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Abstract There are no definitive criteria for the presence
of malignancy in the opposite lobe in cases of unilateral
lobectomy due to a thyroid mass in which the malignancy
was diagnosed histologically. Study design is retrospective,
cross sectional study. The present study included patients
who underwent a lobectomy in our clinic between 2001
and 2016 with an initial diagnosis of atypia with undeter-
mined significance or suspected malignancy according to
fine-needle aspiration biopsy and adult patients who
received a thyroidectomy based on thyroid cancer detected
in pathological examinations. Tumor histopathological
diagnosis, tumor size, and capsular, vascular, or lymphatic
invasion were assessed in patients who received thyroid
lobectomy. The presence of a multifocal tumor (52.3%)
significantly increased the risk of malignancy in the
opposite lobe over the risk association with a unifocal
tumor (8.9%; p < 0001). In patients with a tumor diameter
greater than 4 cm (83.3%), the risk of malignancy in the
opposite lobe was higher than that in patients with a tumor
diameter less than 4 cm (22.3%; p < 0.001). Significant
differences were not observed between groups with and
without vascular or capsular invasion of the opposite lobe
(»p = 0.913 and p = 0.840, respectively). We determined
risk factors for the presence of multifocal disease in uni-
lateral lobectomy materials; an aggressive tumor subtype

B< Alper Yenigun
alperyenigun @ gmail.com

Department of Otorhinolaryngology, Faculty of Medicine,
Acibadem University, Istanbul, Turkey

Department of Otorhinolaryngology, Faculty of Medicine,
Bezmialem Vakif University, Adnan Menderes Blvd. Vatan
Street, 34093 Fatih/Istanbul, Turkey

@ Springer

and a size larger than 4 cm are the most important factors
that increase the risk of malignancy in the opposite lobe.
Level of evidence Level 4—Case—control studies.

Keywords Thyroid cancer - Thyroid surgery -
Thyroidectomy - Malignancy - Invasion

Introduction

Thyroid cancers are the most common endocrine malig-
nancies, and papillary thyroid cancers constitute 80-90%
of all thyroid cancers [1-5]. The 10-year survival rates in
patients with papillary cancers are reportedly over 98%
[6, 7]. During clinical examination, the most important
findings of malignant thyroid pathologies are thyroid
nodules, which are observed frequently in clinical practice.
The incidence of palpable nodules is 5-6% in females and
1-1.5% in males. The incidence of palpable nodules
increases with age, reaching 9-10% in patients over
75 years of age. The majority of thyroid nodules are
benign, and only 5% of cases are considered malignant
[1, 2]. More frequent use of neck ultrasonography (USG)
has resulted in the identification of nonpalpable thyroid
nodules smaller than 1 cm. An increase in fine-needle
aspiration biopsy (FNAB) applications along with USG has
resulted in more frequent detection of small-sized thyroid
malignancies [3, 8].

Lobectomy is the minimum surgical treatment of choice
for patients in whom malignancy is detected in one lobe as
a result of FNAB. However, after FNAB, when the sus-
picious malignancy findings (Bethesda 3 and 4) are ques-
tionable, diagnostic lobectomy is common [3]. When the
results of FNAB are benign and the nodule size, ultrasound
features, and age and gender are evaluated collectively,
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surgical treatment is also suggested for patients at risk of
malignancy [3].

The choice of surgical treatment for patients diagnosed
with micropapillar thyroid carcinoma in a single lobe
remains controversial [9-11]. According to Western liter-
ature, total thyroidectomy and postoperative radioactive
iodine (RAI) ablation are generally recommended,
whereas, in Japan, successful results have been reported
with lobectomy [9-11]. After a definitive diagnosis of
malignant tumor following lobectomy, a completion thy-
roidectomy is required, and the patient should be consulted.
Although various approaches to papillary thyroid cancers
have been devised, no consensus exists. Indeed, there are
no definitive criteria for determining the presence of dis-
ease in the opposite lobe of patients who received unilateral
lobectomy due to thyroid malignancy. Therefore, patho-
logical findings after a unilateral lobectomy constitute the
basis for the treatment of the opposite lobe. In our study,
we investigated the histopathological features of the tumor
in the opposite lobe after lobectomy, determined the inci-
dence of cancer in the opposite lobe of patients who
underwent completion thyroidectomy due to differentiated
thyroid cancer, and evaluated the factors affecting this
incidence.

Materials and Methods

The Ethics Committee of Acibadem University School of
Medicine approved this retrospective research. All patients
provided written informed consent regarding the surgical
procedures performed.

The files of 1127 patients who received a thyroidectomy
at our otorhinolaryngology and head-neck surgery clinic in
2001-2016 and included radiological, FNAB, postopera-
tive biopsy results, and follow-up reports were evaluated
retrospectively.

In terms of the primary surgical treatment of cases in
which FNAB identified the initial diagnosis as atypia with
undetermined significance (Bethesda 3) or with suspected
malignancy (Bethesda 4), a total thyroidectomy was per-
formed in 768 patients and a lobectomy was performed in
359 cases. Of the 142 patients diagnosed with thyroid
cancer who underwent lobectomy, 119 underwent com-
pletion thyroidectomy and were included in our study.

Of those, 23 patients had lower-risk tumors, tumors that
had settled within the thyroid, or tumors that were smaller
than 1 cm or unifocal and were excluded from the study.

The pathological specimens obtained from the patients
who received thyroid lobectomy were examined. In addi-
tion to demographic characteristics and tumor
histopathology, tumor size and capsular, vascular, or
lymphatic invasion were assessed (Table 1).

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences version 13.0 software for
Windows (SPSS Inc, Chicago, IL, USA). All quantitative
variables were estimated using measures of central location
(i.e., mean and median) and measures of dispersion (i.e.,
standard deviation, SD). Data normality was checked using
Kolmogorov—Smirnov tests of normality. Independent-
samples r-tests were used for comparing the intergroup
quantitative data, and a p value <0.05 was considered to
indicate statistical significance.

Results

In total, 26 males and 116 females underwent lobectomies.
The average age of females was 46.79 years, and that of
males was 48.11; the average age of the total sample was
47.03 years (18-81 years).

Among the 359 patients, 142 (39.5%) received a
lobectomy and were diagnosed with differentiated thyroid
cancer. Of those, 119 underwent a completion thyroidec-
tomy (116 females and 26 males; age range, 10-81 years;
average age, 47.03 years). However, a completion thy-
roidectomy was not performed in 23 patients due to
intrathyroid settlement, unifocality, small size (less than
1 cm), and features that rendered them of low risk.

Papillary thyroid cancer was observed in 109 of 119 of
the patients (91.5%) who received a completion thy-
roidectomy, whereas follicular cancer was observed in 10
of these patients (8.5%). Papillary microcarcinoma was
detected in the opposite lobe in 28 of the 109 patients
(25.68%). Tumors were not observed in the opposite lobe
of patients with follicular cancer. Two patients had long-
celled and one had columnar-celled histological subtypes.
Both patients with long-cell variants had multicentric
tumors. Malignancy was detected in the opposite side of
the materials of the completion thyroidectomy in the three
patients.

Of the 109 patients diagnosed with papillary cancer
based on their first surgical specimen, the tumor was uni-
focal in 67 patients (61.5%), and it was multifocal in 42
patients (38.5%). After completion thyroidectomy, 6 of the
67 patients (8.9%) with unifocal papillary cancer had
multifocal features, and malignancy was detected in the
opposite lobe in 22 of the 42 patients (52.3%). The pres-
ence of a multifocal tumor in the first surgical specimen
significantly increased the risk of malignancy in the
opposite lobe (p < 0.001).

Additionally, among the 109 patients with papillary
cancer who received a completion thyroidectomy, capsular
invasion was observed in 30 patients and vascular invasion
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Table 1 Tumor size and incidence of multifocal disease

Tumor size (cm) Unifocal Multifocal Total
0-1 23 16 39
1-2 51 15 66
2-4 13 8 21
>4 3 3 6
Total 100 42 132

was observed in 28. Tumors were observed in the opposite
lobe in eight patients with capsular invasion (26.6%) and in
six patients with vascular invasion (21.4%). In terms of
lobe involvement, significant differences were not
observed in patients with and without vascular invasion
(p = 0.913). Tumors in the opposite lobe were observed in
20 of the 79 patients without capsular invasion (25.3%) and
in 20 of the 81 patients without vascular invasion (24.6%).
In terms of lobe involvement, significant differences were
not observed in patients with and without capsular invasion
(p = 0.840).

A papillary cancer focus was detected in the opposite
lobe in 28 of the 109 patients (25.6%) with papillary
cancer. After a completion thyroidectomy, a multifocal
disease was observed in 42 of the 109 patients (38.5%), and
malignancy was detected in the opposite lobe in 22 of these
42 patients (52.3%). Unifocal disease was observed in 67
of these 109 patients, and malignancy in the opposite lobe
was observed in 6 of these patients (8.9%). The presence of
a multifocal tumor in the first surgical specimen signifi-
cantly increased the risk of a tumor in the opposite lobe
(p < 0.001).

Evaluation of the tumors of patients diagnosed with
papillary cancer following thyroid lobectomy revealed that
23 had tumors that were unifocal and less than 1 cm in
size, and surgery was not performed on the opposite side.
However, the tumors of the remaining 109 patients with
papillary cancer were less than 1 cm in size and multi-
centric in 16 patients, between 1 and 2 cm in 66 patients
(15 were multicentric), between 2 and 4 cm in 21 patients
(8 were multicentric), and 4 cm in six patients (3 were

multicentric). Contralateral metastasis was detected in five
of six patients (83.3%); tumors were observed in the
opposite lobe in 23 of 103 patients and were larger than
4 cm in size (22.3%; p < 0.001; Table 2).

Discussion

The basic diagnostic tools for evaluating thyroid nodules
are USG and FNAB. In total, 15-30% of cases that undergo
FNAB are reported as atypia of undetermined significance,
and surgical treatment is required due to the risk of
malignancy [12-16]. The use of FNAB results in a detec-
tion rate of atypia of undetermined significance of between
12 and 48% in various studies. Additionally, according to
the ATA (American Thyroid Association) guidelines, thy-
roid lobectomy is recommended as the first surgical inter-
vention for patients with atypia with undetermined
significance [12-16].

A completion thyroidectomy and appropriate treatment
planning is necessary for patients with a definifitive diag-
nosis of malignant nodule after lobectomy. In this situation,
it is important to determine the approach for the opposite
lobe.

The reasons behind decisions to perform a completion
thyroidectomy can vary, and they include eliminating
possible cancer pathology in the opposite lobe, providing
appropriate conditions for effective postoperative RAI
treatment, following up thyroglobulin levels, and treating
postoperative recurrences [15, 16].

Total thyroidectomy is the accepted form of initial
treatment in patients with well-differentiated thyroid can-
cer. However, the criteria for thyroidectomy width (total or
lobectomy) and postoperative RAI treatments remain
controversial™ [16].

No consensus regarding the width of resection for the
surgical treatment of micropapillary thyroid cancer exists.
Specifically, the approach to the other lobe in cases in
which micropapillary thyroid cancer is detected in one lobe
remains debatable. Consideration of the potential surgical
complication risks renders performance of a completion

Table 2 Histopathological analysis of 109 patients with papillary thyroid cancer

Tumor size (cm) First surgery

Opposite-lobe
tumor total

Opposite-lobe tumor
in multicentric cases

Opposite-lobe tumor
in unifocal cases

Total Unifocal Multifocal
0-1 16 0 16 7 7 0
1-2 66 51 15 9 7 2
2-4 21 13 8 7 6 1
>4 6 3 3 5 2 3
Total 109 67 42 28 22 6
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thyroidectomy in these patients even more controversial.
When the width of surgical resection increases, the risk of
complications also increases [10, 11].

The lack of a definitive determinant of the probability of
malignancy in the opposite lobe renders treatment planning
difficult. According to the thyroid papillary cancer guide-
lines in United States and Europe, a total thyroidectomy is
recommended as the standard initial treatment for thyroid
cancer, and the addition of postoperative RAI to the
treatment is recommended [3, 17-19]. Although lobectomy
is recommended in low-risk patients, low risk has not been
clearly defined [3, 17-23].

Unlike in Western countries, in Japan, thyroid
lobectomy is used as the primary treatment of patients
with papillary thyroid cancer, and total thyroidectomy is
performed only when necessary [20]. According to the
relevant Japanese literature, numerous cases of papillary
thyroid cancer are treated with lobectomy. Matsuzu et al.
reported that, of 1088 patients treated with lobectomy in
whom RAI treatment was not used, those under the
45 years of age had an excellent survival rate when no
lymphatic metastasis was present, the papillary tumor
was less than 4 cm in size without extrathyroid spread;
thus, they concluded that this constitutes an alternative
to total thyroidectomy [24, 27-29]. Based on a follow-up
period of 25 years, Matsuzu et al. [24] reported that, in
1088 patients, the recurrence rate in the remaining lobe
was 6.5% and that in the regional lymph nodes was
9.4%; the rate of distant metastases was 6.4%. They also
reported that the results were significantly worse in
patients with lymphatic spread, extrathyroid spread lar-
ger than 4 cm, or lymphatic metastasis [24]. Other
studies have supported the results of Matsuzu et al.
[24, 27-29].

According to follow-up studies, the first choice of
treatment in papillary thyroid cancer is total thyroidec-
tomy. Bilimoria et al. [25] reported that the survival rates
of 52,173 patients with papillary thyroid cancer over 1 cm
in size were better with total thyroidectomy, and this study
constituted the strongest basis for the ATA guidelines.
However, that study did not consider extrathyroid invasion
and lymphatic metastasis features, recurrence issues, and
survival analysis evaluations. Furthermore, several studies
showed that total thyroidectomy does not improve the
survival rates of high-risk patients [11, 26].

The most important argument for recommending total
thyroidectomy as the initial treatment for papillary thyroid
cancer is the possible presence of intrathyroid tumor in the
opposite lobe. Studies on papillary thyroid cancers reported
bilateral involvement rates ranging from 35 to 80%
[30-32]. However, it is questionable whether the occur-
rence rates in biologically active areas are high in the
opposite lobe and whether they have the potential to

become aggressive. Several studies reported that similar
differences were also observed between clinical recurrence
rates and potential recurrence rates and that all contralat-
eral multicentric tumors do not become manifest [30-32].

In the present study, tumors were present in 25.6% of
the patients, which is in conflict with the study conducted
by Matsuzu et al. However, prediction of which tumors are
biologically active and whether they will recur is difficult.
Based on this, the possibility of intrathyroid metastasis in
the contralateral lobe is not a sufficient reason to perform a
routine total thyroidectomy in patients with papillary thy-
roid cancer. Nonetheless, one reason to perform total thy-
roidectomy is to prepare for RAI ablation treatment.
However, postoperative RAI ablation treatment indications
are not clearly defined, and several studies have reported
positive outcomes after RAI, which is contrary to the
results of other studies [33—35]. Gepalakrishn et al. [36]
reported RAI ablation was not beneficial, showed that
patients with papillary thyroid cancer are at a higher risk of
secondary carcinogenesis, and suggested that RAI treat-
ment should be carefully considered in patients younger
than 45 years of age.

According to US national cancer data, RAI treatment
was performed in 56% of patients who received total thy-
roidectomy. In the present study, approximately half the
papillary thyroid cancer patients treated with a total thy-
roidectomy as preparation for RAI treatment did not need a
total thyroidectomy [25]. The most important advantage of
adding RAI treatment after total thyroidectomy is that
thyroglobulin levels can be used as a sensitive marker for
recurrence. However, surgical complications are observed
more frequently in a total thyroidectomy than in a lobec-
tomy. After a total thyroidectomy, permanent recurrence
paralysis and hypoparathyroidism may occur even with
experienced surgeons and in very low-risk patients. How-
ever, all thyroidectomies cannot be performed by experi-
enced surgeons. Additionally, bilateral vocal cord paralysis
and permanent hypoparathyroidism are not observed in
lobectomy.

In our study, the risk of a tumor in the opposite lobe
was significantly higher when multifocal tumors were
present in the first surgical specimen (p < 0.001). The
presence of multifocal disease in the first lobe was
considered the most important predictor of malignancy
or bilateral disease in the opposite lobe. Therefore, a
preliminary diagnosis of malignancy was not made, and
dissection was not performed to recurrencial chain or
paratracheal lymph nodes in any of the patients. There-
fore, lymph node metastases could not be evaluated as a
predictive factor. In this study, such factors as presence
of capsular invasion (p = 0.840) and vascular invasion
(»p = 0.913) did not significantly increase the risk of
malignancy in the opposite lobe.
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Conclusion

Definitive criteria for the presence of disease in the
opposite lobe are not available for patients diagnosed with
differentiated thyroid cancer who have undergone unilat-
eral lobectomy. In this study, we evaluated the
histopathological findings obtained after lobectomy and
investigated the factors that increased the risk of malig-
nancy in the opposite lobe. The presence of multifocal
disease in unilateral lobectomy materials, an aggressive
tumor subtype, and a tumor larger than 4 cm were the most
important factors that increase the risk of malignancy in
the opposite lobe.

Compliance with Ethical Standards

Conflict of interest None

References

1. Hegedus L (2004) Clinical practice. The thyroid nodule. N Engl J
Med. 351:1764-1771

2. Brito JP, Yarur AJ, Prokop LJ, Mclver B, Murad MH, Montori
VM (2013) Prevalence of thyroid cancer in multinodular goiter
versus single nodule: a systematic review and meta-analysis.
Thyroid. 23:449-455

3. Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee SL,
Mandel SJ et al (2009) Revised American Thyroid Association
management guidelines for patients with thyroid nodules and
differentiated thyroid cancer. Thyroid 19:1167-1214

4. Shaha AR, Jaffe BM (1992) Completion thyroidectomy: a critical
appraisal. Surgery 112:1148-1152 (discussion 1152-1153)

5. Shaha AR (2011) Completion thyroidectomy: fact or fiction? Am
J Otolaryngol 32:448-449

6. Erdem E, Gulcelik MA, Kuru B et al (2003) Comparison of
completion thyroidectomy and primary surgery for differentiated
thyroid carcinoma. Eur J Surg Oncol 29:747-749

7. Rafferty MA, Goldstein DP, Rotstein L et al (2007) Completion
thyroidectomy versus total thyroidectomy: is there a difference in
complication rates? An analysis of 350 patients. ] Am Coll Surg
205:602-607

8. Gulcelik MA, Kuru B, Dincer H et al (2012) Complicationsof
completion versus total thyroidectomy. Asian Pac J Cancer Prev
13:5225-5228

9. Mishra A, Mishra SK (2002) Total thyroidectomy for differen-
tiated thyroid cancer: primary compared with completion thy-
roidectomy. Eur J Surg 168:283-287

10. Udelsman R, Shaha A (2005) Is total thyroidectomy the best
possible surgical management for well-differentiated thyroid
carcinoma? Lancet Oncol 6:529-531

11. Wanebo H, Coburn M, Teates D, Cole B (1998) Total thy-
roidectomy does not enhance disease control or survival even in
high-risk patients with differentiated thyroid cancer. Ann Surg
227(6):912-921

12. Yoon J, Kwak J, Kim EK, Moon HJ, Kim MJ, Kim JY et al
(2010) How to approach thyroid nodules with indeterminate
cytology. Ann Surg Oncol 17:2147-2155

13. Banks ND, Kowalski J, Tsai HL, Somervell H, Tufano R, Dackiw
AP et al (2008) Adiagnostic predictor model for indeterminate or
suspicious thyroid FNA samples. Thyroid. 18:933-941

@ Springer

14. Miller B, Burkey S, Lindberg G et al (2004) Prevalence of
malignancy within cytologically indeterminate thyroid nodules.
Am J Surg 188:459-462

15. Goldstein RE, Netterville JL, Burkey B, Johnson JE (2002)
Implications of follicular neoplasms, atypia, and lesions suspi-
cious for malignancy diagnosed by fine-needle aspiration of
thyroid nodules. Ann Surg 235:656-662 (discussion 662-654)

16. Castro MR, Espiritu RP, Bahn RS, Henry MR, Gharib H, Cara-
ballo PJ et al (2011) Predictors of malignancy in patients with
cytologically suspicious thyroid nodules. Thyroid 21:1191-1198

17. National Comprehensive Cancer Network (2010) NCCN clinical
practice guidelines in oncology. Thyroid carcinoma, vol 1.
http://www.nccn.org/professionals/physician_gls/pdf/thyroid.pdf.
Accessed 1 Jan 201

18. Cobin RH, Gharib H, Bergman DA, Force Thyroid Carcinoma
Task et al (2001) AACE/AAES medical/surgical guidelines for
clinical practice: management of thyroid carcinoma. American
Association of Clinical Endocrinologists. American college of
endocrinology. Endocr Pract 7:202-222

19. British Thyroid Association Guidelines for the management of
thyroid cancer, 2007; 2nd edn. www.britishthyroida
ssiciation.org/news/Docs/Thyroid_cancer_guidelines_2007.pdf.
Accessed 8 Feb 2012

20. Takami H, Ito Y, Okamoto T et al (2011) Therapeutic strategy for
differentiated thyroid carcinoma in Japan based on a newly
established guideline managed by Japanese society of thyroid
surgeons and Japanese association of endocrine surgeons. World
J Surg 35:111-121. doi:10.1007/s00268-010-0832-6

21. Gharib H, Papini E, Valcavi R, AACE/AME Task Force on
Thyroid Nodules et al (2006) American association of clinical
endocrinologists and associazione medici endocrinologi medical
guidelines for clinical practice for the diagnosis and management
of thyroid nodules. Endocr Pract 12:63-102

22. Pacini F, Schlumberger M, Dralle H, Taskforce European Thy-
roid Cancer et al (2006) European consensus for the management
of patients with differentiated thyroid carcinoma of the follicular
epithelium. Eur J Endocrinol 154:787-803

23. Sherman SI, Angelos P, Ball DW, National Comprehensive
Cancer Network Thyroid Carcinoma Panel et al (2007) Thyroid
carcinoma. J Natl Compr Cancer Netw 5:568-621

24. Matsuzu K, Sugino K, Masudo K, Nagahama M et al (2014)
Thyroid lobectomy for papillary thyroid cancer: long-term fol-
low-up study of 1,088 cases. World J Surg 38:68-79

25. Bilimoria KY, Bentrem DJ, Ko CY et al (2007) Extent of surgery
affects survival for papillary thyroid cancer. Ann Surg
246:375-381 (discussion 381-384)

26. Haigh PI, Urbach DR, Rotstein LE et al (2005) Extent of thy-
roidectomy is not a major determinant of survival in low- or
highrisk papillary thyroid cancer. Ann Surg Oncol 12:81-89

27. Hay ID, Bergstralh EJ, Goellner JR et al (1993) Predicting out-
come in papillary thyroid carcinoma: development of a reliable
prognostic scoring system in a cohort of 1,779 patients surgically
treated at one institution during 1940 through 1989. Surgery
114:1050-1058

28. Samaan NA, Maheshwari YK, Nader S et al (1983) Impact of
therapy for differentiated carcinoma of the thyroid: an analysis of
706 cases. J Clin Endocrinol Metab 56:1131-1138

29. Grant CS, Hay ID, Gough IR et al (1988) Local recurrence in
papillary thyroid carcinoma: is extent of surgical resection
important? Surgery 104:954-962

30. Tollefsen H, Shaha J, Huvos A (1972) Papillary carcinoma of the
thyroid. Am J Surg 124:468-472

31. Cohn KH, Bickdahl M, Forsslund G et al (1984) Biologic con-
siderations and operative strategy in papillary thyroid carcinoma:
arguments against the routine performance of total thyroidec-
tomy. World J Surg 96:957-971


http://www.nccn.org/professionals/physician_gls/pdf/thyroid.pdf
http://www.britishthyroidassiciation.org/news/Docs/Thyroid_cancer_guidelines_2007.pdf
http://www.britishthyroidassiciation.org/news/Docs/Thyroid_cancer_guidelines_2007.pdf
http://dx.doi.org/10.1007/s00268-010-0832-6

Indian J Otolaryngol Head Neck Surg (October 2019) 71(Suppl 1):S82-S87

S87

32.

33.

34.

Rose RG, Kelsy MP, Russel WO et al (1963) Follow-up study of
thyroid cancer treated by unilateral lobectomy. Am J Surg
106:494-500

Mazzaferri EL, Jhiang SM (1994) Long-term impact of initial
surgical and medical therapy on papillary and follicular thyroid
cancer. Am J Med 97:418-428

Mazzaferri EL (1999) An overview of the management of pap-
illary and follicular thyroid carcinoma. Thyroid 9:421-427

35.

36.

Schvartz C, Bonnetain F, Dabakuyo S et al (2012) Impact on
overall survival of radioactive iodine in low-risk differentiated
thyroid cancer patients. J Clin Endocrinol Metab 97:1526-1535
Gepalakrishna N, Morris LGT, Tuttle RM et al (2011) Rising
incidence of second cancers in patients with low-risk (T1NO)
thyroid cancer who receive radioactive iodine therapy. Cancer
117:4439-4446

@ Springer



	The Need for Completion Thyroidectomy in Cases of Differentiated Thyroid Cancer
	Abstract
	Introduction
	Materials and Methods
	Statistical Analysis

	Results
	Discussion
	Conclusion
	References




