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Introduction: Thyroid nodules are evaluated by fine-needle aspiration biopsy (FNAB) according to their radiologic charac-
teristics. International guidelines recommend lobectomy according to the size of the nodules and FNAB results. The aim of 
this study is to assess whether lobectomy is one of the treatment choices in endemic areas.
Methods: Patients who underwent lobectomy between January 2013 and September 2017 were studied retrospectively. 
Patients’ demographic features, thyroid hormone levels, medications, FNAB results before the surgery, lobectomy indica-
tions, ultrasonographic features, final pathologies, and secondary surgical interventions were recorded.
Results: Data of 388 patients who underwent lobectomy were examined. As patients were classified according to their FNAB 
results, all categories had higher malignancy rates than expected in the final pathology results. One hundred and eighteen 
(30.4%) patients had undergone completion thyroidectomy. The final pathology of the completion thyroidectomy samples 
showed 24.07% (n=26) malignancy.
Discussion and Conclusion: FNAB is the gold standard for the malignancy risks in thyroid nodules in all guidelines. In en-
demic areas, this classification system may be inadequate. Two-staged thyroid surgery is becoming more popular. In our 
series, 30.4% of patients had undergone completion thyroidectomy according to their final pathology results. We need to 
add newer sights to guidelines for endemic areas.
Keywords: Bethesda classification; completion thyroidectomy; hemithyroidectomy; lobectomy; secondary surgery.

Considering the vital functions of the thyroid gland, 
surgeons must make surgical decisions carefully. Thy-

roid nodules are evaluated by the fine-needle aspiration 
biopsy (FNAB) according to their sonographic features, and 
the surgical decision is taken according to specific indica-
tions[1]. Lobectomy is recommended for subcentimetric 
papillary carcinoma patients with no poor prognostic fac-
tor and those with benign thyroid disorders[2]. Bethesda 
classification used to assess FNAB is considerably benefi-

cial[3]. Nevertheless, the surgical choice for the multinodu-
lar goiter is still controversial. In many studies, bilateral total 
thyroidectomy is advised for bilateral multinodular goiter; 
and it is advocated that bilateral total thyroidectomy leads 
to low complication and recurrence rates when performed 
by experienced surgeons[4-6]. Nonetheless, the treatment 
for unilateral disease is still debated. Some authors recom-
mend unilateral lobectomy for its lower complication rates 
and fewer hormone replacement needs[7-12].
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The aim of this study is to evaluate whether lobectomy is a 
treatment of choice in endemic areas.

Materials and Methods 
Patients who had undergone lobectomy between January 
2013 and September 2017 in the General Surgery Clinic 
of the University of Health Sciences Haseki Training and 
Research Hospital were reviewed retrospectively after ap-
proval of the local Ethics Committee (2017–572). Patients 
who were operated on for toxic adenoma, those accompa-
nying parathyroid gland disorder, unknown FNAB results, 
and those that were operated on for relapsed disease were 
excluded from the study. Moreover, patients with terminal 
pathological diagnoses such as medullary carcinoma, tu-
mor of unknown malignancy potential, and follicular carci-
noma were also excluded from the study.

Patients demographic features, the diameter of the radio-
logically detected nodules, the pre-operative FNAB results, 
the surgical technique and the surgical indication, the 
terminal pathological outcomes after the lobectomy, the 
number and the diameter of the nodule post-operatively, 
the presence of multicentricity, the tumor size, the pres-
ence of lymphovascular and/or capsular invasion, and the 
evidence of extrathyroidal extension, the presence of lym-
phocytic thyroiditis, whether the completion thyroidec-
tomy was performed and the final pathological diagnosis 
of the completion thyroidectomy was recorded.

The patients were divided into two groups according to 
their surgical indications. Group 1 included patients who 
chose surgery and had the indication for stage 2–3 goiter 
with the FNAB results are Bethesda 1 or 2. Group 2 included 
patients with the recurrent FNAB results of Bethesda 3 and 
those with clinical suspicion and patients with FNAB results 
of Bethesda 4 or higher. Lobectomy was performed in all 
patients. The groups were compared according to their 
nodule sizes and diameters, the rate of the lymphocytic 
thyroiditis final pathology results, the tumor size, and the 
rate of completion of thyroidectomy.

FNAB results according to the Bethesda classification were 
compared to the final pathology results. The study was 
conducted in accordance with the Declaration of Helsinki.

Statistical Analysis

IBM SPSS Statistics 20.0 program was used for statistical 
analysis. Descriptive statistics: mean numeric variables, 
standard deviation, and minimum and maximum cate-
gorical variables are given with both numbers and per-
centages. Numeric variables comparison between the two 

independent groups was made by Mann–Whitney U test 
because normal distribution condition was not provided. A 
comparison of rates between the independent groups was 
made using Chi-square analysis. The statistical alpha signif-
icance level was accepted as p<0.05. 

Results
Lobectomy was performed in 461 patients between 2013 
and 2017. Sixty-one patients were excluded due to inade-
quate data, three patients due to accompanying parathy-
roid gland disorder followed by secondary lobectomy, 
seven patients with toxic adenoma, and two patients 
due to a relapsed disease were excluded from the study. 
Ten patients with final pathological diagnoses such as 
medullary carcinoma, tumor of unknown malignant po-
tential, and follicular carcinoma were also excluded from 
the study. Three hundred seventy-eight patients were ex-
amined; 313 females and 65 males constituted the study 
group. The cytological results of pre-operative FNABs 
showed Bethesda 1 in 54 (14.3%) patients, Bethesda 2 
in 165 (43.7%), Bethesda 3 in 96 (25.4%), Bethesda 4 in 
50 (13.2%), Bethesda 5 in 12 (3.2%), and Bethesda 6 in 1 
(0.3%) patients (Table 1).

When the final pathological results were analyzed, there 
were 255 patients with benign results, 50 patients with pap-
illary microcarcinoma (PMC), 73 with thyroid papillary carci-
noma (TPC), and ten patients with medullary carcinoma, tu-
mor of unknown malignancy potential, the tumor that was 
suspicious for papillary carcinoma and follicular carcinoma 
(Table 1). Multicentricity was present in 16.2% (n=20) of 
malign cases. The lymphocytic thyroiditis rate was 20.6% in 
all series. The malignancy rate in the final pathology results 
showed 25.9% (n=14) in Bethesda 1 group, 27.8% (n=46) in 
Bethesda 2 group, 28.1% (n=27) in Bethesda 3 group, 48% 
in Bethesda 4 group 91.6% (n=11) in Bethesda 5 and 100% 
(n=1) in Bethesda 6 groups (Table 1).

Completion thyroidectomy was performed on all 73 pa-
tients with TPC and 35 out of 50 patients with PMC. Twen-
ty-nine of 50 patients with PMC were found to be operated 
on before 2016, and 26 of these patients with PMC had 
undergone the completion thyroidectomy. Twenty-one of 
these patients were operated on after 2016, and only 9 of 
them had completion thyroidectomy for having histolog-
ically high suspicious variant or having lymphovascular/
capsular extension. Twelve of these patients did not have 
such features; hence secondary surgical intervention was 
not performed (Table 2).

The mean diameter of the FNAB-performed nodules was 
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29.5 mm±12.9 mm. The size of the nodules in 22.2% (n=84) 
patients was 4 cm and above. By ultrasonography, 72.8% 
(n=275) of patients had simple nodules, 6.9% (n=26) had 
2 nodules, 20.3% (n=77) had 3 or more nodules. Accord-
ing to the histopathological examination, 64% (n=242) of 
patients had a single nodule, 12.4% (n=47) had 2 nodules, 
and 22.3% (84) had 3 or more nodules. Five patients did 
not have any nodules, according to the final patholog-
ical assessment. The number of nodules that were exam-
ined histopathologically was significantly higher than the 
number of nodules that were found by ultrasonography 
(p<0.001).

Group 1 and Group 2 were compared according to their 
nodule sizes, lymphocytic thyroiditis rates, tumor diame-

ter, and completion thyroidectomy rates. Nodules’ diam-
eters found by sonography and pathology were 34±11.7 
mm and 32±13 mm, respectively, in Group 1; and 23.3±12 
mm and 23.3±13 mm in Group 2. The difference was statis-
tically significant (p<0.001). In addition, lymphocytic thy-
roiditis rates determined in group 2 higher than in group 
1 (p<0.001). Other parameters showed no statistical signif-
icance (Table 3).

Twenty-six patients (24.07%) who had undergone comple-
tion thyroidectomy had malignancy in their final pathology 
even though the pre-operative assessments showed no 
apparent nodular formation. Twenty-one of these patients 
had PMC, and the other 5 had TPC.

Table 1. Distribution of pathology results of lobectomies according to FNAB results

FNAB Results   Pathology Results of Lobectomies   Total (%)

  Papillary Carcinoma Papillary Micro-carcinoma  Benign Disease Other 
  TPC (n) PMK (n)  (n) (n)

Bethesda
 1 10 4  40 0 54 (13.9)
 2 21 25  119 2 167 (43.0)
 3 17 10  69 3 99 (25.5)
 4 19 5  26 5 55 (14.2)
 5 5 6  1 0 12 (3.1)
 6 1 0  0 0 1 (0.3)
Total (%) 73 (18.8) 50 (12.9)  255 (65.7) 10 (2.6) 388 (100)

Table 2. Yearly distribution of papillary microcarcinoma cases with or without complementary thyroidectomy

Papillary Microcarcinoma Cases With or   Years 
Without Complementary Thyroidectomy
  2013 2014 2015 2016 2017
  n n n n n

With 6 5 15 5 4
Without 2 1 0 9 3
Total 8 6 15 14 7

Table 3. Comparing Group 1 and Group 2 according to their nodule sizes, lymphocytic thyroiditis rates, tumor diameter and completion 
thyroidectomy rates

  Group 1 Group 2 p

Sonographic Nodule sizes 34±11.7 mm 23.3±12 mm <0.001
Pathologic Nodule sizes 32±13 mm 23.3±13 mm <0.001
Lymphocytic thyroiditis rates (%) 14.1 29.5 <0.001
Tumor diameter 19.58±19.2 mm 17.86±12.8 mm ns
Completion thyroidectomy rates (%) 8.3 15.8 ns
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Discussion
There is a lifelong hormone replacement therapy need for 
patients who have undergone bilateral total thyroidec-
tomy, which reduces the quality of life for those operated 
on for benign reasons[13]. The patients who only have 
lobectomy could take lower doses of hormone replace-
ment, and some even become euthyroid without any re-
placement[13]. Moreover, untreated patients with hypothy-
roidism or those without adequate hormone replacement 
have been shown to have a higher risk for cardiovascular 
diseases and bone fractures[14]. Some patients may still 
present with tiredness, weakness, cognitive dissonance, 
and mood disorders even when they become euthyroid by 
hormone replacement therapy[15].

Lobectomy is a relatively low-morbidity approach com-
pared to total thyroidectomy. Hypocalcemia, hypoparathy-
roidism, hypothyroidism, and recurrent nerve injury are all 
seen less in lobectomy[16]. In our series, 71.4% of patients 
did not need a completion thyroidectomy following lobec-
tomy, ensuring a lower morbidity rate.

No extra invasion was needed following lobectomy for 
some patients with benign diseases, and PMC made lobec-
tomy a treatment choice[2]. The cost of a lifelong hormonal 
therapy after bilateral total thyroidectomy is considered to 
be higher than the total cost of the clinic and radiologic 
follow-up and even the FNAB, if needed, of the remaining 
lobe after lobectomy. However, there is often more than 
one nodule present in endemic areas like our country; 
therefore, the diagnostic cost could get higher in the fol-
low-up of these nodules.

In the histopathological examination of our series, 12.4% 
(n=47) cases had two nodules and 22.5% (n=84) cases had 
three or more nodules. The patient group that had a single 
nodule in radiological examination and was a candidate 
for lobectomy, 36% of them had, in fact, multiple nodules 
by the final pathological results. It should not be forgotten 
that pathological examination of the nodule number is 
always higher than the number of the nodules found by 
ultrasound pre-operatively. In addition, there is no data on 
when to end the follow-up of patients with more than one 
nodule, those who would need further radiologic and cy-
topathologic follow-up plans. In a multicentric retrospec-
tive study by Shrime et al.,[17] total thyroidectomy is more 
cost-effective than lobectomy; however, they determined 
that this could be only hospital-based due to the hetero-
geneity of its long-term follow-up results, so they decided 
that there is a need for more prospective studies.

According to the American Thyroid Association (ATA) 2015 

guideline, lobectomy is the ideal treatment of choice for 
patients with FNAB results of Bethesda 3 and 4. This is 
because the FNAB cytopathological results of Bethesda 
3 and 4 nodules have 7–15% and 15–30% risk of malig-
nancy, respectively[2]. Therefore, if total thyroidectomy is 
performed on such patients, 70–93% of these patients will 
be overtreated. In our country, malignancy risk for sono-
graphically suspicious nodules is evaluated according to 
the Bethesda classification, a recommended evaluation pa-
rameter in most guidelines. However, in our series, patients 
with FNAB results of Bethesda 3 and 4 had 28.1% and 48% 
of malignancy rates, respectively, according to their final 
pathological results. In addition, the terminal pathology 
results revealed malignancy in 25.9% of Bethesda 1 and 
27.8% of Bethesda 2. Considering our results, we found 
a higher malignancy rate than expected in all four cate-
gories. The results were related to the fact that the median 
diameter of nodules in Bethesda 1 and 2 was 34 mm, which 
could affect the FNAB reliability, as well as the fact that goi-
ter is endemic in our country and that 20% of patients had 
accompanying lymphocytic thyroiditis which could affect 
the radiological and cytological results. Outcomes for the 
Bethesda 3 group in our series were found to be in accor-
dance with the malignancy prediction rates in Bethesda 
2017 update[3].

Contrastingly, we found higher malignancy rates for 
Bethesda 4 group than the predicted values. The malig-
nancy rates for Bethesda 1 and 2 groups were 25.9% (n=14) 
and 27.8% (n=46), respectively, which were considerably 
higher than the malignancy prediction rate. Malignancy 
rates for Bethesda 5 and 6 were 91.6% (n=11) and 100% 
(n=1), respectively; however, the number of patients in 
both groups is limited to draw a conclusion.

We divided the patients into two groups according to 
their surgical indications. Group 1 was low-risk for malig-
nancy according to the FNAB results of Bethesda 1 and 
2, and Group 2 was high-risk for malignancy according to 
the FNAB results of Bethesda 3 and higher. In our series, 
the nodule diameters in the two groups were significantly 
larger in group 1. Notwithstanding, malignancy rates 
showed no significance in the two groups. These findings 
prove the other studies in demonstrating the weak reliabil-
ity of the FNAB when the nodule diameter was larger[18,19].

2009 ATA Guidelines suggested completion of thyroidec-
tomy for all the tumors except those smaller than 1 cm, 
intrathyroidal, nodal negative, and low-risk tumors[20]. 
Therefore, the completion thyroidectomy rate for PMC per-
formed before 2016 was higher than after 2016 in our clinic.
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In our series, malignancy was determined in 26 out of 108 
patients (24.07%) who had completion thyroidectomy. 
Of those patients, 21 were found to have PMC and 5 TPC. 
During the initial surgery, pre-operative evaluation of the 
patients showed no apparent nodule on the contralateral 
lobe, so the surgical technique was chosen to be lobec-
tomy. Lv et al.[21] found that 47% of 1442 patients with uni-
lateral PTC and no radiologically suspicious nodule on the 
contralateral lob had occult malignancy. In our series, no 
nodular formation on the contralateral lobe was found by 
sonographic examination. Turanli et al.[22] showed 20.6% 
of occult malignancy in completion thyroidectomy mate-
rial, similar to our findings.

Conclusion
Two-stage thyroid surgery is becoming highly popular. A 
unilateral lobectomy is a safe approach, especially for be-
nign diseases or low-risk groups for malignancy, for a sec-
ondary intervention is usually unnecessary. Patients should 
be informed about the possibility of secondary surgery, the 
need to be under close follow-up routine, and the compli-
ance with the treatment. The clinicians and the patients 
should choose a safe treatment strategy together. The re-
sults of our series have shown that 71.7% of cases did not 
require an extra surgical invasion. We consider the two-
staged surgery safe and effective until safer parameters 
and classifications in malignancy research are described. 
However, even though 71.7% of patients had lobectomy as 
a curative surgery and all the benefits with it, 24.08% of 108 
patients who had undergone completion surgery had in-
cidental cancer even without an apparent radiologic sign. 
This may indicate that lobectomy might be inadequate, 
and a more extensive surgery should be kept in mind for 
such patients in endemic places. There is a need for more 
prospective studies in this field.
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