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Abstract
AIM: To investigate the accuracy of preoperative ex-
aminations in follicular type tumors, we re-evaluate 
results of our operative cases.

METHODS: Cases are follicular neoplasms in 36 pa-
tients, which are more than 30 mm in diameter and 
underwent surgery in our hospital in 2005-2006. These 
cases had been suspected of malignancy on one or 
more of the preoperative examinations, including ultra-
sound (US), thallium-technecium (Tl-Tc) scinitigram, 
computed tomography (CT), or fine needle aspiration 
biopsy (FNA) examinations. Concern about operative 
procedure, lobectomy plus sentinel lymph node biopsy 
(SNB) was performed in all 36 follicular tumors at the 
first surgery. Because we can diagnose a suspected fol-
licular tumor as carcinoma and can change the opera-
tive procedure intra-operatively, when the metastasis 
of lymph nodes, outside of the thyroid, is found. The 
operative procedure was changed from lobectomy to 
total thyroidectomy plus lymph nodes dissection (central 

component), when the SNB has metastasis. All thirty 
six cases were obtained to track the prognosis until 
2012, for 6-7 years follow up periods.

RESULTS: The final pathological results are 3 cases 
of follicular carcinoma, 6 cases of papillary carcinoma, 
1 case of papillary carcinoma follicular type, 1 case of 
malignant lymphoma, 16 cases of follicular adenoma, 
and 9 cases of adenomatous goiter. The malignant 
tumor were observed in 11/36 (30.6%) cases. All six 
papillary carcinomas were less than 20 mm, and pres-
ent with follicular adenoma and adenomatous goiter, 
which have more than 40 mm diameter. In physical 
examination, tumor size of 36 cases of follicular neo-
plasm is more than 30 mm all at the time of surgery. 
The tumors were palpable somewhat stiff, such as no 
cystic component in 34 cases. Occasional dyspnea, 
dysphagia, and cough was accompanied in all 36 cas-
es. The true ratio of correct diagnosis of preoperative 
US, Tl-Tc scinitigram, CT, and FNA were 17/36 (47.2%), 
16/36 (44.4%), 24/36 (66.7%), 21/36 (58.3%), re-
spectively. In 11 malignant cases, there was one SNB 
positive case (one lymph node metastasis in 3 SNB: 
1/3). This case was changed the operative procedure 
from lobectomy to total thyroidectomy plus lymph 
node dissection (central component). There is other 
lymph nodes metastasis in dissected lymph nodes 
(4/15). For the remaining malignant 10 cases, the ob-
servations were selected without additional resection, 
because surgical margins and SN were negative in 
postoperative pathology results at the first operation. 
No recurrence and metastasis are allowed in 11 ma-
lignant cases, up to 7 years after post-operation. Over 
all, the more than 30 mm in diameter follicular neo-
plasms, which were suspected the malignancy in the 
one and more preoperative examinations, are pres-
ent the malignancy by pathological diagnosis in 11/36 
(30.6%) cases after surgery. The non SNB metastasis 
cases had no symptoms of lymph nodes metastasis up 
to 7 years after post-operation.
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CONCLUSION: We think that more than 30 mm in 
diameter follicular neoplasms are considered as candi-
dates of surgery from our results.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: To know the accuracy of preoperative exami-
nations, we investigated the operated 36 follicular type 
tumors, according to the postoperative final patho-
logical diagnosis. We also re-evaluate the operative 
indication and operative procedure. The true ratio of 
correct diagnosis of preoperative ultrasound, thallium-
technecium scinitigram, computed tomography, or fine 
needle aspiration biopsy were 17/36 (47.2%), 16/36 
(44.4%), 24/36 (66.7%), 21/36 (58.3%), respectively, 
and there were no statically differences between the 
accuracy of these preoperative diagnoses. The more 
than 30 mm in diameter tumors, which were suspect-
ed the malignancy in the one and more preoperative 
examinations, are present the malignancy in 11/36 
(30.6%) cases by final pathological diagnosis.
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INTRODUCTION
The diagnostic accuracy of  papillary carcinoma is over 
90% by preoperative examinations. On the other hand, 
the diagnostic accuracy of  follicular type tumors is only 
20%-40%.

For example, the accuracy of  fine needle aspiration 
biopsy (FNA) is more than 90% in papillary carcinoma, 
because the morphology of  papillary cell has some 
distinctive features, such as intra-nuclear inclusion or 
notching of  nuclei. In contrast, there are no differences 
between follicular malignant tumors and benign follicular 
tumors morphologically by FNA. For the preoperative 
diagnosis of  thyroid tumor, ultrasound (US) examina-
tion, thallium-technecium (Tl-Tc) scinitigram, computed 
tomography (CT), and fine needle aspiration biopsy 
(FNA) are usually recommended. We decided the opera-
tive indication and resected area with these results.

Recently, some physical signs and radiological imag-
ings are indicated as the detection tools of  malignant 
follicular type tumor by the new Japanese guide line of  
thyroid tumor, published in 2010[1]. 

In this study, we re-evaluate the results of  preopera-
tive examinations of  follicular type tumors according to 
the guide line, using the pathologically final diagnosed 
cases, and re-consider the operative indications.

MATERIALS AND METHODS
Case and examinations
Cases are follicular neoplasms in 36 patients, which are 
more than 30 mm in diameter and underwent surgery 
in our hospital in 2005-2006. These cases had been sus-
pected of  malignancy by the one or more of  preopera-
tive examinations, including US, Tl-Tc scinitigram, CT, 
or FNA examinations.

Operative procedure 
Usually, the operation of  follicular type tumor performs 
tumor-side lobectomy, as the differential diagnosis is dif-
ficult in preoperative examinations. 

In the Japanese thyroid cancer treatment protocol in 
2005 Edition[2], follicular carcinoma diagnostic criteria 
are determined as follows: (1) membrane invasion of  
the tumor cells; (2) lymphatic or vessel duct invasion of  
the tumor cell; and (3) metastasis outside of  the thyroid 
gland being able to confirm one of  either of  these histo-
logical examinations.

In this study, we tried the lobectomy plus sentinel 
nodes biopsy (SNB) as a first operation. Because we can 
diagnose a follicular tumor as carcinoma and can change 
the operative procedure intra-operatively, when the me-
tastasis of  lymph nodes, outside of  the thyroid, is found.

Pathological diagnosis
The final diagnosis of  tumor was determined by for-
malin-fixed, Hematoxylin-Eosin (HE) stained specimen 
after surgery. SNB was evaluated by HE stained frozen 
section intra-operatively, and reevaluated by formalin-
fixed specimen after surgery.

RESULTS
The final pathological diagnosis
The final pathological diagnosis and the results of  pre-
operative examinations were summarized in Tables 1 
and 2. The pathological diagnoses are 3 cases of  follicu-
lar carcinoma (diameter 40-54 mm), 6 cases of  papillary 
carcinoma (5-14 mm), 1 case of  papillary carcinoma 
follicular variant type (30 mm), 1 case of  malignant lym-
phoma (45 mm), 16 cases of  follicular adenoma (30-80 
mm), 9 cases of  adenomatous goiter (43-170 mm). The 
malignant tumors were observed in 11/36 (30.6%) cases.

About seven papillary carcinomas including follicular 
variant type, 6 papillary carcinomas were present with 
adenoma and adenomatous goiter that have more than 
40 mm diameter (Figure 1).

In 36 patients performed SNB intraoperative, there 
was one positive metastasis case of  papillary carcinoma 
follicular variant type (1/36, 2.7%).
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Table 1  Final pathological diagnosis of follicular type tumor 
that was suspected malignancy by preoperative examinations

Examinations
Physical examination: Tumor size of  36 cases is more 
than 30 mm all at the time of  surgery. The tumors were 
palpable somewhat stiff, such as no cystic component in 
34 cases. Occasional dyspnea, dysphagia, and cough was 
accompanied in all 36 cases, but was not accompanied 
lymph node swelling, paralysis of  the vocal cords.

US: US examination diagnosed 24 cases as benign tu-
mors including adenoma, adenomatous goiter, and 12 
cases as suspicion of  malignant or malignant tumor. The 

true positive ratio (TP) was 2/11 (18.2%), the true nega-
tive ratio (TN) 15/25 (60.0%), the false-positive ratio 
(FP) 10/25 (40.0%), the false negative ratio (FN) 9/11 
(81.8%), respectively. The true ratio (TR) of  correct di-
agnosis (TP + TN/Total cases) by US was 17/36 (47.2%). 
The malignant tumor suspected by US, were indicated in 
Figure 2.

Scintigraphy (Tl-Tc scinitigram): Tl-Tc scinitigram 
examination diagnosed 9 cases as benign tumor, and 27 
cases as suspicion of  malignant or malignant tumor. TP 
was 9/11 (81.8%), TN7/25 (28.0%), FP18/25 (72.0%), 
FN 9/11 (81.8%), respectively. TR by Tl-Tc scinitigram 
was 16/36 (44.4%). The malignant tumor suspected by 
scintigraphy was suggested in Figure 3.

CT: CT examination diagnosed 31 cases as benign tu-
mor, and 5 cases as suspicion of  malignant or malignant 
tumor (Figure 4). 

TP was 2/11 (18.2%), TN 22/25 (88.0%), FP 3/25 
(12.0%), FN 9/11 (81.8%), respectively. TR by CT was 24/36 
(66.7%).

FNA: Twenty cases were benign, and 16 cases were sus-
picion of  malignancy by FNA examination. TP was 6/11 
(54.5%), TN 15/25 (60.0%), FP 10/25 (40.0%), and FN 
5/11 (45.5%), respectively. TR by FNA was also 21/36 
(58.3%). 
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Figure 1  Hematoxilin-Eosin staining shows micropapillary carcinoma 
(diameter 10 mm, arrow, upper part) with follicular adenoma (diameter 50 
mm, lower part).

Figure 2  A tumor diameter of approximately 60 mm, solid and accounts 
for most of the left lobe were suggested by ultrasound. Although capsular 
invasion was unclear, Doppler examination were revealed abundant blood flow 
and high blood flow resistance value inside the tumor. The result of ultrasound 
suspected the malignancy.

Early phase (5 mini)

Delay phase (120 mini)

A

B

Figure 3  In the Tl early phase of 5 min after injection, a prominent accu-
mulation of isotope to the tumor was observed. In the delay phase of 120 
min after injection, a remaining of isotope in tumor was also found. These accu-
mulations of isotope and delay of wash out suggest the suspicion of malignancy 
findings. 

Pathological diagnosis Cases Tumor size (mm)

Malignant lesion
   Papillary carcinoma   7   5-30
   Follicular carcinoma   3 40-54
   Malignant lymphoma   1 45
Benign lesion
   Follicular adenoma 16 33-80
   Adenomatous goiter   9   43-170

Takeyama H et al . Operative indications of follicular type tumors



Table 2  True positive, true negative, and accuracy rates of 
preoperative examinations, based on the final pathological 
diagnosis of follicular tumors

Operation: Lobectomy plus SNB was performed in all 
36 follicular tumors at the first surgery. 

Figure 5A is a statue of  SN identification using Tc- 
physic acid for the 40 mm diameter follicular neoplasm 
of  the right lobe.

Figure 5B is the photo of  SN stained by the dye at 
the time of  surgery of  the same case. The stained SN 
was acknowledged in the central component lymph 
nodes near the right recurrent nerve. The SN was count-
ed the accumulation of  isotope, excised, and submitted 
to the intraoperative pathologic examination to confirm 
the presence or absence of  lymph node metastasis. In 36 
patients, there was one positive lymph nodes metastasis 
case (SNB: 1/3). The surgical procedure was changed to 
total thyroidectomy plus lymph node dissection (central 
component) during surgery in this case. There is other 
lymph nodes metastasis in dissected lymph nodes (4/15).

For the remaining malignant 10 cases, the observa-
tions were selected without additional resection, because 
surgical margins and SN were negative in postoperative 
pathological diagnosis. 

Prognosis
The recurrence or metastasis has not been recognized in 
these 11 cases of  malignant tumor from 2005 to 2012, 
more than five years after surgeries. 

DISCUSSION
In clinical question (CQ) 6 of  the 2010 Thyroid Tu-
mor Treatment Guidelines created by Japan Endocrine 
Surgery Society/Japan Thyroid Surgery Society, US, Tl-
Tc scintigraphy, CT, and fluoro-deoxyglucose positron 
emission tomography are given as diagnostic imaging 
methods in the diagnosis of  malignant tumors as grade 
B recommendations[1,3-5]. Among these, US is recom-
mended as the most useful modality[1,6-8]. 

In this follicular tumor study, correct diagnostic rates 
of  FNA and CT were relative high with 50%-60% on 
the preoperative examinations. 

When we compared these 2 examinations, true posi-
tive rate, both true negative rates were more than 50% 
together in FNA examination. On the other hand, the 
CT test identified true positive rate 18.2%, and true 
negative rates 88.0%.

So, we think that FNA is a reliable examination for 
distinguish malignant and benign follicular tumor than 
CT study, although there is thought to be room for im-
provement, as many reports mentioned that diagnosis 
of  follicular malignant neoplasm was more difficult than 
diagnosis of  papillary carcinoma[1,5-8]. 

CQ 5 of  the guidelines state that “physical findings 
that increase the possibility of  malignant neoplasm in 
thyroid tumors include adhesion to tissues surrounding 
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Figure 4  Computed tomography image of follicular neoplasm of 45 mm 
diameter in the right lobe. It showed some irregular border and extension of 
the right wall of the trachea. There is a suspicion of tracheal invasion of tumor.

SNL

A

Figure 5  Sentinel nodes. A: Sentinel nodes (SNL, arrow) revealed in the cen-
tral component lymph nodes using Tc-physic acid. B: SNL (arrow) is performed 
using 4% isosulfan blue dye during operation. The stained lymph node is seen 
near the right pharyngeal recurrent nerve in the central component lymph 
nodes.

US Tl-Tc scinitigram CT FNA

True positive: TP   2 (18.2)   9 (81.8)   2 (18.2)   6 (54.5)
(malignant)
True negative: TN 15 (40.0)   7 (28.0) 22 (88.0) 15 (60.0)
(benign)
TP + TN (accuracy) 17 (47.2) 16 (44.2) 24 (66.7) 21 (58.3)

US: Ultrasound; Tl-Tc: Thallium-technecium, scinitigram; CT: Computed 
tomography; FNA: Fine needle aspiration biopsy; TN: True negative ratio; 
TP: True positive ratio.

B
SNL
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nodes, lymph node enlargement, vocal cord paralysis 
(hoarseness), dyspnea, dysphagia, coughing” and “es-
pecially in tumor size alone, nodes of  ≥ 40 mm are a 
significant independent factor suggestive of  malignancy”
[1,9-14]. In addition, when a tumor is follicular carcinoma, 
tumor size ≥ 40 mm become stage Ⅲ in the tumor 
node metastasis classification of  Union for International 
Cancer Control, and the chance of  remote metastasis 
will be increased.

Surgery is thought to be indicated in that reason for 
the follicular tumors ≥ 40 mm, which can not deny the 
malignancy[15,16].

In our results, only 3 of  28 follicular tumors ≥ 40 
mm in diameter were follicular carcinoma (10.7%), and 
5 of  36 follicular tumors ≥ 30 mm that were suspected 
the malignancy by several preoperative examinations, 
were malignant tumors (13.9%). Concerning about papil-
lary carcinoma, although the size of  papillary carcinoma 
were less than 20 mm, 6 cases coexisted with follicular 
adenoma and adenomatous goiter ≥ 40 mm that were 
benign on postoperative pathological diagnosis.

As described above, the malignancy rate of  follicular 
tumors ≥ 40 mm was not high. However, considering 
coexisting lesions such as papillary carcinoma with be-
nign follicular tumors ≥ 40 mm, the malignant region 
was present in a total of  12 of  36 suspected tumor 
(33.3%). So, we concluded that surgery is thought to be 
indicated as stated in the guidelines.

For SNB, such as follicular variant of  papillary car-
cinoma that have a fairly high frequency of  lymph node 
metastasis, the surgical procedure can be changed de-
pending on lymph node metastasis status during surgery. 
So, SNB is thought to have a high likelihood of  being 
useful[15,17].

It is a tiny and one facility study, we think that fol-
licular neoplasms ≥ 40 mm in diameter, which had been 
suspected of  malignancy on one or more of  the preop-
erative examination are considered as candidates of  sur-
gery, as suggested in the Treatment of  Thyroid Tumor-
-Japanese Clinical Guidelines[1].
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