preparation
prior to surgery. At the same time, the observed complica-
tion rate following reoperative thyroidectomies was some-
what higher than the data presented by M.D. Poveda et
al. [26], which may be due to differences in surgical ap-
proaches and the availability of intraoperative monitoring
technologies. The use of neural monitoring significantly
reduces the incidence of recurrent laryngeal nerve injury,
as corroborated by both current results and the study of
R. Sim6 et al. [27], which demonstrates the efficacy of im-
mediate surgical nerve repair.
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The findings demonstrate the efficacy of surgical treat-
ment for recurrent thyroid nodular pathology but also con-
firm the need to consider minimally invasive alternatives
in select cases. The study by E. Papini et al. [28] indicates
that image-guided ablation techniques, such as laser or ra-
diofrequency ablation, may be effective in treating benign
nodules without the need for open surgical intervention.
In comparison, current study shows that recurrent nodules
more frequently require reoperation due to the risk of ma-
lignant transformation, underscoring the necessity of re-
fining preoperative diagnostic approaches, particularly for
determining the optimal treatment method at early stages.

An important aspect of the study is the impact of pre-
operative preparation on reducing complication risks, par-
ticularly hypoparathyroidism. The work of C.C. Solérzano et
al. [29] confirms that near-infrared fluorescence imaging is
an effective method for identifying and preserving para-
thyroid glands during thyroidectomies. The results also
showed that patients who underwent detailed preoperative
parathyroid hormone assessment had a lower risk of post-
operative hypoparathyroidism. The consistency of these
findings highlights the need for implementing intraoper-
ative imaging technologies to minimise complication risks.

Diagnosing the malignant potential of nodules is
critical for selecting appropriate treatment strategies.
The study by M.]. Livhits et al. [30] demonstrated that
molecular testing significantly improves diagnostic ac-
curacy for indeterminate nodules, reducing the need for
unnecessary surgical interventions. Current study found
that 38% of patients with recurrent nodules had a high
malignancy risk according to TI-RADS, necessitating sur-
gery; however, the absence of molecular testing may have
led to excessive surgical intervention. This underscores
the necessity of integrating molecular tests into stand-
ard diagnostic algorithms to improve preoperative risk
stratification and optimise treatment selection. Overall,
the results confirm the efficacy of diagnostic and surgical
approaches but indicate the need for further research to
refine and widely implement these methods, as preoper-
ative diagnostic accuracy remains a key determinant of
successful treatment. As noted by P. Seifert et al. [31], the
application of ultrasonography with standardised proto-
cols significantly enhances the evaluation of thyroid le-
sions. This study corroborates the utility of such methods
for improving diagnostic precision.

Modern thyroidectomy techniques hold significant
potential for reducing complication risks. B. Ludwig et
al. [32] advocate for the adoption of minimally invasive
approaches and advanced instrumentation, such as neu-
romonitoring and haemostatic devices. Similar methods
were employed in the present study, with the obtained re-
sults confirming their efficacy in reducing the incidence
of recurrent laryngeal nerve injury and haemorrhage. The
study by J.J.V. Branca et al. [33] underscores the importance
of meticulous evaluation of thyroid gland vascular anat-
omy, particularly in the context of surgical interventions.
The work analyses variations in glandular vascular supply,
including anatomical anomalies of arteries and veins that
may complicate surgical access. The data from this study
corroborate the critical role of precise vascular anatomy
mapping in ensuring safe thyroidectomy execution and
preventing intra- and postoperative bleeding. Identifica-

tion of vascular anatomical variants enables surgeons to
optimise access planning and apply appropriate haemo-
static techniques.

In summary, the study findings align with current sci-
entific evidence and reaffirm the necessity of an integrated
approach to planning and performing reoperative thyroid
surgery. Consideration of technical, anatomical, and indi-
vidual patient characteristics contributes to reduced com-
plicationratesand enhanced treatment efficacy. Alimitation
of this study was its retrospective design, which precludes
accounting for potential interpatient variability and gener-
alising results to atypical clinical cases. Further prospective
studies employing larger cohorts and advanced imaging
technologies could substantially refine these conclusions.

CONCLUSIONS

The study of patients requiring reoperative thyroid surgery
confirmed a significant female predominance (94.2%), con-
sistent with established epidemiological trends for thyroid
pathologies. The mean patient age was 47.6 £ 12.4 years.
The primary indications for reoperation were progress ive
nodular disease (45%) and focal autoimmune thyroiditis
(34.7%). The malignant recurrence rate was 8.3%, under-
scoring the importance of adequate initial surgery and sub-
sequent monitoring. Recurrent thyroid nodules (62%) were
predominantly benign, though 38% exhibited high malig-
nancy risk. Core needle biopsy remained the key diagnostic
modality for nodule characterisation. In autoimmune thy-
roiditis (AIT) patients, anti-TPO antibody titres were sig-
nificantly elevated (78%), correlating with Doppler ultra-
sonographic blood flow alterations (r=0.68, p<0.01). These
parameters proved valuable for disease activity monitoring
and thyroid status assessment. In the Graves’ disease co-
hort (12.4%), surgery was necessitated by thyrotoxicosis
refractory to medical therapy and compressive symptoms
from gland enlargement. Recurrent cancer (8.3%) was pre-
dominantly papillary carcinoma (70%), diagnosed at early
stages (TNM I-1I), demonstrating the efficacy of prima ry
surveillance in preventing disease progression.

Complication risks escalated with successive opera-
tions. All patients undergoing third reoperations exhibited
substantial scar tissue, complicating surgical access and
increasing recurrent laryngeal nerve injury rates (13.3%).
Ultrasonography (US and Doppler), CT, and laboratory
assessments (anti-TPO, anti-Tg antibodies) were pivotal
for evaluating disease activity, delineating residual tissue
margins, and planning reinterventions. These modalities
reduced operative complication risks in 87% of cases. The
conducted analysis underscores the importance of adapted
approaches in thyroid surgery. Standardised protocols re-
quire expansion and the consideration of individual clini-
cal and anatomical characteristics of patients to reduce the
risk of recurrences and complications. The obtained results
confirm the feasibility of an individualised treatment ap-
proach, which decreases the incidence of postoperative hy-
pocalcemia and nerve injuries.

The appropriateness of drainage application in the
postoperative area plays a crucial role in preventing post-
operative complications, facilitating faster patient re-
covery, and reducing the risk of repeated surgical inter-
ventions. Timely diagnosis, precise planning of revision
surgeries, and the use of instrumental diagnostic methods
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Moka3aHHA A0 peonepaTUBHUX onepauin Ha WMTOoNoAiI6HIN 3ano3i:
3acToCyBaHHS Cy4aCHUX MeToAiB AiarHOCTUKM
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AHoTauif. MeTO0 JAHOTO AOCTIIKEHHS GY/I0 PO3POOUTY CUCTEMHMIA MigXi[ 1O BMOOPY IMOKa3aHb A0 PeolepaTMBHUX
omepalliii Ha UMTOBUIHINM 3a/03i i3 3aCTOCYBaHHSM CyYaCHMX METOAIB JiarHOCTMKU IS 06'€KTUBHOI OIIiHKM CTaHy
3aJ103Y Ta HABKOJIUIIHIX TKaHMH. [IpoBeieHO peTpOoCHeKTUBHMI aHai3 maHmx 121 naiieHTa, siki TpoXoauIn JIiKyBaHHS 3
2000 1o 2024 poKu, BKIIOYAIOUM KTiHiUHi, Ja60paTOPHi Ta iHCTPYMeHTa/IbHI 06CcTeXkeHHS. KoropTy rmepeBakHO CKIamain
SKiHKM (94,2 %) i3 cepenHiM Bikom 47,6 poky. Peomnepalii nepeBakHO IPOBOAUINCS 3 IPMBOAY MPOTPeCcyovoi By3n0BOi
nartosorii (45 %) ta Boraumesoro $Gi6po3y npu ayroimyHHOMY TupeoiguTi (34,7 %), TOAI SIK 3/IOSIKiCHE TTepepOAsKeHHS
MyXJIHYU CIiocTepiranocs y 8,3 % BumnaakiB. BisblmicTs By3nukiB 6y qo6posikicHuMu (62 %), ane 38 % meMOHCTpyBaIn
BYICOKMIT PU3UK 3JIOSKiCHOCTi BiITIOBiIHO 10 CHMCTEMM 3BiTHOCTI Ta JaHMX Biszyasmizarii muroBuaHoi 3amo3u (TI-RADS).
V nailieHTiB 3 ayTOIMYHHUM TUPEOIAUTOM ITiABUILEHI piBHI aHTUTII KOperoBaau 3i 3MiHamMu gornruiepometpii (r=0,68;
p <0,01), mo cay>kna0 MapKepoM aKTMBHOCTI 3aXBOprOBaHHS. [IOBTOpHI omepailii Maau BMCOKUI PU3UK YCKIAAHEHD,
0COGIMBO Y MAlli€HTiB, IKMM ITPOBOAVIIMA TPETi BTPYUaHHS, e TOBTOPHE MOIIKOIKEHHS TOPTAHHOTO HEPBA yepe3 pyoIeBy
TKaHMHY BMHMKaAO B 13,3 % BumankiB. BUKOpMCTaHHS YIbTPA3BYKOBOTO IOCTIIKEHHS, KOMITI0TepHOI Tomorpadii,
nmorruieporpadii Ta TOHKOroyKoBOi acrmipalniifHoi 6iorcii 3HM3MIO YacTOTy yCKIagHeHb Ha 87 % 3aBOSKM TOYHOMY
BM3HAUYEHHIO aHATOMIUHMX 3MiH i MAaTOJOTiYHMX MpoIleciB. Pe3yabTaTy MigKPeCTI0I0Th HEOOXiTHICTb CTAHAAPTU30BAHUX
MPOTOKOMIB [Jis TOKpallleHHsl XipypriuHMxX pes3y/bTarTiB, $IKi BiAIOBiJal0oThb Mi’KHapOIHMM peKOMeHAaLisM MI0f0
MOHITOPMHTY 3aXBOPIOBaHb MIUTOBUIHOI 3aJI031 Ta PAaHHBOI AiarHOCTUKMA

KniovoBi cnoBa: By3/10Ba TATOJOTiSI MIUTONONIOGHOI 3a703M; BOTHMUINEBI VIIiIIbHEHHSI ayTOIMyHHOTO TUPEOIOuUTY;
yABTPa3ByKoOBa Joruieporpadist; KoMIT I0TepHa ToMorpadisi; TMPeOTPOITHU TOPMOH
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