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facilitate a better understanding of the topographic–anatomical 
features of the thyroid gland and can serve as a standard care.
Purpose: To describe the outcomes for a prospective series 
of patients who underwent thyroidectomy via a standardized 
approach based upon the sequential division of the soft tissues 
surrounding the gland.

Mat e r i a l s a n d re s e a r c h Me t h o d s
A total of 177 patients underwent thyroid operations by four 
surgeons in Uzbekistan during 2017–2018. The series included 
155 women and 12 men, with a mean age of 41.4 ± 12.8 years. 

in t r o d u c t i o n
The selection of surgical technique is based on the characteristics 
of the disease and the experience and preferences of the surgeon. 
The thyroidectomy technique has been well described elsewhere 
for centuries.1–8 At present, thyroid operations are performed by 
general surgeons, otolaryngologists, endocrine surgeons, and 
surgical oncologists.9–20 Many helpful maneuvers and techniques 
have been proposed. While thyroidectomy techniques are well 
described, differences persist among surgeons. The development 
of a standardized, highly effective, safe, detailed algorithm for 
surgical intervention is key to a successful surgery with a low risk 
of complications.

However, to date, no generally accepted algorithm with 
identif ied surgical “steps” for operations on the thyroid 
gland exists. Most specialists describe only the general principles of 
thyroidectomy, which, from a clinical and educational perspective, 
are often not sufficiently informative. A stepwise approach to 
thyroidectomy may promote standards of care and improve 
outcomes and training.

Based on the available literature and our clinical material, by 
systematizing existing techniques, we identified five steps for the 
thyroidectomy technique based on the mobilization and sequential 
section of connective tissue structures fixed to the thyroid gland. A 
systematic stepwise approach to the thyroidectomy technique may 
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ab s t r ac t
Background: Thyroid operations are performed by general surgeons, otolaryngologists, endocrine surgeons, and surgical oncologists. While 
thyroidectomy techniques are well described, differences persist among surgeons. A stepwise approach to thyroidectomy may promote 
standards of care and improve outcomes and training.
Methods: A total of 177 patients underwent thyroid operations in The Center for the Scientific and Clinical Research of Endocrinology, Department 
of Endocrine Surgery of Uzbekistan, during 2017–2018, with a stepwise technique for thyroidectomy. The series included 155 women and 
12 men, with a mean age of 41.4 ± 12.8 years. Evaluations included thyroid-stimulating hormone (TSH) and free T4 levels, fine needle aspiration 
cytology, ultrasonography of the thyroid gland, cervical lymph nodes and adjacent structures, and vocal cord assessment. We designated five 
steps of thyroidectomy: (1) Medial mobilization of the gland and division of the middle thyroid vein; (2) Dissection of the anterior suspensory 
ligament between the superomedial lobe and cricoid/thyroid cartilage, with the division of the superior pole vessel branches, (3) Division of 
the branches of the inferior thyroid artery (ITA) with preservation of the recurrent laryngeal nerve (RLN) and both parathyroid glands (PTGs); 
(4) Division of the posterior suspensory ligament (of Berry) that connects the lobe to the cricoid cartilage and first and second tracheal rings; 
and (5) Central and/or lateral lymph node dissection, if indicated.
Results: A total of 134 patients (75.7%) had nodular goiter, 29 had Graves’ disease (GD) (16.4%), and 14 had thyroid carcinoma (7.9%). A total of 
107 patients (60.5%) were euthyroid, 37 (20.9%) had controlled hyperthyroidism, and 33 (18.6%) had already been treated for hypothyroidism 
before surgery. Operations included total or near-total thyroidectomy (98, 55.4%), lobectomy (60, 33.9%), or lesser resections (19, 10.7%). There 
were two (1.1%) temporary and no permanent RLN palsies. Temporary hypoparathyroidism (lasting <11 days) occurred in 37 (20.9%) patients, 
but no patients suffered permanent hypoparathyroidism.
Conclusion: Comprehension of thyroid anatomy and systematization of technical steps may improve outcomes and enhance training in thyroid 
surgery.
Keywords: Optimization, Thyroid surgery, Thyroidectomy.
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seven patients had local lymph node metastases revealed by 
ultrasonography and confirmed intraoperatively; in addition to 
total thyroidectomy, therapeutic neck lymph node dissection of the 
central (VI level) and lateral compartments (II, III, and IV levels) was 
performed. Seven patients without evidence of local lymph node 
metastases underwent total thyroidectomy. All PTC patients were 
treated with radioactive iodine after total thyroidectomy. Tumor 
size between patients with lymph node metastases and those 
without did not differ between the two groups. Tumor size in the 
general group with PTC was 2.5 ± 0.73 sm. No distant metastases or 
extrathyroidal extensions were revealed in our series. One patient 
underwent surgery for nodular goiter and was found to have PTC on 
final histology. This patient underwent completion thyroidectomy 
after 1 month.

Evaluations included TSH and free T4 levels, fine needle aspiration 
cytology, ultrasonography of the thyroid gland, cervical lymph 
nodes and adjacent structures, and vocal cord assessment (before 
and after surgery).

All surgeons have been operating on thyroid and parathyroid 
pathologies for more than 20 years. In our department, we perform 
more than 700 surgical operations on the thyroid and 30 surgical 
operations on the PTGs each year.

We designated five steps for the thyroidectomy: (1) Medial 
mobilization of the gland and division of the middle thyroid vein; 
(2) Dissection of the anterior suspensory ligament between the 
superomedial lobe and cricoid/thyroid cartilage, with the division 
of superior pole vessel branches; (3) Division of the branches of 
the ITA with preservation of the RLN and both PTGs; (4) Division 
of the posterior suspensory ligament (of Berry) that connects the 
lobe to the cricoid cartilage and first and second tracheal rings; 
and (5) Central and/or lateral lymph node dissection, if indicated.

The frequency of postoperative complications, such as 
hypocalcemia and RLN palsy (temporary or permanent), and 
postoperative bleeding were analyzed. Complications were studied 
as functions of sex, age, preoperative diagnosis, thyroid status, the 
purpose of the operation (primary, recurrent, and completion), and 
the extent of the operation.

The RLN was routinely identif ied in all patients and 
carefully traced to the entrance of the larynx. All PTGs were 
identified, if possible. In the event of impaired blood supply, 
the PTG was minced with a scalpel and transplanted into the 
sternocleidomastoid muscle.

re s u lts
The average age of the patients was 41.4 ± 12.8 years, and women 
were more prevalent than men (155 and 12, respectively) (Table 1). 
The study showed that the majority of patients had a diagnosis of 
multinodular goiter (75.7%), 16.4% had GD, and 7.9% had thyroid 
cancer. A total of 60.5% patients were euthyroid. Thirty-three 
(18.6%) had already been treated for hypothyroidism. Patients with 
thyrotoxicosis, including patients with GD and multinodular toxic 
goiter, were prepared for surgery with oral methylazole 30 mg/day 
until compensation was achieved and then administered Lugol’s 
solution for approximately 2 weeks.

The aim of the operation was primary surgery for 175 patients, 
recurrence for one patient, and completion surgery for papillary 
thyroid carcinoma (PTC) for one patient. An analysis of the number 
of operations showed that 45.2% were total thyroidectomies, 10.2% 
were near total thyroidectomies, 33.9% were hemithyroidectomy, 
and 10.7% were less than hemithyroidectomies.

The frequency of complications after surgery was analyzed. 
Postoperative intermediate-density lipoprotein showed that 
temporary RLN palsy was identified in two patients (1.1%), and no 
permanent RLN palsy was observed. We do not routinely identify 
the external branch of the superior laryngeal nerve during thyroid 
operations. Temporary hypocalcemia was observed in 37 patients 
(20.9%), lasting approximately 11 days after administration of 
calcium and vitamin D tablets. Postoperative bleeding was observed 
in one patient, which required re-exploration. The removed 
specimens were weighed: the mean weight of multinodular goiter 
specimens was 84 + 62 gm, and the mean weight of GD specimens 
was 55 + 28 gm. In our series, no tracheomalacia was encountered.

Fifteen patients had PTC. Among them, 14 patients were 
preoperatively diagnosed with PTC (Table  2). Among them, 

Table 1: Patient clinical characteristics

Demographic data n %

Number of patients 177  100
Age (year) 41.4 ± 12.8

Sex (W/M) 155/12  88/12
Preoperative diagnosis 

Multinodular goiter 134 75.7
GD 29 16.4
Thyroid cancer 14 7.9

Thyroid gland/tumor measures

Multinodular goiter (mean 
specimen weight)

84 ± 62 gm

GD (mean specimen weight) 55 ± 28 gm

Thyroid cancer (tumor size) 2.5 ± 0.73 sm

Thyroid status 

Euthyroid 107 60.5
Hyperthyroid 37 20.9
Hypothyroid 33 18.6

Purpose of operation 

Primary 175 98.9
Recurrence 1 0.6
Completion 1 0.6

Number of operations 

Total thyroidectomy 80 45.2
Near total thyroidectomy 18 10.2
Hemithyroidectomy 60 33.9
Less than hemithyroidectomy 19 10.7

Postoperative diagnosis 

Benign 162 91.5
Malignant 15 8.5

Complications of operations 

Temporary RLN palsy 2 1.1
Permanent RLN palsy 0 0.0
Temporary 
hypoparathyroidism

37 20.9

Permanent 
hypoparathyroidism

0 0.0

Postoperative (PO) bleeding 1 0.6
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• Step two: Dissection of the anterior suspensory ligament 
between the superomedial lobe and cricoid/thyroid cartilages, 
with division of superior pole vessel branches. At this stage, the 
thyroid lobe is retracted laterally and downwards for better 
visualization of avascular space or Reeve’s space between the 
thyroid lobe and thyroid cartilage. The endpoint of this step is 
the superior parathyroid gland (SPG), which is not mobilized in 
this step (Fig. 2).

• Step three: Division of the branches of the ITA with preservation 
of the RLN and both PTGs. In the third step, the thyroid lobe, 
with the freed upper pole, is retracted upwards and medially, 
creating some tension in the lateral surface of the lobe. This 
makes it easy to identify the ITA. Identification of the ITA is key 
to identifying the RLN and inferior parathyroid gland (IPG). As 
these structures are mobilized and brought down by meticulous 
capsular dissection, the thyroid lobe becomes quite mobile. The 
vascular pedicle of the SPG and IPG are preserved. When this is 
impossible, the pedicle is removed, minced, and transplanted 
into the sternocleidomastoid muscle. Identification of the RLN 
can be safely performed in the tracheoesophageal groove in 
the supraclavicular area; then, we trace the RLN all the way to 
the entrance to the larynx. The ITA branches intersect as close 
as possible to the thyroid tissue. This allows preservation of 
the branches of the ITA supplying the SPG and IPG. The SPG is 
mobilized down with the surrounding fatty tissue at the time 
of mobilization of Zuckerkandl’s tubercle (Fig. 3).

• Step four: Division of the posterior suspensory ligament (of 
Berry) that connects the lobe to the cricoid cartilage and first and 
second tracheal rings. After careful inspection and ligation of the 
vessels, the posterior suspensory ligament (the Berry ligament) 
is dissected under the eye control of the RLN. This releases an 
almost completely mobilized thyroid lobe. Lobectomy is then 
performed; the contralateral lobe is removed in an identical 
manner if necessary (Fig. 4).

• Step five: Central and/or lateral lymph node dissection, if 
indicated (Fig. 5).

di s c u s s i o n

As in any surgical procedure, surgical treatment of thyroid disease 
requires a highly experienced surgeon, who with personal 
experience and techniques can perform safe and effective 

There were 29 (16.4%) patients with GD who were treated with 
total thyroidectomy after the course of treatment with antithyroid 
drugs (methimazole) was completed. The daily dose of methimazole 
was 30 mg/day. All patients with GD were administered Lugol’s 
solution at a dose of 5 gtt three times a day × 15 days preoperatively.

Analyses of complications of the operations showed that 
there were two (1.1%) temporary and no permanent RLN palsies. 
Temporary hypoparathyroidism (lasting <11 days) occurred 
in 37 (20.9%) patients, but no patients suffered permanent 
hypoparathyroidism. One (0.6%) postoperative hematoma 
required re-exploration. The types of surgical complications did not 
significantly differ between patients with multinodular goiter, GD, 
and PTC, although the tendency of temporary hypoparathyroidism 
was higher in patients with GD because of the chronic inflammatory 
nature of the disease.

We used the generally accepted thyroidectomy technique with 
the identification of the RLN and PTGs in our series. Furthermore, 
on the basis of this technique, we designated five steps for 
thyroidectomy:

• Step one: Starting from the skin incision, continuing to the 
medial mobilization of the gland and finishing by division of the 
middle thyroid vein, if present, allows mobilization of the thyroid 
lobe up and medially, releasing the entire lateral surface (Fig. 1).

Table 2: TNM characteristics of patients with PTC

TNM n %

T1

T1a 0 0
T1b 4 26.7
T2 10 66.7
T3

T3a 1 6.7
T3b 0 0
T4 0 0
No 8 53.3
N1a 3 20
N1b 4 26.7
M0 15 100

M1 0 0

Fig. 1: Step one of the standardized stepwise technique for thyroidectomy Fig. 2: Step two of the standardized stepwise technique for thyroidectomy
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In our study, we systematized a stepwise approach to the 
generally accepted algorithm of thyroidectomy, which is utilized 
in many centers worldwide. The outcome of this technique is very 
favorable, with a low rate of complications.

Analyzing the obtained data, we note that transitory hypocalcemia 
was observed in 20.9% of patients because of the mobilization of the 
PTG due to temporary edema of the vascular pedicle of the gland. 
We attempted not to mobilize the SPG, which is higher and dorsal to 
the RLN, but left it in the fat pad where it is usually located. During 
the dissection of the RLN and the Berry ligament, the SPG was left 
almost untouched. Ligation of the ITA branches close to the thyroid 
tissue allowed the preservation of those supplying the SPG and 
IPG. The identification of the RLN throughout its length allowed its 
safe preservation to conduct a virtually bloodless operation and to 
predict the risks and consequences during the operation. Capsular 
dissection of the vessels and maintaining distance from the RLN in 
patients with chronic inflammatory thyroid diseases may prevent 
iatrogenic RLN palsy.

When analyzing the frequency of complications in correlation 
with other indicators, such as preoperative diagnosis, thyroid size, 
thyroid status, volume of operation, and other indicators, there was 
no significant difference. This again shows that the proposed tactic 
is highly effective and safe.

Thus, the designated five-step technique for thyroidectomy is 
a systematization of the present well-utilized surgical procedure 
based on a stepwise approach. In our understanding, a stepwise 
approach to thyroidectomy may promote standards of care and 
improve outcomes and training.

co n c lu s i o n
Comprehension of thyroid anatomy and systematization of 
technical steps may improve outcomes and enhance training in 
thyroid surgery.
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