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Better Outcomes with Minimally Invasive Thyroidectomy than 
Conventional Thyroidectomy

 A B S T R A C T  
Objective: Minimally invasive thyroidectomy is a relatively new technique used in se-
lected patients with success. Aim of this study was to evaluate our results from con-
ventional and minimally invasive thyroidectomy and compare their outcomes.
Materials and Methods: 137 patients undergone conventional and minimally invasive 
thyroidectomy (video-assisted and open technique with mini-cervicotomy) were re-
viewed. Demographic data, blood loss, operative time, postoperative pain, cosmetic 
outcome and complications were examined and compared.
Results: Minimally invasive group consists of 53 cases (39%) and conventional group 
is composed of 84 cases (61%). No conversion from minimally invasive to conventional 
techniques was observed. In minimally invasive group, 25 patients (47%) had differen-
tiated thyroid carcinoma and 28 patients (53%) had benign pathologies. Postoperative 
complications include transient hypocalcemia in 5 patients (3.6%) (4 in conventional, 
1 in minimally invasive group), permanent hypocalcemia in 4 patients (3%) (3 in con-
ventional, 1 in minimally invasive group), unilateral vocal cord paralysis in 2 patients 
(2%) (1 in conventional, 1 in minimally invasive group). Operative time was similar in 
both groups; however, blood loss during surgery, postoperative pain was significantly 
lower in minimally invasive group. 
Conclusion: Minimally invasive techniques could be implemented on selected carci-
noma patients and results in equal safety and less surgical morbidity.
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INTRODUCTION

The modern surgery relies not only on eradicating 
disease but also preserving uninvolved tissues, re-
specting surroundings. Minimally invasive tech-
niques constitute many standard surgical approach-
es today; ranging from abdominal, pelvic to ortho-
pedic operations. They almost always include small-
er incisions, less tissue disruption; thus result in low-
er surgical morbidity, less postoperative pain and 
better cosmetic and functional results.
Minimally invasive thyroidectomy was introduced in 
1990s as a diagnostic approach to small thyroid nod-
ules and then utilized for total thyroidectomy and 
total thyroidectomy with central neck dissection. 

For the improved cosmetic outcomes and minimiz-
ing postoperative pain, Micolli et al were among the 
first to introduce minimally invasive video assisted 
thyroidectomy (MIVAT) in 1999[1].  It relies on 1.5 
cm mini-cervicotomy and video assisted visualiza-
tion of thyroid vessels and laryngeal nerves. Further 
studies showed that minimally invasive techniques 
offer smaller scars, less postoperative pain and do 
not involve more surgical complications than con-
ventional procedures [2-5].
Although there are controversies about the defi-
nition, in current literature, minimally invasive 
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thyroidectomy encompasses transcervical ap-
proaches with incisions smaller than 3 cm, endo-
scopic or non-endoscopic; or extracervical ap-
proaches from axilla, breast, anterior chest and oral 
vestibule [6-8]. 
The aim of this paper is to contribute our expe-
rience to the literature and compare our results 
from both conventional and minimally invasive thy-
roid surgeries.

MATERIALS and METHODS

Following the ethical committee approval, be-
tween 2012 and 2016, all patients who underwent 
thyroidectomies were reviewed. Thyroidectomy 
cases that were part of laryngeal, hypopharyngeal 
and esophageal carcinoma operations and patients 
without appropriate follow up data were exclud-
ed. 137 patients were found eligible for the study. 
Thyroidectomies performed for nodular goiter, mul-
tinodular goiter and differentiated thyroid carcino-
mas are included in the study. Two groups were 
constructed as conventional surgery and minimal-
ly invasive groups. Conventional surgery group in-
clude conventional open approach; whereas mini-
mally invasive group include mini-cervicotomy with 
less than 3 cm with or without video assistances. 
Central compartment dissection was done in indi-
cated cases regardless of the group. 
Preoperative investigation included thyroid func-
tion tests, thyroid ultrasound and both thyroid 
nodules and total thyroid volume were calculated. 
Minimally invasive thyroidectomy indications were 
as follows: a) thyroid nodules less than 3 cm, b) thy-
roid volume less than 35 ml, c) no previous neck sur-
gery or radiation, d) small differentiated thyroid car-
cinomas with or without central lymph node me-
tastasis. Patients fulfilling minimally invasive thy-
roid surgery and conventional group were informed 
about the procedure and associated surgical risks 
and complications. 
Surgery
All the surgeries were performed by the two aca-
demic staff specialized in head and neck surgery. 
Minimally invasive thyroid operations include thy-
roidectomies with mini-cervicotomy, or mini-cervi-
cotomy with video assistance. All other approach-
es were classified as conventional thyroidectomy. 
Minimally invasive surgery is performed as follows: 
the incision is 2 cm above the sternal notch and 
1.5 cm to 2 cm in diameter. Following skin incision, 

strap muscles are divided in the midline and retract-
ed to develop a plane between thyroid gland and 
muscles. 30-degree 4 mm endoscope is introduced 
in the operative field and superior and inferior ped-
icles are identified and parathyroid glands and in-
ferior laryngeal nerves visualized and preserved. 
After performing the necessary excision, straps 
are approximated and appropriate drain is placed. 
Following subdermal and epidermal sutures, pres-
sure dressing is applied.
Postoperative Follow Up
Operative time and blood loss was recorded and 
each surgery was registered in detail. If vessel seal-
ing device was used, it was recorded as well. All thy-
roidectomy patients were hospitalized postoper-
atively. The following morning, after removing the 
dressing, the patients’ pain status was measured 
by Wong-Baker FACES® Pain Scale: ranging from 0 
(no pain) to 10 (unbearable pain) with respected fa-
cial figures by the numbers. Following appropri-
ate medical treatment, all patients were discharged 
with analgesic, and calcium replacement therapy 
if hypocalcemic. Patients were advised to adminis-
ter back to the hospital if they exhibit hypocalce-
mia symptoms.
Vocal cord mobility was checked in the first post-
operative day via fiberoptic laryngoscopy. Cosmetic 
outcome was evaluated after 1 month. Visual 
Analogue Score (VAS) was used to scale cosmetic 
satisfaction; ranging from 0-10; 0 being totally un-
satisfied and 10 being the most satisfactory result. 
Like pain scale, cosmetic scale also had sad and smil-
ing faces accompanying numbers.
All patients showing vocal cord dysfunction were 
followed up and permanent vocal cord paralysis is 
diagnosed as the persistence of vocal cord paraly-
sis at 6 months postoperatively. Permanent hypo-
calcemia is defined when the patient depends on 
replacement therapy after 6 months from the sur-
gery. Hypocalcemia that resolved before that peri-
od is considered transient.
Statistics
Operation type, operative time, blood loss, 
LigaSure™ (Medtronic, Minneapolis, MN) usage, 
drain usage, postoperative pain, complications, cos-
metic outcome and pathological diagnosis were an-
alyzed and compared between the two groups us-
ing SPSS 20 (SPSS Inc, Chicago, Ill). For blood loss, 
operative time, postoperative pain and cosmet-
ic outcome differences between the convention-
al and minimally invasive group were examined us-
ing t test, drain usage difference was measured by 
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chi-square test. p values less than 0,05 were consid-
ered statistically significant.

RESULTS

Ninety-four patients had total thyroidectomy and 43 
patients had lobectomy. Thirty-seven of 94 patients 

(39%) had minimally invasive total thyroidectomy, 
and 57 patients (61%) underwent conventional total 
thyroidectomy. Of the 43 patients who had lobecto-
my, 16 (59%) underwent minimally invasive surgery, 
and other 27 (41%) underwent conventional lobec-
tomy. Baseline characteristics of the study group are 
given in the Table 1.   

Table 1. Baseline characteristics and postoperative pathology of the groups. (CT: conventional thyroidectomy, MIT: minimally in-
vasive thyroidectomy)

CT group MIT group p value

Male/Female 28/56 15/38 0.54

Age (mean) 48±15 45±12 0.16

Operation Total Thyroidectomy 57 37
0.81

Lobectomy 27 16

Nodular Goiter 36 25

Pathology Follicular Adenoma 5 3
0.63

Differentiated Thyroid Carcinoma 43 25

The distribution of postoperative histopathological diagnosis was as follows:  61 multinodular goiter (%44), 8 follicu-
lar adenoma (6%), 68 differentiated thyroid carcinoma (50%). In MNG group, 25 of 61 patients (40%) underwent mini-
mally invasive surgery, and in 25 of 68 carcinoma patients (37%) had a minimally invasive procedure (Table 2). In min-
imally invasive surgery group, 25 out of 53 (47%) patients had a malignant pathology. 

Table 2. Intraoperative and postoperative findings. Wong-Baker FACES Scale and VAS scale ranges from 0 to 10, 0 having no pain 
and 10 unbearable for Wong-Baker Scale; 0 not satisfied et al and 10 most satisfied for Visual Analogue Scale). 

CT group MIT group p value

Operative Time (minutes) 59±22 60±21 0,821

Blood Loss (milliliters) 70±42 26±17 <0,001

Postoperative Pain (Wong-Baker FACES Scale) 5,1 2,3 <0,001

Cosmetic Outcome (VAS) 8,1 9,7 <0,001

Drain Usage (without/with drain) 2/82 12/41 <0,001

Operative time was 59 minutes for conventional thyroidectomy and 60 minutes for minimally invasive surgery group. 
Figure 1 shows the operative time and the change of duration through the years. Decrease in operative time is seen 
on the table and it was due to learning curve [9] and usage of LigaSure™ in surgery.

Figure 1. Mean operative time change by years. (Note that sealing device was seldomly used in 2014 and became routinely used after 2015.) 

CT: conventional thyroidectomy, MIT: minimal invasive thyroidectomy

CT: conventional thyroidectomy, MIT: minimal invasive thyroidectomy
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CT group MIT group Total p value

Complications

Transient 
Hypocalcemia

4 1 5 (3,6%) 0,276

Permanent 
Hypocalcemia

3 1 4 (%3) 0,482

Vocal cord 
paralysis

1 1 2 (2%) 0,503

Hematoma 0 1 1 (0,7%) 0,410

Esophagus 
Laceration

0 1 1 (0,7%) 0,410

Table 3. Complications

Average blood loss were 70 ml for conventional 
group and 26 ml for minimally invasive group (Table 
1). The difference between conventional and mini-
mally invasive surgery group was statistically signif-
icant (p<0.001).
Overall, in 123 patients, closed suction or open 
drains were used; in 14 patients, no drainage was 
needed. 12 of these 14 patients belonged to mini-
mally invasive group (Table 1). 
No conversion from minimally invasive video assist-
ed thyroidectomy to conventional approach was re-
quired in our experience.
Average postoperative pain scale was 5.1 and 2.3 for 

conventional group and minimally invasive group 
respectively. Statistically, the difference between 
the two groups was significant (p<0.001)
Overall, 5 patients experienced transient hypocalce-
mia (3,6%), 4 had permanent hypocalcemia (2.9%), 
2 had unilateral vocal cord paralysis (1.5%), no pa-
tients experienced permanent bilateral vocal cord 
paralysis. 1 case had a postoperative hematoma 
(0.7%), 1 10-year-old patient had an esophagus lac-
eration manifested by saliva drainage to the suction 
drain and necessitated a surgical exploration (Table 
3). 

Cosmetic outcome scores after conventional surgery group was 8.1; whereas the minimally invasive group 
scored 9.7. The difference between the conventional and minimally invasive surgery group was statistically 
significant (p< 0.001). 

DISCUSSION
Thyroid surgery is a historical entity and its histo-
ry spans more than a millennium, dating as back as 
Abu Al-Qasim with his first goiter excision record-
ed in Al-Tasrif in 952. However, due to life threaten-
ing bleeding and high perioperative and postop-
erative complications, thyroid surgery was feared 
by surgeons and patients, and nearly prohibited 
for centuries. It was Theodor Billroth and Theodor 
Kocher, the fathers of modern thyroid surgery, who 
changed mortality rates as high as %75, to less than 
%1 [10] . Theodor Kocher later won the Nobel Prize 
in 1909 for his work on thyroid surgery and thy-
roid metabolism and he was the first surgeon to 
be awarded. The main reason behind the increased 
safety and efficacy of the operations was  better 
understanding of the anatomy, meticulous hemo-
stasis, respect for the surrounding vital structures, 
and the emerging metabolic control of thyroid and 
parathyroid system [11]. 
However, the thyroid surgery is far from mastered; 
the pursuit for the excellence is in progress, and 

surgeons all around the world and from different spe-
cialties still try to minimize operative complications, 
postoperative morbidities and better the cosmetic 
results. Among the modern procedures, robotic tran-
saxillary and transvestibular thyroidectomies are be-
ing studied and publicized which eliminates a visible 
neck scar and improves the operative field. But they 
need an expensive foundation which most hospitals 
around the globe is missing and involve a learning 
curve. But before all this robotic, futuristic era; surgi-
cal minds were still searching for this cosmetic prob-
lem and were trying to improve the surgical visual-
ization. With robotic thyroid surgery still progressing, 
many centers with conventional surgical setups are 
suitable for minimally invasive procedures and with 
little added instruments to their armamentaria, the 
surgeries can be performed without more effort. 
In the literature, minimally invasive thyroidectomies 
are favored for their lower postoperative pain, high-
er cosmetic outcomes and equal surgical safety and 
better visualization of thyroid vessels and recurrent 
laryngeal nerves [12-14] . 

CT: conventional thyroidectomy, MIT: minimal invasive thyroidectomy
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Average blood loss during the surgery was signifi-
cantly lower for both total thyroidectomy and lo-
bectomy in minimally invasive thyroidectomy 
group than conventional group in our study. In the 
literature, blood loss data was reported seldomly. 
The studies that examined the difference between 
conventional and minimally invasive video assist-
ed thyroidectomy with regard to blood loss found 
no statistical difference between the groups [12, 15, 
16]. The difference could be partly due to better de-
veloping surgical planes by better visualization and 
partly due to meticulous hemostasis for the endo-
scope not to be soiled. This in turn, could result in 
less drain application. Indeed, our results show that 
minimally invasive thyroidectomy is more likely to 
end up without a drain than conventional one.  
In addition, one of the main reasons for minimally 
invasive thyroidectomy like any other minimally in-
vasive surgery is lower postoperative pain. Micoli et 
al., Bellantone et al. Lombardi et al., El-Labhan et al. 
examined this phenomenon and found that mini-
mally invasive thyroidectomy results in significant-
ly lower postoperative pain after 24 hours [2, 12, 
17]. Our findings support the literature on postop-
erative pain. The main reason behind this is less tis-
sue disruption provided by small incision and bet-
ter surgical visualization, thus less inflammation; re-
sulting in less postoperative pain. Micoli et al. also 
found that serum TGF-β levels and Visual Analogue 
Score for pain is inversely related and could be used 
to evaluate pain following minimally invasive thy-
roidectomy [18].
Considering that age and sex profile of the patients 
undergoing thyroidectomy, cosmetic concerns are 
somewhat more pronounced. In the literature, min-
imally invasive thyroidectomy results in better cos-
metic outcomes [2, 3, 8], and  our findings are con-
sistent with the literature.
All new surgical techniques must be at least as safe 
as the previous ones in order to be implemented 
in clinical use. It is even more pronounced when a 
new technique is proposed alternative to centuries 
old one such as thyroidectomy. In our case, different 
studies reveal that minimally invasive thyroidecto-
my results in statistically similar postoperative com-
plications such as hypocalcemia, vocal cord paraly-
sis [2, 14, 16, 17]. When our study is concerned, al-
though minimally invasive group has less postoper-
ative complications; no statistical difference in oc-
currence of hypocalcemia and vocal cord paralysis 
between the conventional group and minimally in-
vasive group were seen. Our findings correspond 

with the equal safety of minimally invasive thyroid-
ectomy versus conventional thyroidectomy de-
scribed in the literature. 
Minimally invasive thyroid surgery is actually not a 
new concept; however, surgeons around are reluc-
tant to adopt this new technique. The reasons be-
hind this reluctance is fear of change, the idea that 
minimally invasive techniques require expensive 
set up of instruments, the learning curve that ev-
ery other surgery, especially endoscopic ones re-
quire. All that the minimally invasive video assisted 
techniques essentially require is an endoscopy sys-
tem and an endoscope. The endoscope could be 5 
mm 0-degree or 30-degree if the surgeon is a lap-
aroscopy-performer. Or it could be standard 4 mm 
endoscopic sinus surgery endoscopes, 0 or 30-de-
gree. All other instruments like aspirator-elevator 
and forceps are optional. Provided that most oper-
ating theatres have an endovision system, it actual-
ly requires no further setup. 

CONCLUSION

Our findings are consistent with the literature about 
the efficacy and safety of the minimally invasive 
thyroid surgery and this single center experience 
supports the use of minimally invasive thyroidecto-
my even in patients with well differentiated carcino-
mas. Further studies with more patients and longer 
surveillance are required to compare this technique 
with centuries old conventional one.
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