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AIM: This study investigates the safety profile and postoperative pain in thyroid cancer (TC) patients who underwent conventional open
thyroidectomy (COT) and minimally invasive video-assisted thyroidectomy (MIVAT).

METHODS: This retrospective analysis included 119 TC patients treated in our hospital between December 2018 and January 2022. Of
these patients, 59 cases received COT (control group) and 60 underwent MIVAT (research group). Various surgical indices (e.g., incision
length, intraoperative blood loss, stitch removal time, and hospitalization time), postoperative adverse events (hypocalcemia, secondary
bleeding, incision infection, and transient postoperative swallowing discomfort based on subjective complaints), postoperative pain relief
time, and degree of surgical trauma were comparatively analyzed. Furthermore, preoperative mortality and morbidity risk assessment
were performed using a modified Physiological and Operative Severity Score for the Enumeration of Mortality and Morbidity (POSSUM),
while postoperative pain severity was determined using the Visual Analogue Scale (VAS).

RESULTS: The research group demonstrated significantly smaller incision length (p < 0.001), reduced intraoperative bleeding (p <
0.001), shorter stitch removal time (p < 0.001), shorter hospitalization time (p < 0.001), minimal postoperative adverse event rate (p
< 0.05), and lower modified POSSUM scores (all p < 0.001). However, the Glasgow Coma Scale (GCS) score showed no significant
difference between the groups. Additionally, the research group exhibited lower postoperative VAS scores (p < 0.001) and shorter pain
relief time (p < 0.001) than the control group.

CONCLUSIONS: Using MIVAT in TC patients contributes to favorable surgical outcomes and safety, with minimal surgical trauma and
adequate postoperative pain relief, highlighting its potential for broader clinical implementation.

Keywords: minimally invasive video-assisted thyroidectomy; thyroid cancer; safety; postoperative pain

comprise more than 90% of cases [6]. However, estab-
lishing subcutaneous passages and surgical spaces during
resection can introduce varying degrees of tissue trauma,
resulting in postoperative adverse reactions (ARs) such as
hypocalcemia, secondary bleeding, and pain [7,8]. There-
fore, developing safe, less painful surgical options is crucial
for optimizing patient experience and improving long-term

Introduction

Thyroid cancer (TC) is a heterogencous endocrine malig-
nancy characterized by high incidence and generally favor-
able overall survival [1,2]. At initial diagnosis, TC pa-
tients often present with thyroid masses, while advanced-

stage disease can manifest as hoarseness, dysphagia, and
other clinical features that significantly impair daily activ-
ities and quality of life [3]. The known pathogenic factors
of TC include abnormal iodine intake, radiation exposure,
and sex hormone imbalances [4,5]. Surgical intervention is
regarded as the primary treatment option, particularly for
differentiated TC subtypes (papillary and follicular), which
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prognoses.

In clinical practice, conventional open thyroidectomy
(COT) has shown particular efficacy; however, it requires a
large cervical incision, which can lead to excessive intraop-
erative bleeding [9]. Additionally, COT causes significant
tissue trauma, increasing the risk of surgical site infections
and complications such as neck hematoma, thereby delay-
ing postoperative recovery [10].

Minimally invasive video-assisted thyroidectomy (MIVAT)
has emerged to address these limitations. This minimally
invasive surgical technique uses video-assisted equipment
through smaller incisions, providing surgeons with an en-
hanced visual field to perform more precise procedures.
Compared to COT, MIVAT offers several significant advan-
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tages: a smaller incision minimizes postoperative trauma,
reduces postoperative pain, and shortens recovery time; the
endoscopic view enhances surgical accuracy, particularly
for tumor removal and margin evaluation [11]. Addition-
ally, MIVAT not only reduces intraoperative bleeding but
also lowers the incidence of postoperative complications,
such as infections and neck hematomas [12]. These advan-
tages make MIVAT a safer and more effective surgical op-
tion for thyroid cancer patients.

Although MIVAT demonstrated advantages in minimizing
trauma and improving recovery, research on its safety pro-
file and impact on postoperative pain remains relatively
limited. Therefore, this study aims to investigate safety out-
comes, postoperative pain levels, and other surgical indica-
tors between MIVAT and COT in thyroid cancer patients,
providing more comprehensive clinical evidence to explore
the significance of MIVAT in thyroid cancer surgery.

Methods
Study Subjects

The inclusion criteria for patient enrollment were as fol-
lows: pathologically confirmed TC, tumors confined to
unilateral glandular lobe or isthmus without invading the
capsule, preoperative thyroid hormone levels maintained
within the normal range, patients complete clinical record,
the patient willingness to comply with study procedure, and
those with no history of thyroid or neck surgery. Exclu-
sion criteria included significant dysfunction of major or-
gans like the heart, lungs, and kidneys, presence of other
malignant tumors, previous surgical history involving the
head or neck, coagulation dysfunction or known autoim-
mune diseases, and any surgical contraindications.
Following the predetermined inclusion and exclusion crite-
ria, 119 TC patients treated at Shanxi Bethune Hospital be-
tween December 2018 and January 2022 were enrolled. Out
of these, 59 cases in the control group received COT, and
60 cases in the research group underwent MIVAT. The study
protocol was approved by the Ethics Committee of Shanxi
Bethune Hospital, China (YXLL-2024-124), and informed
consent was obtained from all patients. This study was con-
ducted in accordance with the principles of the Declaration
of Helsinki.

Surgical Protocols

The patients in the control group underwent COT. Under
general anesthesia, patients were placed in a supine posi-
tion, and a 6-8 cm horizontal incision was made along the
neckline. The subplatysmal flaps were elevated, and the
cervical linea alba was cut to fully expose the thyroid gland.
The affected thyroid lobe, isthmus and contralateral lobe
were then excised, followed by central lymph node dissec-
tion. Finally, a drainage tube was placed, and the incision
was closed.

Patients in the research group underwent MIVAT as fol-
lows: the patient received general anesthesia in the supine
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position, and the neck was hyperextended using a small pil-
low. Then, a 2-cm arc-shaped incision was made along
the dermatoglyph of the cervical suprasternal fossa. Skin,
subcutaneous tissue, platysma and anterior cervical muscles
were sequentially cut using an electric knife. The cervical
linea alba was open to separate the anterior cervical mus-
cles, and a skin retractor was then inserted to stretch these
muscles. A 5-mm endoscope was introduced to expose the
thyroid gland and any nodules. Thereafter, the affected
gland lobe and isthmus were excised, and the central lymph
node area was cleaned. The residual cavity was closed with
5-0 non-invasive sutures, the surgical field was flushed, a
drainage tube was placed, and the incision was closed using
a non-absorbable monofilament suture (Fig. 1).

Evaluation Indexes

Patients were assessed using the following indicators:

(1) Surgical effect: Incision length, intraoperative bleed-
ing, stitch removal time and hospitalization time were ob-
served and recorded.

(2) Adverse reactions (ARs): The incidence of postop-
erative complications, such as hypocalcemia, secondary
hemorrhage, surgical-site infection, and dysphagia were
observed in both groups and recorded at three-time
points: 24 hours, 72 hours, and immediately before dis-
charge.

(3) Trauma evaluation: The degree of surgical trauma
was assessed using the modified Physiological and Op-
erative Severity Score for the Enumeration of Mortal-
ity and Morbidity (POSSUM) [13]. This scoring system
includes 12 physiological indicators, such as heart rate,
hemoglobin levels, cardiac signs, white blood cell count,
and Glasgow Coma Scale (GCS) to assess preoperative
patient status, alongside 6 surgical severity scoring items
to evaluate intraoperative risk.

(4) Degree assessment: Pain intensity was monitored 24
hours after operation using the Visual Analogue Scale
(VAS), with a score ranging from 0 (no pain) to 10 (worst
pain). The postoperative pain relief time was compared
between the two groups. Postoperative pain relief time
was defined as the interval, in hours, from the end of
surgery until the patient reported no significant pain or
no longer required analgesics.

Statistical Analysis

Data were statistically analyzed using SPSS software (ver-
sion 22.0, IBM Corp., Armonk, NY, USA). Furthermore,
plots were generated and visualized using GraphPad Prism
version 10 (GraphPad Software Inc., San Diego, CA,
USA). Categorical data were expressed as the number of
cases/percentage (n/%), and continuous data as mean =+
standard deviation (SD). The Shapiro-Wilk test was applied
to assess the normality of continuous variables. Normally
distributed data was expressed as mean + SD, with inter-
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Fig. 1. Illustration of MIVAT procedure. (A) Preoperative positioning. The patient was positioned appropriately to facilitate the
minimally invasive approach. (B) The affected thyroid gland lobe and isthmus were carefully resected. The central lymph node area
was dissected with enhanced visualization facilitated by endoscopic technology. (C) Postoperatively, the wound was closed through a
small incision, and a drainage tube was placed to prevent fluid accumulation. Closure was achieved using non-absorbable monofilament

sutures to minimize scarring. MIVAT, minimally invasive video-assisted thyroidectomy.
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Fig. 2. Assessment of surgical indicators across the control and research groups. Comparison of (A) incision length, (B) intraoper-
ative bleeding, (C) stitch removal time, and (D) hospitalization time between the research and control groups. Note: *** represents p <

0.001 vs. the control group.

group comparisons conducted using independent sample #-
tests. Moreover, categorical variables were analyzed using
chi-square (x2) tests. A p-value less than 0.05 was consid-
ered statistically significant.

Results

Comparison of Baseline Characteristics Between the Two
Groups

As detailed in Table 1, there were no significant differ-
ences between the control and research groups in base-
line data: sex (male/female: 32/27 vs. 38/22), age
(5125 £ 5.11 vs. 51.73 £+ 7.07), tumor location
(left/right: 35/24 vs. 32/28), pathological subtype (papil-
lary/follicular/medullary: 45/10/4 vs. 48/9/3), family his-
tory of TC (yes/no: 9/50 vs. 6/54), smoking history (yes/no:
18/41 vs. 23/37), and the history of alcoholism (yes/no:
15/44 vs. 14/46) (all p > 0.05). Therefore, the two groups
were clinically found to be comparable at baseline charac-
teristics.

MIVAT Improves Surgical Outcomes

Surgical outcomes were evaluated by measuring incision
length, intraoperative bleeding, stitch removal time, and
hospitalization time (Fig. 2). Relative to the control group,
the research group showed significantly better results in all
four indicators: incision length (control: 7.6 + 2.73 vs.
research: 2.4 + 0.56, p < 0.001), intraoperative bleeding
(control: 31 £ 2.24 vs. research: 12.6 + 2.97, p < 0.001),
stitch removal time (control: 6.2 + 1.08 vs. research: 4.5
+ 0.57, p < 0.001), and hospitalization time (control: 7.8
£ 1.91 vs. research: 5.2 + 0.59, p < 0.001). These find-
ings indicate that the research group demonstrated superior
outcomes across all four measured parameters compared to
the control group (p < 0.05).

MIVAT Reduces the Incidence of Postoperative
Complications

As summarized in Table 2, the research group demon-
strated a considerably lower incidence of adverse reactions
compared to the control group: hypocalcemia (8.47% vs.
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Table 1. Comparison of baseline data between the two groups.

Variable Control group (n =59)  Research group (n=60) x>/t value p-value
Gender 1.016 0.313
Male 32(54.24) 38(63.33)
Female 27 (45.76) 22 (36.67)
Age 51.3+5.1 51.7+7.1 0.424 0.672
TNM stage 0.129 0.938
Tl 2 44
T2 11 11
T3 6 5
Tumor location 0.434 0.510
Left side 35(59.32) 32(53.33)
Right side 24 (40.68) 28 (46.67)
Pathological subtype 0.284 0.868
Papillary carcinoma 45 (76.27) 48 (80.00)
Follicular carcinoma 10 (16.95) 9 (15.00)
Medullary carcinoma 4(6.78) 3 (5.00)
Family history of thyroid cancer 0.745 0.388
Yes 9(15.25) 6 (10.00)
No 50 (84.75) 54 (90.00)
Smoking history 0.807 0.369
Yes 18 (30.51) 23 (38.33)
No 41 (69.49) 37 (61.67)
History of alcoholism 0.071 0.791
Yes 15(25.42) 14 (23.33)
No 44 (74.58) 46 (76.67)

Note: TNM, Tumor—Node—Metastasis classification system. TNM staging was performed based on the AJCC 8th edition

criteria, and all cases were staged as T1-T3 with no evidence of nodal (NO) or distant metastasis (MO0).

Table 2. Comparison of postoperative adverse reactions between the two groups.

Variable Control group (n=159)  Research group (n=60) x2 value  p-value
Hypocalcemia 5(8.47) 2 (3.33) 0.64 0.422
Secondary hemorrhage 4 (6.78) 2 (3.33) 0.19 0.660
Incision infection 6 (10.17) 1(1.67) 2.50 0.114
Dysphagia 5(8.47) 2(3.33) 0.64 0.422
Total incidence 20 (33.90) 7 (11.67) 8.38 0.004

3.33%), secondary bleeding (6.78% vs. 3.33%), incision
infection (10.17% vs. 1.67%), and dysphagia (8.47% vs.
3.33%). Overall, the rate of adverse reactions was 11.67%
in the research group vs. 33.90% in the control group (p <
0.05).

Preoperative Physiological Assessment in MIVAT and
COT Patients Using POSSUM

Physiological indicators, including heart rate, hemoglobin,
cardiac signs, wound contamination, white blood cell count,
and GCS, were evaluated using the modified POSSUM
physiological score, along with the surgical severity items,
such as wound contamination (Fig. 3). The research group
showed significantly lower scores compared to the control
group for heart rate (3.6 & 0.92 vs. 2.1 + 0.68, p < 0.001),
hemoglobin (2.86 4+ 0.57 vs. 2.0 + 0.45, p < 0.001), car-
diac signs (3.6 + 0.89 vs. 2.3 £ 0.58, p < 0.001), wound

936 Ann. Ital. Chir., 96, 7,2025

contamination (5.2 &+ 1.31 vs. 3.3 £ 0.75, p < 0.001), and
white blood cell count (3.0 &= 0.66 vs. 2.0 + 049, p <
0.001). However, no significant difference was observed in
GCS scores (p = 0.466); the median score was 10.0 (IQR:
9.0-11) in group 1 and 9.0 (IQR: 9.0-11.0) in group 2.
These results suggest that the research group had favorable
preoperative physiological status compared to the control
group, particularly regarding heart rate, hemoglobin, and
cardiac signs.

MIVAT Improves the Postoperative Pain

By evaluating the VAS and postoperative pain relief time
of both groups, the effects of the two surgical modalities on
postoperative pain were compared and analyzed (Fig. 4).
The research group showed substantially lower VAS scores
(5.7+1.84vs. 2.9 +0.86, p < 0.001) and shorter postoper-
ative pain relief time (6.1 = 1.00 vs. 3.8 £ 0.60, p < 0.001)
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Fig. 3. Analysis of preoperative physiological parameters across the two groups. Comparison of (A) heart rate, (B) hemoglobin,

(C) cardiac signs, (D) wound contamination, (E) white blood cell count, (F) GCS sores between the two groups. GCS scores for the
two groups were based on their original preoperative values rather than the POSSUM-assigned values. Note: *** represents p < 0.001
vs. the control group. POSSUM, Physiological and Operative Severity Score for the Enumeration of Mortality and Morbidity; GCS,

Glasgow Coma Scale.

compared to the control group. These results indicate that
patients in the research group experienced significantly less
postoperative pain and achieved quicker pain relief.

Discussion

The incidence of TC has steadily increased over recent
decades, making it the second most frequently diagnosed
malignancy during pregnancy and the postpartum period,
following breast cancer [14]. Surgical intervention remains
the primary treatment option for TC; however, individuals
over 65 years old are at higher risk for postoperative compli-
cations, which can adversely affect clinical outcomes [15].
Moreover, 70% of TC-related deaths occur in this age group
[16]. Therefore, it is necessary to explore surgical safety in
TC. This study focuses on MIVAT as a potentially safer sur-
gical modality, aiming to improve patients’ prognoses.

Among 119 TC patients divided into the control (COT)
and research (MIVAT) groups, surgical outcomes were ini-
tially analyzed. The research group demonstrated substan-
tially lower incision length, reduced intraoperative bleed-

ing, faster stitch removal time, and shorter hospital stays
than the control group, underscoring MIVAT’s advantages
in reducing blood loss and improving wound healing. The
shorter incision length and lower tissue disruption during
endoscopy-guided thyroid surgery are likely to underlie
these improvements, thereby facilitating faster postoper-
ative recovery. Furthermore, five physiological parame-
ters, including heart rate, hemoglobin, and white blood cell
count, were compared between the two groups. The re-
search group exhibited lower values, suggesting a milder
overall physiological stress response, which might be due to
the less invasiveness of the MIVAT procedure. These find-
ings support our assumption that MIVAT minimizes surgi-
cal trauma and accelerates postoperative recovery. Consis-
tent with our findings, Jian et al. [17] also reported that
MIVAT results in less trauma than other thyroidectomy ap-
proaches.

Additionally, postoperative pain and pain relief time were
assessed in both cohorts. The research group showed a sub-
stantially lower VAS score and shorter pain relief time than
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Fig. 4. Postoperative pain assessment across the two groups. Comparison of postoperative (A) VAS scores and (B) pain relief time
between the two groups. Note: *** represents p < 0.001 vs. the control group. VAS, Visual Analogue Scale.

the control group, suggesting that MIVAT effectively al-
leviates postoperative discomfort in TC. Similarly, Zhang
et al. [18] reported significant pain reduction after endo-
scopic thyroidectomy, supporting our findings. Given the
high risk of postoperative complications, including dyspha-
gia and surgical-site infection [19], we monitored postop-
erative AR rate in the research versus the control group
(11.67% < 33.90%), indicating that MIVAT offers a safer
profile for patients with TC. These observations are consis-
tent with the results of Xu et al. [20], who evaluated thyroid
tumor procedures and reported similar outcomes.

This study did not directly compare COT and MIVAT in
terms of achieving tumor-free margin (RO resection). How-
ever, all postoperative specimens were pathologically ex-
amined and were found to be tumor negative. The enhanced
visualization provided by endoscopic technology in MIVAT
may improve margin control. Nevertheless, the current
study did not quantitatively compare MIVAT and COT in
ensuring tumor-free margins (RO resection), nor did it offer
intraoperative images to validate this potential advantage.
Future studies should evaluate RO resection rates between
these two surgical methods using intraoperative imaging,
margin-specific pathology, and postoperative follow-up in-
formation. These analyses would provide stronger clinical
evidence, particularly in terms of MIVAT’s capacity to ac-
curately excise tumors and reduce the risk of R1 resection.
Incorporating imaging data and detailed margin records in
future investigations will help quantify the relative effec-
tiveness of MIVAT and COT in achieving tumor-free mar-
gins (RO resection).
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This study primarily focused on short-term outcomes, such
as postoperative pain and complications, MIVAT’s advan-
tages in reducing trauma, minimizing complications, and
accelerating recovery, highlighting the need for investiga-
tion of its impact on long-term outcomes, including recur-
rence rates and overall survival. Improved short-term out-
comes may lead to enhanced long-term prognosis and lower
recurrence risk, especially if integrated with more frequent
follow-up for early detection. Therefore, future studies
should include extended follow-up of MIVAT and COT pa-
tients to assess recurrence, disease-free survival, and over-
all survival, as well as evaluating quality of life and func-
tional outcomes to provide further insights into MIVAT’s
potential benefits.

Despite several promising outcomes, we acknowledge cer-
tain limitations in this study. Uniform clinical staging data
were not consistently available and were not included in
the retrospective analysis, limiting the ability to assess the
impact of tumor stage on surgical outcomes. Moreover,
postoperative pain was assessed using the VAS score at 24
hours post-surgery, which does not capture temporal fluc-
tuations in pain intensity. Incorporating pain assessment at
multiple time points (e.g., 48 and 72 hours) would offer a
more comprehensive understanding of MIVAT’s impact on
pain reduction and recovery. In summary, while this study
highlights MIVAT’s short-term advantages, future investi-
gations are required to evaluate its long-term clinical effi-
cacy.
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Conclusions

Our findings demonstrate that MIVAT outperforms COT by
delivering better surgical outcomes in TC: it significantly
reduces the incidence of postoperative adverse events,
improves procedural safety, and lowers surgical trauma,
thereby alleviating postoperative pain and pain relief time.
These advantages highlight MIVAT’s potential for wider
clinical adoption. However, future studies should address
the long-term outcomes and optimize approaches for tu-
mor margin control to provide a more comprehensive un-
derstanding of MIVATs efficacy.
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