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Objective: The aim of this study is to share our surgical approach and results in patients with benign and
malignant thyroid diseases.
Methods: All patients who underwent thyroid gland
surgery at our University Hospital Ear, Nose, and
Throat Department between 2012 and 2017 were
retrospectively analyzed. The study included 293 patients.
Results: Of the 293 patients included in the study,
76 (25.9%) were male and 217 (74.1%) were female.
Mean follow-up period was 47.1 months. Patients’
ages ranged from 4 to 77 years. In terms of the pathology, 160 patients had benign and 133 had neoplastic
thyroid diseases. None of the patients who underwent
thyroid surgery due to benign diseases required revi-
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Thyroidectomy is the treatment of choice for the
majority of thyroid gland malignancies and a significant proportion of patients with benign thyroid
diseases. Surgical planning is performed in regard
of the patient’s age, comorbid diseases, underlying
thyroid gland disease, and the size of the disease.
Currently, total thyroidectomy and loboisthmectomy are accepted as surgical approaches. Subtotal
thyroidectomy and subtotal lobectomy, which have
been performed frequently in the past, are no longer preferred due to increased recurrence rates (1).
Total thyroidectomy is usually performed when
surgical treatment is considered for both benign
and malignant pathologies of the thyroid gland,
whereas total loboisthmectomy is performed less
frequently. Total thyroidectomy is required to
eliminate the underlying pathology in patients
with Graves’ disease, a toxic multinodular goiter

sion surgery. Recurrence occurred in 15 out of the 116
patients that were operated on for well-differentiated
thyroid cancer. Out of these 15 patients with disease
recurrence, 11 had biochemically incomplete responses and four had structurally recurrent diseases.
Conclusion: Thyroidectomy, when performed safely
and correctly, is a very effective way of treating both
benign and malignant thyroid diseases. Total thyroidectomy or total lobectomy and isthmectomy are the
gold-standard surgical approaches to prevent recurrence. A national form is needed regarding thyroid
surgery for following up on patients and for the regular and systematic collection of data.
Keywords: Thyroidectomy, fine-needle aspiration biopsy, thyroid cancer, thyroid surgery

(MNG), MNG causing compression symptoms
and thyroid gland malignancies (2). In our clinic, the procedures performed in terms of thyroid
gland surgery are total thyroidectomy or total loboisthmectomy. Subtotal thyroidectomy and subtotal loboisthmectomy are not performed.

Methods

All patients who underwent thyroid gland surgery between 2012 and 2017 at the Ear, Nose, and
Throat Department of a tertiary medical center
were retrospectively analyzed. The study was approved by the Marmara University Ethics Committee for Clinical Research on May 5, 2017 with
number 09.2017.371. Informed consent was not
obtained from patients because of the retrospective design of the study. The study is a descriptive
research in which statistical analysis was done by
simple calculating methods. The study included
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293 patients. Age and gender of the patients were noted and
patients’ family histories of thyroid cancer were documented.
The preoperative evaluation of the patients included examining
their thyroid gland and neck ultrasonography (USG), fine-needle aspiration biopsy (FNAB) results, vocal cord function evaluation, and thyroid scintigraphies. Likewise, in the postoperative
period, we evaluated the specimen histopathologic examination
results, complications, recurrence of the disease and the need for
adjuvant therapy with radioactive iodine (RAI), chemotherapy,
and radiotherapy of each patient. All patient data were obtained
from our clinical archive for patients’ pre- and post-surgery follow-up visits.

Results

Of the 293 patients included in the study, 76 (25.9%) were male
and 217 (74.1%) were female. Patients’ ages ranged from 4 to
77 years and the average age is 45.6. The mean follow-up period was 47.1 months. Familial papillary thyroid carcinoma was
found in 5.3% (six of 114) of the cases. When the patients with
neoplastic thyroid disease were evaluated in regard of their histopathological diagnosis, 114 of the 133 patients (85.7%) with
thyroid neoplasia had papillary thyroid carcinoma (PTC), four
(3%) had medullary thyroid carcinoma (MTC), two (1.5%) had
anaplastic thyroid carcinoma (ATC), two (1.5%) had follicular
thyroid carcinoma (FTC), one (0.75%) had poorly differentiated cancer, one (0.75%) had breast cancer thyroid metastasis,
and nine (6.8%) had follicular adenoma (FA) (Table 1). Types of
benign thyroid disease in 160 patients and their FNAB results
are given in Table 2 and 3 respectively. The FNAB results of 133
patients with thyroid malignancy are showed in Table 4.
Table 1. Postoperative histopathological diagnosis of thyroid
neoplasms
Histopathological diagnosis
PTC

MTC
ATC

FTC

Poorly differentiated carcinoma

Breast cancer thyroid metastasis
FA

Number of patients

%

85.7

2

1.5

1

0.75

9

6.8

2
1

3

Table 2. Postoperative histopathological diagnosis of benign thyroid
diseases
Histopathological diagnosis
MNG

Number of patients

Graves’ disease

Solitary thyroid nodule
Hashimoto thyroiditis

MNG: multinodular goiter

		
FNAB results

%

114

71.3

17

10.6

20

12.5

9

5.6

Number of patients
7

%

4.4

Bethesda 2

116

72.5

Bethesda 4

2

1.3

Bethesda 5

0.75

• Thyroidectomy is an effective treatment option that we can safely perform in patients with thyroid gland diseases.
• Patients with aggressive onset of disease and a high risk for
recurrence should be followed closely and follow-up intervals
should be more frequent than for other patients.
• Prophylactic lateral neck dissection without an FNAB should
be avoided.
• A national form for the follow-up of patients with thyroid cancer and for the regular and systematic collection of data is needed.

Bethesda 1
Bethesda 3

1.5

PTC: papillary thyroid carcinoma; MTC: medullary thyroid carcinoma; ATC: anaplastic
thyroid carcinoma; FTC: follicular thyroid carcinoma; FA: follicular adenoma

Main Points

Permanent hypocalcemia was seen in only one patient out of
293. Transient hypocalcemia was not evaluated in our study due
to the lack of reliable data.

Table 3. Fine needle aspiration biopsy findings of patients with
benign thyroid pathology

114
4

The preoperative and postoperative vocal cord function of the
patients were evaluated. Among patients with benign pathology,
temporary unilateral vocal cord paralysis was seen in seven of
160 (4.4%), while permanent unilateral vocal cord paralysis was
seen in only two patients (1.2%). Preoperative unilateral vocal
cord paralysis was seen in three of the patients with benign pathology and none of these three patients showed improvement
in their vocal cord motion after the operation. Transient and
permanent unilateral vocal fold paralysis in patients with neoplastic thyroid disease was seen in 3.7% (five of 133) and 3.7%
(five of 133) of the patients, respectively. There was unilateral vocal fold paralysis in two patients with neoplastic thyroid disease,
and neither showed any change in the motion of their paralyzed
vocal folds one year after the surgery.

Bethesda 6

FNAB not performed

FNAB: fine-needle aspiration biopsy

9

5.6

4
2

20

2.5
1.3

12.4

Table 4. Fine needle aspiration biopsy findings of patients with
thyroid malignancy or follicular adenoma
		
FNAB results

Bethesda 1

Number of patients
2

%

1.5

Bethesda 2

19

14.3

Bethesda 4

13

9.7

Bethesda 6

74

Bethesda 3
Bethesda 5
FNAB: fine-needle aspiration biopsy

6

19

4.5

14.4
55.6
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Table 5. Subgroups of well-differentiated thyroid carcinomas
		
Histopathological
diagnosis

Classical variant of PTC

Number of patients

%

60

FVPTC

51.7

32

PTCs other than a
classical or follicular
variant

27.6

22

FTC

2

19

PTC: papillary thyroid carcinoma; FVPTC: Follicular-variant of papillary thyroid
carcinoma; FTC: follicular thyroid carcinoma

1.7

Table 6. Distribution of well-differentiated thyroid cancers according
to the 2017 AJCC TNM classification
		
Primary tumor

T1a

T1b
T2

T3a

T3b
Lymph node

Metastasis
Stage

T4a

Number of patients
36

%

31

44

37.9

9

7.8

24
2
1

20.6
1.8
0.9

Nx

85

73.3

N1a

8

6.9

N0

N1b

9

14

7.8
12

M0

114

98.2

Stage 1

106

91.4

M1

Stage 2

2

10

1.8
8.6

There were 116 patients with well-differentiated thyroid carcinoma (WDTC) and their sub-types in terms of histopathology
are shown in Table 5.
Central neck dissection alone was performed in 11 of the 116 patients. Both central and lateral neck dissection were performed in
20 of the 116 patients. Of the 20 patients who underwent lateral
neck dissection, lymph node positivity was preoperatively proven by biopsy in 12 patients, whereas preoperative biopsy was not
performed in eight patients. The decision to perform a neck dissection on these eight patients was made based on suspicious ultrasonographic and clinical findings, and only in two of the eight
patients was lymph node positivity confirmed after the histopathologic examination of the lateral neck dissection specimens.
Well-differentiated thyroid cancer patients were evaluated according to the 2017 AJCC TNM classification: 80 patients had a
T1 tumor; distant metastasis was seen in only two patients; 91.4%
of the patients were Stage 1; and none were Stage 3 or 4 (Table 6).
Patients with WDTC were evaluated to discover whether they
needed postoperative RAI, chemotherapy, or radiotherapy. Accordingly, 67.3% of the patients (78 of 116) received RAI, 1.7%
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(two of 116) received chemotherapy (sorafenib) for distant metastasis, and 0.9% (one of 116) received external beam radiotherapy for femur metastasis. Because RAI treatment was not
available in our hospital, they were treated in other hospitals. So,
their RAI treatment dosing regimens could not be presented.
Recurrence (structural disease or abnormal biochemical findings
without detected structural disease) occurred in 16 of 116 patients (13.8%) with well-differentiated thyroid cancer and they
received RAI or surgical treatment. None of the patients developed disease-related mortality.
Evaluation of tumor focus in well-differentiated thyroid cancers
revealed that in 82 of 116 patients (70.7%), the tumoral lesion
was in a single lobe and unifocal, whereas in 34 patients (29.3%),
the tumor was multifocal or multicentric.
The follow-up periods of four patients with MTC were 29, 33,
53, and 55 months, respectively. Two of these patients underwent
total thyroidectomy, and bilateral central and bilateral functional
neck dissections. The other two underwent total thyroidectomy and bilateral central neck dissection in their first operation
and bilateral functional neck dissection in the follow-up period.
Three received chemotherapy and radiotherapy in the follow-up
period while one did not receive any therapy. All four patients
were alive at the writing of the manuscript.
We had two cases of anaplastic thyroid cancer. One of them had
a hard mass in the thyroid gland fixed in the surrounding tissues
at the time of diagnosis. There was no systemic metastasis. Total
thyroidectomy and bilateral central and functional neck dissections were performed together with a tracheotomy. Trachea and
oesophagus invasions were observed during surgery. Disease-related mortality occurred five months after the surgery in this
patient. The other patient had no neck metastasis. This patient
underwent a total thyroidectomy, and trachea and oesophagus
invasions were observed during surgery but tracheotomy was
not performed. Disease-related mortality occurred two years after diagnosis in this patient.
There was one case of poorly differentiated thyroid cancer and
total thyroidectomy was performed. One year after the operation, there was a recurrence in the left thyroid region and the
left neck. Left functional neck dissection together with a mass
excision in the left thyroid region were performed. This patient
was followed for 50 months.
We had one case of invasive ductal breast cancer metastasis to the
left thyroid lobe. This patient had undergone a left mastectomy
and axillary lymph node dissection operation 12 years before the
disease metastasized to the left thyroid lobe. A left thyroid lobectomy was done, and two years after the lobectomy, the patient
died because of diffuse invasive ductal carcinoma metastasis.

Discussion

Surgical treatment is used effectively in benign and malignant
thyroid gland diseases and can save patients from morbidity and
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mortality related to the disease. Thyroid gland cancers account
for about 95% of all endocrine tumors and their incidence has
increased steadily over the past two decades. In addition to this
increase in incidence, cases of aggressive thyroid cancer have
been increasing in the recent years, and mortality rates specific to thyroid cancer are gradually increasing. This increase in
mortality occurs despite an early diagnosis and more effective
treatment for thyroid cancer (3). Additionally, thyroid cancer is
three times more common in women than in men (4). In our
study, thyroid cancer was found to be 2.4 times more common in
women—a finding consistent with the literature. Familial PTC
is seen in about 5% of all thyroid cancer cases (5). In our study,
this rate was found as 5.3%, as also consistent with the literature.

dition. However, we do not know in which patients’ biopsies
were taken under USG. Furthermore, FNABs were examined
by different pathologists, whereas examination of all thyroid
FNABs by a single qualified pathologist may result in a reduction in this high percentage.

In a study of 53,856 patients showing variations in thyroid cancer according to histological subtypes, the incidence of PTC increased while the incidence of FTC decreased. In the referred
study, the incidence of PTC was 79%, FTC was 13%, and medullary thyroid cancer was 4% (6). However, when we examined
the thyroid cancers according to histological subtypes, the incidence of PTC was found to be 92.7% (114 of 123) and FTC
was found to be 1.6% (two of 123). Thus, the incidence of FTC
was significantly lower than those reported in the literature.
Follicular carcinoma accounts for 10% of all thyroid carcinomas
(7). And, the incidence of follicular carcinoma is higher than
10% in areas with iodine deficiency. Addition of iodine to the
diet results in relative increase in papillary carcinoma and corresponding decrease in follicular carcinoma (8). The relatively low
incidence of follicular carcinoma in our series may be related to
sufficient iodine supplementation in our country.

In our study, 12 of the 20 patients who underwent lateral neck
dissection had preoperative biopsy-proven lateral neck lymph
node metastasis and, in eight patients, lateral neck dissection
was performed without preoperative biopsy based on suspicious
malignant sonographic and clinical findings. Of these eight patients, only two had lymph node metastasis as proven by the
histopathological examination of neck dissection specimens.
The 2015 American Thyroid Association Management Guidelines for Adult Patients with Thyroid Nodules and Differentiated Thyroid Cancer recommendation 37 states that lateral neck
dissection should be performed in patients with biopsy-proven
lymph node metastasis in the lateral neck. The sonographic findings, palpable lateral neck lymph nodes, and primary tumor size
are important when deciding to perform a lymph node FNAB.
However, a prophylactic lateral neck dissection without FNAB
may be unnecessary in many patients, prolonging their operation
time and causing morbidity. Given the fact that only two out of
eight cases with suspicious lateral lymph nodes were found to be
metastatic, we no longer practice and recommend elective neck
dissection for suspicious lymph nodes. FNAB and thyroglobulin
wash out of suspicious lymph nodes should be performed, and
lateral neck dissection should only be done therapeutically when
either result is found to be positive.

Thyroid cancer or FA was detected in 14.3% of patients (19 of
133) whose FNAB was reported as benign cytology. Of these
19 patients, 15 were diagnosed with PTC, one with FTC, and
three with FA. As a result, malignancy was detected in 12% of
the patients (16 of 133) whose FNAB was reported as benign.
The 2015 ATA management guideline for adult patients with
differentiated thyroid cancer, states that 1-4% of instances of
FNAB benign cytology may become malignant (9). In a meta-analysis, the probability of thyroid cancer in cases reported
as benign cytology with an FNAB was determined to be 1%
to 10% (10). In studies where the probability of malignancy is
higher in cases with benign cytology, it was seen that a biopsy
of palpable nodules was usually not performed with ultrasound
guidance (USG) and this rate was lower in USG biopsies. This
reveals the importance of USG biopsies, even if the nodule
is palpable. The 16 cases with Bethesda 2 cytology results in
whom the thyroidectomy specimen was reported as thyroid
cancer in our series were further examined individually for the
cause of false cytological negativity. Incidental papillary microcarcinoma was detected in eight of these 16 patients, and
the nodule that was aspirated for cytology was not the source
of the malignant nodule. Thus, the FNAB was reported as benign cytology in 6% of the cases (eight of 133), even though
an aspirate was taken from the malignant nodule. Rarely, the
FNAB of palpable nodules is not performed under USG in our
clinic and the high rate of 6% can be attributed to this con-

None of our patients had permanent or transient bilateral vocal
cord paralysis as a surgical complication. The incidence of postoperative transient vocal cord paralysis was 4% (12 of 293) while
that of permanent vocal cord paralysis was 2.4% (seven of 293).
These rates are similar to those in the literature. In a retrospective
study of 119 patients who underwent thyroid surgery, vocal cord
paralysis was found in 6.7% (eight of 119) of the patients (11).

None of the patients who underwent thyroid surgery for a benign disease required revision surgery. This can be because the
recurrent laryngeal nerve was identified during surgery and either total thyroidectomy or total lobectomy and isthmectomy
was performed in all patients undergoing thyroidectomy.
Patients with ATC may present with intrathyroidal mass in 10%
of cases, extrathyroidal invasion and/or lymph node metastasis
in 40% of cases and widely metastatic disease in 50% of cases
(12, 13). Total thyroidectomy and therapeutic central and lateral
lymph node dissection should be considered in patients with resectable disease. Complete resection of the tumor or the microscopic residual tumor is associated with improved disease-free
survival and overall survival. In patients with extrathyroidal
invasion, an en bloc resection with the goal of achieving gross
negative margins should be considered. Incomplete resection or
tumor debulking should not be performed (14). One of the two
ATC patients in our series had intrathyroidal mass without metastatic lymph nodes or distant metastasis. Total thyroidectomy
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with microscopic residual tumor was done and the patient had
disease related mortality two years after the surgery. The second
patient who had firm thyroid mass with extrathyroidal invasion
underwent surgery with the goal of achieving gross negative
margins. Total thyroidectomy, bilateral central and lateral neck
dissections together with tracheotomy were performed. The goal
of grossly negative margins was achieved but unfortunately the
patient had disease related mortality five months after the surgery.
Recurrence occurred in 15 out of the 116 patients with well-differentiated thyroid cancer. Eleven of them had a high serum
thyroglobulin level and locoregional RAI uptake in the neck
during the first three years of the postoperative period. These patients received RAI treatment, from which they benefited. There
was no evidence of a structurally recurrent disease in these 11
patients. The other four patients who developed recurrence had
a poor onset and worse course of the disease. In these four patients, there was locoregional or metastatic structurally recurrent
disease. One of these patients presented with stridor and hoarseness. Neck mass and right vocal cord paralysis were observed
in the examination of the patient. The patient had difficulty in
breathing. Chest radiography revealed bilateral multiple opacity
with suspicion of malignancy. There were multiple millimetric
bilateral multifocal lung metastases. PTC was detected in subsequent examinations. A total thyroidectomy, as well as bilateral
central and lateral neck dissections together with a tracheotomy
were performed. Tracheotomy was performed because of stridor,
hoarseness, and multiple lung metastases. The histopathologic
examination was reported as classical variant of PTC and he received postoperative RAI treatment and oral sorafenib for four
weeks. The patient was decannulated in the fifth postoperative
month. In the first postoperative year, structurally recurrent disease occurred in the bilateral neck and the patient underwent
revision lateral neck dissection bilaterally. This patient received
RAI treatment four times in total and has been followed up for
six years. There is no evidence of a structural disease as yet. And
currently, both vocal cords are mobile. The second patient had a
tumor size of eight cm in the right thyroid lobe as well as neck
metastasis causing right internal jugular vein invasion. A total
thyroidectomy, and bilateral central and lateral neck dissections
were performed and the internal jugular vein was ligated. In this
patient, whose pathology was reported as an oncocytic variant
of PTC, a structurally recurrent disease developed on the right
side of the neck twice after the first operation and the patient
underwent a revision right neck dissection. A total of three
RAI treatments were administered to the patient. The patient
has been followed up for four years and there is no evidence
of a structural disease but there is a biochemically incomplete
response. The third patient had a tumor of 4.3 cm in size and
underwent a total thyroidectomy. Diffuse vascular invasion was
detected in this patient whose histopathologic examination was
reported as an oncocytic variant of PTC. The patient was given RAI treatment. Two years after the operation, the patient
developed liver metastasis. The patient was given transarterial
radioembolization with yitrium-90 for the liver metastasis after
which a segmental liver resection was performed. The patient
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has been followed up for 3.5 years and there is widespread liver and bone metastases. In the fourth patient who developed
structural recurrence, papillary cancer vertebra metastasis was
diagnosed preoperatively and a total thyroidectomy and bilateral
central and lateral neck dissections were performed. No lymph
node metastasis was detected in the patient whose histopathologic examination was reported as FTC. This patient received
200 millicuries of RAI as well as RT for the vertebral metastasis.
One year after the operation, both vertebrae and femur metastases developed. Partial left femur resection with osteosynthesis
was done. The patient was given radiotherapy for the vertebra
again. This patient has been followed up for two years and there
is a biochemically incomplete response now without evidence of
a structural disease as yet.

Conclusion

A FNAB of thyroid nodules should be performed under USG
as these biopsies have higher diagnostic accuracy. USG is necessary for aspiration from the most suspected malignant portion of the nodule, even if the nodule is palpable. Suspicious
sonographic findings, palpable lateral neck lymph nodes, and a
large primary tumor size are valuable inputs when deciding to
perform a lymph node FNAB, but a prophylactic lateral neck
dissection without an FNAB should be avoided. Without biopsy-proven lateral neck metastasis, lateral neck dissections unnecessarily prolong the operation time and cause morbidity in
many patients. It is known that the disease has a more aggressive
course in thyroid cancer patients who experience an aggressive
onset of the disease. In this context, cases with aggressive onset and a high risk for recurrence should be followed closely
and follow-up intervals should be more frequent than for other
patients. In addition, they should receive RAI treatment in the
earliest possible postoperative period. However, we do not have
a national form for the follow-up of patients with thyroid cancer
and for the regular and systematic collection of data.
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