
© Gland Surgery. All rights reserved.   Gland Surg 2020;9(2):252-260 | http://dx.doi.org/10.21037/gs.2020.02.07 

Introduction

Clinically unapparent thyroid nodules are incidentally 

detected by ultrasound in up to 60% of European and 

US populations (1). In iodine-deficient areas (endemic 

goiter regions), thyroid nodules and even multinodular 

goiters (MNG) are more frequent, with greater than 90% 

being benign (2,3). Thyroid nodules are more common in 
females, their prevalence increases with age and any history 
of radiotherapy. In patients with thyroid cancer, lymph-
node metastasis can occur in 20–50% (4).

Fine needle aspiration (FNA) is a well-established, 
accurate and safe procedure to evaluate thyroid nodules (5).  
In the literature, the sensitivity and specificity of FNA 
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ranges between 56–90% (6,7). It reduces the rate of 
unnecessary surgery for patients with benign tumors and 
can provide helpful information for the surgical treatment 
(8,9).

The Bethesda System is a world-wide established 
reporting classification for thyroid cytology and is divided 
into six categories. Bethesda IV (suspicious for a follicular 
neoplasm/follicular neoplasm) is associated with a 15–47% 
risk for malignancy (10-13). Bethesda V (suspicious for 
malignancy) carries a risk of malignancy of 60–75% (10).  
Both categories  together represent  the group of 
“indeterminate thyroid nodules” (10). Before the Bethesda 
Criteria, when these two categories were not separated, our 
group found a 18% malignancy rate of cytological “follicular 
neoplasia”, with hard lesions to palpation, solitary, and 
hypoechoic nodules associated with an 2.4-fold, 2.4-fold, 
and 3.2-fold relative risk of malignancy, respectively (14). 
A recent study by Manning et al. described a significant 
increase in the number of cytologically indeterminate 
nodules and a decrease in benign nodules (15). Therefore, 
the various therapy options for patients in this population 
continue to be of great importance.

To date, there is no consensus as to when and to what 
extent prophylactic central lymph-node dissection (CND) 
should be performed in patients with indeterminate thyroid 
nodules (15). Some authors endorse routine CND in 
clinical nodal-negative patients citing accuracy of staging, 
reduction in postoperative thyroglobulin, better overall 
outcome, lower morbidity rate and prevention of a future 
recurrence (16-21). However, the preoperative detection of 
lymph node metastasis in the central neck is challenging and 
they are often only detected histologically after removal of 
the lymphatic tissue in level VI and VII (22-26). Therefore, 
without routine prophylactic CND, it must be postulated 
that they might be missed in many patients. In a study 
evaluating cytologically indeterminate thyroid nodules and 
operative strategy, it was shown that prophylactic CND on 
the ipsilateral side provides sufficient oncological resection 
and staging with low mortality and avoids reoperation (27). 
The aim of this study was to assess the incidence of lymph 
node metastasis in patients with Bethesda IV and V cytology 
by applying a more aggressive surgical approach.

Methods

All patients who underwent an operation for MNG with 
preoperative FNA of the dominant nodule within a five-
year period [2009–2013] and who signed an informed 

consent were included in this analysis. MNG is defined as 
an enlarged thyroid gland with greater than one nodule. 
The indication for surgery is based on suspicious nodules 
that demonstrate ultrasound characteristics typical for 
malignancy, are cold in thyroid scintigraphy and in which 
FNA determines (possible) malignancy. Clinical data and 
ultrasound guided FNA results were collected and analyzed. 
Diagnostic cytology criteria were assessed by the Bethesda-
classification (28). Patients with prior thyroid surgery, age 
under 18 and/or those with findings suspicious for MTC 
[elevated serum calcitonin measured according to our 
institution SOP greater than 6.4 pg/mL (cut-off limit)] were 
excluded.

FNA

Ultrasound-guided FNA was performed in the Department 
of Endocrinology or Department of Nuclear Medicine. 
Every patient underwent an ultrasound examination 
of the thyroid gland and the central and lateral lymph-
nodes. In addition, ultrasound-guided FNA of the 
“leading” thyroid nodule was conducted. The leading 
thyroid nodule was chosen according to size, location 
and ultrasound characteristics, such as hypoechogenicity, 
mircocalcifications, taller than wide shape or an ill-defined 
contour. Cytological and histopathological examinations 
were performed at the clinical institute of Pathology. A 
pathologist specialized in thyroid cancer reviewed all 
specimen again for this study.

Surgery

All surgical procedures were performed by experienced 
endocrine surgeons in our university hospital (each having 
more than 100 thyroid operations per year). In terms of 
CND, lymphadenectomy of prelaryngeal, pretracheal and 
uni- or bilateral along the recurrent laryngeal nerve (RLN) 
was performed after initially mobilizing the upper and 
lower poles of the thyroid gland (27,29). According to study 
protocol, all patients with Bethesda IV and V underwent 
prophylactic CND. Subsequent mobilization of the thyroid 
lobe cranially and medially allows for optimal visualization 
and dissection of the RLN (29). Lymphatic tissue along the 
RLN was dissected before removal of one or both thyroid 
lobes (29). Thyroidectomies were performed in patients 
with bilateral MNG, these procedures were accompanied by 
extended dissection of the recurrent laryngeal nerves using 
intermittent intraoperative neuromonitoring, as well as 
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Table 1 Patient, tumor and lymph-node characteristics

Characteristics Bethesda IV (n=60) Bethesda V (n=21)

Mean age (years) 52.5 (range: 25–81) 51.5 (range: 19–78)

Female:male ratio 46:14 16:5

Average sized malignant nodule (mm)

Male 11.9 (range: 0.5–25) 30.7 (range: 12–58)

Female 15.9 (range: 3–37) 14.5 (range: 6–28)

Benign histology, n (%) 40 (66.7%) 6 (28.6%)

DTC, n (%) 20 (33.3%) 15 (71.4%)

Patients with positive lymph-nodes, n (%); 95% CI 1 (1.7%); 95% CI: 0–6 7 (33.3%); 95% CI: 3–14

Pos. metastasis to lymph-nodes removed ratio, n (%) 1:11 (0.9%) 27:258 (10.5%)

Patients with negative lymph-nodes, n (%); 95% CI 59 (98.3%); 95% CI: 45–76 14 (66.7%); 95% CI: 8–12

Overall number of lymph-nodes removed, mean [range] 10.1 [0–37] 27.7 [3–70]

DTC, differentiated thyroid carcinoma; 95% confidence interval, level of confidence that the parameter lies in the interval.

identification and conservation of the parathyroid glands. If 
this was not possible and a parathyroid gland was damaged, 
autotransplantation was conducted.

Statistical analyses

Descriptive statistics analyzed the following parameters: 
age, gender, tumor characteristics and classification, FNA 
classification, lymph-node characteristics such as if patients 
underwent CND and the number of patients with positive 
lymph-nodes. In addition, mean and standard deviation for 
metric demographic variables and frequencies including 
confidence intervals for binary demographic variables 
were calculated for the total patient population and for 
the subgroup. Analysis of data was performed using SPSS 
version 23 for Windows (Chicago, IL, USA).

The study was approved by the local ethics committee 
of the Medical University Vienna (EK-No.1046/2016) and 
it conforms to the provisions of in accordance with the 
Helsinki Declaration as revised in 2013. Informed consent 
was taken from all the patients.

Results

Patient characteristics

Within the 5-year period, a total of 936 patients underwent 
initial thyroid surgery for unilateral or bilateral MNG; 
preoperative FNA was performed in 304 (32.4%). Sixty 

patients (19.6%) were classified as Bethesda IV, 21 patients 
(6.9%) as Bethesda V. The remaining patients were 
classified as following: Bethesda I: 39 patients, Bethesda 
II: 134 patients, Bethesda III: 10 patients and Bethesda IV: 
40 patients. The Bethesda IV group consisted of 46 female 
and 14 male patients. In this group, 15 females (25%) had a 
malignant tumor compared to 5 males (8%). The Bethesda 
V group contained 16 female and 5 male patients. In this 
group, 12 females (57%) had a malignant tumor compared 
to 2 males (10%). Patient characteristics are shown in  
Table 1.

Surgical procedures

Of the 60 patients classified as Bethesda IV, 20 (33.3%) 
underwent hemi-thyroidectomy and 40 (66.7%) total 
thyroidectomy. Five (23.8%) of 21 Bethesda V-patients 
underwent  hemi-thyroidectomy and 16  (76 .2%) 
thyroidectomy. Frozen section histology during the surgical 
procedure revealed differentiated thyroid cancer (DTC) 
significantly more often in patients with Bethesda V 
compared to Bethesda IV (P=0.001).

Final histological report

In the patients with cytological Bethesda IV, final 
histological report revealed DTC in 20 patients (33.3%). 
In total, 9 (15.0%) of these patients had papillary micro-
carcinoma (mPTC, <10 mm), five (8.3%) had PTC  
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(≥10 mm) and six (10%) patients had follicular thyroid 
cancer (FTC).

In the patients with cytological Bethesda V, final 
histological report revealed DTC in 15 patients (71.4%). 
In total, three (14.3%) had mPTC and 12 (57.1%) patients 
had PTC.

Lymph nodes

Of the patients classified as Bethesda IV, CND was 
performed in 58 (96.7%) with lymph-node metastasis 
being diagnosed in one patient (1.7%). The mean number 
of removed lymph-nodes was 10.1 (range, 0–37). On the 

other hand, CND was performed in all patients classified 
as Bethesda V in the FNA. Lymph-node metastases were 
subsequently reported in 7 (33.3%) patients. The mean 
number of removed lymph-nodes was 27.7 (range, 3–70). 
Statistical analysis demonstrated significantly higher 
number of positive lymph-nodes in the Bethesda V-group 
than the Bethesda IV-group (P=0.007) (Table 1).

TNM-staging

In the Bethesda IV group, pT1 was found in 13 (21.7%) 
and pT2 in 7 (11.7%) patients. There were no pT3 or 
pT4 tumors. On the other hand, in the Bethesda V group, 
5 (23.8%) patients had tumors pT1, 6 (28.6%) pT2, pT3 
was found in 2 (9.5%) patients, and pT4 was found in 2 
(9.5%) patient. Statistical analysis demonstrated not only 
significantly more carcinomas in the Bethesda V group 
(P=0.002), the T-stage was also revealed as statistically 
significant (P=0.002).

Final histological classifications and TNM-classifications 
are shown in Table 2 (Bethesda IV) and Table 3 (Bethesda V).

Morbidity

Of the  81  pat ients  c la s s i f i ed  as  Bethesda  IV or 
Bethesda V, 11 (13.6%) had temporary postoperative 
hypoparathyroidism and required calcium/vitamin 
D substitution. Eight patients (9.9%) suffered from 
temporary unilateral palsy of the recurrent laryngeal 
nerve. Long term follow-up revealed complete recovery of 
hypoparathyroidism and/or nerve palsy within six months.

Discussion

FNA cytology

Estimating the risk of malignancy in thyroid nodules is 
essential for determining the best surgical approach. While 
the American Thyroid Association (30) recommends FNA 
in patients with MNG and nodules greater than 1 cm with 
sonographic suspicious characteristics, other studies suggest 
that FNA is less useful in patients with MNG due to low 
sensitivity and high false-negative rates (31-34). FNA in 
MNG poses some problems given that nodules smaller 
than ten millimeters are usually not biopsied and in patients 
with multiple nodules, it may not be possible or feasible as 
well as uncomfortable for the patient to biopsy all nodules. 
However, malignancy may still exist in a nodule that is 

Table 3 Final pathohistological results according to UICC 2002 of 
patients with Bethesda V cytology

Variable pN0 pN1a pN1b

PTC

pT1

pT1a 2 (13.3%) 0 0

pT1am 0 1 (6.7%)

pT1b 1 (6.7%) 1 (6.7%) 0

pT2 3 (20.0%) 1 (6.7%) 2 (13.3%)

pT3 1 (6.7%) 0 1 (6.7%)

pT4 0 2 (13.3%) 0

PTC, papillary thyroid carcinoma.

Table 2 Final pathohistological results according to UICC 2002 of 
patients with Bethesda IV cytology

Variable pN0 pN1a

PTC

pT1

pT1a 5 (25.0%) 1 (5.0%)

pT1am 3 (15.0%) 0

pT1b 2 (10.0%) 0

pT2 3 (15.0%) 0

FTC

pT1 2 (10.0%) 0

pT2 4 (20.0%) 0

PTC, papillary thyroid carcinoma; FTC, follicular thyroid 
carcinoma.



256 Lindsay et al. Positive lymph nodes in follicular neoplasia

© Gland Surgery. All rights reserved.   Gland Surg 2020;9(2):252-260 | http://dx.doi.org/10.21037/gs.2020.02.07 

not biopsied (32,35). Given that the sensitivity of FNA in 
MNG patients is low, studies have tried to determine risk 
factors for malignancy including male gender, young age, 
fewer number of nodules and small nodule size (36,37). 
Our study showed quite the opposite. More females had 
malignant tumors, the average age was 50.3 years and 
the majority of patients had large nodules. Therefore, 
our study cannot confirm any of the above-mentioned 
suggested risk factors for malignancy. However, one must 
also take into consideration that given the low number 
of male patients in our study, these results could also be 
due to a coincidence. In addition, the above-mentioned 
studies were not conducted in endemic goiter areas, such 
as Hintze et al., which demonstrated demographic results 
similar to ours (38). In our study, only 32.4% of patients 
underwent FNA, similar to a study conducted in another 
endemic country where FNA was conducted in only 29% of  
patients (32). While Lasithiotakis et al. only experienced 
6.7% suspicious or malignant histopathological results, our 
study demonstrated a 33% malignancy rate in Bethesda 
IV and 71% malignancy in Bethesda V patients (32). In 
an endemic goiter region, this study demonstrated a high 
rate of malignancy, contrary to the incidence of malignancy 
quoted in the ATA Guidelines 2016 (39). However, 
when the FNA result is negative, one needs to take into 
consideration that in an iodine deficient area, a nodule 
in a MNG that has not been not biopsied may in fact be 
malignant, even when the leading nodule is biopsied. This 
also explains the rather small sample size of our cohort. 
Hence, FNA results need to be considered together with 
the patients’ clinical characteristics in order to determine 
the best form of therapy.

Prophylactic central neck dissection

According to the recent ATA-guidelines (American 
Thyroid Association), prophylactic CND should be 
considered in patients with PTC who have advanced 
primary tumors (pT3/pT4) or in patients with clinical 
involved lateral neck nodes (strong recommendation) (39). 
In patients with stage T1/T2, noninvasive, clinical node-
negative tumors and for most follicular cancers, there is 
only a weak recommendation for thyroidectomy without 
prophylactic central neck dissection (39). This is in line 
with the European Society of Endocrine Surgeons (ESES) 
recommending that routine level 6 prophylactic dissection 
should be discussed in patients with pT3/pT4 tumors, 
in patients >45 or <15 years, male patients, bilateral or 

multifocal tumors or known involved lateral lymph-nodes. 
They also recommend that prophylactic lymph-node 
dissection should be conducted by experienced surgeons 
only (40).

In our cohort, 81 patients (26.6%) of patients were 
classified as Bethesda IV/Bethesda V, the majority being 
Bethesda IV (60 patients: 74%). While 21 (26%) Bethesda 
IV patients had thyroid malignancy in the final histology, 
only one patient had positive lymph-nodes in the upper 
thoracic aperture. The final histopathological result of this 
patient was pT1am, pN1 (1/11). According to the approach 
in our institution and according to the ATA guidelines, this 
patient would have nevertheless undergone radioiodine 
ablation therapy (RAI) due to the positive lymph node 
status, even if the patient did not receive CND (39).  
According to the ESES-consensus, RAI ablation may be 
part of the postoperative treatment in selected patients 
with increased risk of recurrence or risk of spread with 
multifocal PTC (41). Considering the results of this study 
and given the fact that only one Bethesda IV patient had 
positive lymph nodes, prophylactic CND does not seem 
to be justified in patients with Bethesda IV. It must also be 
pointed out that six Bethesda IV patients had FTC in the 
final histopathology. While all specimens undergo frozen 
section, FTC usually cannot be determined during this 
examination (42). Therefore, all patients with Bethesda 
IV, including those with FTC in the final histopathology, 
underwent prophylactic CND, according to the study 
protocol.

Fifteen (75%) patients with Bethesda V showed DTC 
of which 7 patients (35%) also had lymph-node metastases 
(not detected with preoperative ultrasound). All patients 
had lymph-node metastases in the central compartment 
(prelaryngeal, pretracheal, along the RLN left and RLN 
right), one patient had additional bilateral lymph node 
metastases along the jugular vein left and right (PTC in 
both glands), one had further positive ipsilateral lymph 
nodes along the jugular vein left (PTC left) and one patient 
also had positive ipsilateral lymph nodes along the jugular 
vein right (PTC in both glands).

In recent publications, patients who received total 
thyroidectomy and CND had a statistically lower rate of 
neck recurrence (P<0.01), however, the rate of hypocalcemia 
and transient palsy of the RLN were also significantly 
higher (43,44). These results also support a study by Lang 
et al. 2013, which demonstrated a 35% reduction in the risk 
of locoregional recurrence in patients that received total 
thyroidectomy and CND versus total thyroidectomy alone, 
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however, the risk of morbidity in terms of postoperative 
RAI ablation and temporary hypocalcemia was higher (45).  
Nevertheless, when transient hypocalcemia was removed 
from the analysis, morbidity was similar in both groups. 
This has also been observed in past studies (46). Several 
studies have also shown that total thyroidectomy with 
central neck dissection can be routinely performed safely 
by experienced endocrine surgeons, reducing the risk of 
locoregional occurrence without increasing morbidity 
or mortality (29,47). The increased risk for transient 
and permanent hypoparathyroidism, as well as damage 
to the RLN requires a preoperative critical review of 
each individual patient and the indication for routine 
CND. Furthermore, one must consider that most of the 
patients with lymph-node metastases also had a tumor > 
pT1a and therefore would also undergo routine RAI (39). 
Should patients with lymph-node metastases only receive 
thyroidectomy without CND and postoperative RAI, it can 
be hypothesized that the RAI would ablate the majority of 
lymph-node metastases not removed during surgery, given 
that they were micrometastases. Therefore, CND would 
not be necessary.

This study demonstrated that lymph node metastases 
occurred more often than expected. Numerous studies have 
demonstrated that the presence of lymph-node metastasis 
has an effect on overall survival (48-52). However, despite 
the decrease in survival rate, the magnitude of this in young 
patients is small and in older patient’s moderate (48,53). 
The expected 10-year disease-specific survival rate in older 
patients lies between 85–95%, while in younger patients it 
lies between 98–100% (54). Previous studies demonstrated 
that lateral lymph-nodes metastases are associated with 
poorer clinical outcomes, especially in older patients (48-
51,53,55). On the other hand, several studies have argued 
that while neck dissection has a significant effect on 
recurrence, it has no effect on overall survival (56,57).

Complications

In the opinion of many endocrine surgeons, prophylactic 
CND is associated with a higher morbidity to both the 
parathyroid glands and the RLN. In our institution, 
hypoparathyroidism is defined as parathyroid hormone 
levels <10 ng/mL with calcium levels below normal 
(<2.20 mmol/L) measured for the first time 24 hours after 
surgery. Nerve palsy was determined and diagnosed via 
pre- and postoperative laryngoscopy. In terms of transient 
complications, we had transient hypoparathyroidism in 

17.5% and transient palsy of the RLN in 10% in the 
Bethesda IV group. In the Bethesda V group, 18.6% 
of patients exhibited transient hypoparathyroidism and 
9.5% transient palsy of the RLN. Our rates of transient 
hypoparathyroidism lie well within the literature range of 
1.8–51.9% (19,58,59). In addition, our rates of transient 
palsy of the RLN also lie with the literature range 
of 0–10% (19,58,59). Acceptable rates of permanent 
hypoparathyroidism lie between 0–14% and vocal cord 
palsy between 0 and 5% (16,19,60). In our patient cohort, 
we demonstrated a permanent morbidity rate of 0% 
regarding hypoparathyroidism and RLN-palsy. Patients 
who underwent hemithyroidectomy were not included in 
the statistical analysis for hypoparathyroidism. This may 
be explained by the experienced high-volume surgeons in 
our center that performed CND, in accordance to recent 
studies (29).

Limitations

Some limitations of the study include a small sample size 
and the lack of randomization. However, given that all 
patients were operated with the same standard procedure, 
both groups can be equally evaluated. In addition, given that 
most patients presented with multinodular disease, one must 
consider the challenge of being nodule specific and that 
the targeted nodule may not be the one that was malignant 
on histopathology. In order to correlate preoperative 
findings with pathologic examination, the cytological and 
histological reports were compared. However, the exact 
nodule location that was biopsied was not always mentioned 
in the cytological report. Therefore, a 100% correlation 
was not possible.

Given  tha t  33 .3% of  the  pa t i ent s  w i th  PTC, 
preoperatively classified as Bethesda V, had previously 
undetected positive lymph-nodes, the incidence of lymph 
node metastasis in patients with undetermined thyroid 
nodules (follicular neoplasia) and Bethesda V-cytology was 
higher than expected.
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