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Abstract

The optimal surgical management of papillary thyroid 

carcinoma has been an ongoing debate. Most recommen-

dations in clinical practice guidelines are based on large 

retrospective studies and expert opinion. The objective of the 

article is to summarize the recent evidence and main 

arguments related to the surgical management of papillary 

thyroid carcinoma. A definitive correlation between loco-

regional recurrence and long-term survival and the extent of 

thyroid resection or lymph node dissection have not been 

established through randomized controlled clinical trials. Due 

to the low rates of recurrence and mortality associated with 

papillary thyroid cancer, large scale prospective randomized 

controlled trials that will help identify the optimal surgical 

management are unlikely to be available in the future as well. 

According to current consensus, hemithyroidectomy is 

sufficient for low-risk disease whereas total thyroidectomy 

should be performed in those with high-risk features. The 

place of therapeutic and prophylactic central compartment 

and lateral neck dissection is discussed based on evidence on 

short-term and long term outcomes. Furthermore, post-

operative staging and dynamic risk stratification are 

important in determining adjuvant therapy and a follow-up 

plan.

Introduction

Thyroid cancer is common in both developing and developed 

countries and is one of the most rapidly increasing cancers in 

many countries including the USA and UK (1). Papillary 

thyroid carcinoma (PTC) is the commonest type of primary 

thyroid malignancy (2). The rapid increase in incidence in 

most parts of the world has been largely attributed to the 

increased diagnosis of asymptomatic or subclinical lesions, 

although an actual increase is also a likely contributor (2, 3). 

The debate on optimal surgical treatment for PTC has been 

gaining popularity, especially in terms of the need for surgery 

and the extent of thyroid resection for low-risk disease as well 

as the need and the extent of neck lymph node dissection. The 

main objectives in managing PTC are reducing disease-

related morbidity, disease recurrence, and morbidity of 

treatment while improving disease-specific and overall 

survival. Surgical management of PTC is mainly carried out 

with therapeutic intentions but is also considered in situations 

of diagnostic uncertainty. The extent of gland removal, 

intraoperative techniques for preservation of related nerves 

and parathyroid glands are important considerations of 

surgical management. Due to the low recurrence and disease-

specific mortality rates from PTC, to gain sufficiently 

powered level 1 evidence on the ideal initial surgical 

management requires a large-scale, expensive and prolonged 

randomized control trial which is impractical (4). Therefore, 

management protocols are primarily based on large scale 

retrospective analyses and expert opinion. 

Hemithyroidectomy versus total thyroidectomy

Optimal surgical management is the cornerstone of treatment 

which improves prognosis while thyroid-stimulating 

hormone (TSH) suppression and radioiodine ablation act as 

adjuncts to the treatment. Recent studies have attempted to 

resolve the ongoing argument regarding the place of total 

thyroidectomy versus hemithyroidectomy concerning the 

impact on outcomes. Total thyroidectomy has the potential 

benefits of removing possible multifocal disease involving 

the contralateral lobe, ability to administer radioactive iodine 

therapy to ablate residual thyroid including metastatic disease 

and follow up for tumour recurrence with serum 

thyroglobulin levels. 

Hemi thyroidectomy is recommended in certain instances 

with diagnostic uncertainty such as in patients with Thy 3 

(Bethesda IV) fine-needle aspiration cytology (5). Follicular 

variant of PTC may fall into Thy 3f category when the nuclear 

features minimally favour PTC. Furthermore, when a patient 

presents with a well-defined small lesion suggestive of PTC, a 

hemithyroidectomy may be performed as a diagnostic 

procedure (6).
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between the total versus hemithyroidectomy groups in terms 

of 10-year overall survival (15). This analysis was carried out 

in relation to the risk category by AMES (Age, Metastases, 

Extent of disease, and Size) classification system. A recent 

analysis of the same database including 23,605 patients failed 

to show an overall survival difference between the two 

methods of thyroidectomy (16). Moreover, multivariate 

analyses including the stage of the disease, gender, 

radioiodine use failed to demonstrate a significant difference 

in overall survival in relation to the extent of surgery. 

The paradigm shift from mandatory radioiodine ablation to 

selective use of radioiodine has also contributed to the 

selection with regard to the extent of surgery. Furthermore, the 

use of neck ultrasound scan and serial thyroglobulin 

measurements for the detection of recurrence than using 

radioiodine scan has also facilitated the decision-making 

process. However, the follow-up burden is a significant factor 

in hemithyroidectomy (17). The interpretation of 

thyroglobulin levels in the setting after a hemithyroidectomy 

is challenging than with total thyroidectomy and 

ultrasonographic detection of central nodal recurrence has 

also interfered after hemithyroidectomy.

Minimizing surgical morbidity 

Intraoperative strategies to minimize the nerve damage and 

preservation of parathyroid glands are important to minimize 

postoperative morbidity following thyroidectomy. The two 

main nerves at risk are the external branch of the superior 

laryngeal nerve (EBSL nerve - supplies the cricothyroid 

muscle to alter the tension of vocal cords) and the recurrent 

laryngeal nerve (which supplies the all the other laryngeal 

muscles except cricothyroid muscle). The ideal way to 

prevent the damage to EBSL nerve is direct visualization and 

the preservation (18, 19). Meticulous skeletonisation of the 

superior pole while dissecting close to the thyroid capsule and 

ligation of superior thyroid vessels is practised to minimize 

nerve injury. In relation to recurrent laryngeal nerve, routine 

visualization of the nerve during dissection of the area at risk 

has shown a lower incidence of nerve damage than avoiding 

the nerve (18, 19). Intra-operative neuromonitoring is also 

used to prevent recurrent laryngeal nerve damage. However, a 

systematic review with meta-analysis comparing nerve 

visualization versus intra-operative neuromonitoring showed 

no statistical significance (20).

Preservation of parathyroid glands is also achieved by direct 

visualization. All measures should be undertaken to perform a 

meticulous dissection on the thyroid capsule and ligation of 

the inferior thyroid arterial branches close to the capsule of the 

gland (21, 22). Autotransplantation of parathyroid glands into 

the sternomastoid muscle should be considered in an event of 

inadvertent removal of the gland or in a situation where the 

The extent of the therapeutic surgery depends on the size of 

the primary tumour, status of the contralateral lobe, 

extrathyroidal spread (loco-regional or distant metastasis) 

and patient factors. When the size of the primary tumour is 

less than 10mm, it is defined as micropapillary carcinoma. 

Unifocal micropapillary carcinoma without evidence of 

metastasis is managed with hemithyroidectomy alone 

although other associated high-risk factors may warrant total 

thyroidectomy (7). Extra thyroidal extension, multifocal 

disease, bilateral involvement, poor differentiation and 

infiltrative growth pattern are recognized as high-risk factors 

(8). In micropapillary carcinoma, the presence of multifocal 

disease involving both lobes will require a total 

thyroidectomy (7). Therefore, personalized decision making 

should be considered in patients with other above-mentioned 

risk factors. Management of PTC other than micropapillary 

category depends on the size of the tumour and other 

associated risk factors.

Lower risk of local recurrence is reported after total versus 

hemithyroidectomy in some studies possibly due to the 

propensity for multifocality in PTC (9, 10). However, with 

proper patient selection based on risk stratification, loco-

regional recurrence rates have been reported to be less than 1-

4% (11). Evolution of the surgical management of PTC was 

largely based on retrospective data. Earlier, all PTC larger 

than 1cm in size were managed with total thyroidectomy 

irrespective of the local, nodal or distant metastatic status 

(12). This practice was largely based on analysis of 

retrospective data from the national cancer database which 

included 52,173 patients who underwent thyroid surgery 

( 4 3 , 2 2 7  h a d  a  t o t a l  t h y r o i d e c t o m y,  8 9 4 6  h a d 

hemithyroidectomy) between the period of 1985–1998 (13). 

This study showed that total thyroidectomy group had a low 

risk of 10-year recurrence (7.7% vs. 9.8%, P<0.05) and 

mortality compared with hemithyroidectomy (p=0.04, 

p=0.009, respectively). Since this was a retrospective 

analysis, the data in relation to the high-risk category such as 

extrathyroidal extension and extent of resection were not 

available. Because of these reasons, the decision to proceed 

with total or partial thyroidectomy remained unclear. Further 

analysis of the database was carried out by Adam et al (14) 

which included 61,775 patients who had a primary tumour 

size of 1-4cm from the same database between 1998 and 

2006. The complexity and severity of the disease were 

considered as additional variables. The overall survival 

benefit which was observed in the previous study was not 

demonstrated. A similar observation was made during 

subgroup analysis based on tumour size of 1-2cm and 2-4cm 

(14). Furthermore, 5432 PTC patients from Surveillance, 

Epidemiology, and End Results (SEER) program were 

analysed by Haigh et al. and found to have no difference 
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prophylactic lateral neck dissection in those without central 

compartment lymph node involvement is unwarranted (5, 31). 

Personalized decision making is recommended to decide on 

prophylactic lateral neck dissection in those with central 

compartment lymph node metastasis, as clear evidence for 

improvement in outcomes is still not established (5). 

Therapeutic lymph node dissection

Overt metastatic disease in the lateral lymph nodes has been 

shown to have clinical or radiological central lymph node 

involvement in >80%. In those with no evidence of central 

neck nodes, there is still a high risk of histological 

involvement (>80%) (5). Therefore, in patients with overt 

metastasis in the lateral neck nodes, a therapeutic central and 

selective lateral neck dissection including levels IIa-Vb 

lymph nodes is warranted, preserving key structures 

including the internal jugular vein, accessory nerve and 

sternomastoid muscle. Therapeutic compartment oriented 

neck dissection is associated with improved survival and 

lower recurrence rates and therefore, widely accepted (32). 

Those with suspicious lateral neck nodes should be confirmed 

by fine needle cytology before surgery or intra-operative 

frozen section. 

Newer surgical techniques for papillary thyroid cancer

Newer surgical techniques such as endoscopic thyroidectomy 

have been utilised to achieve complete resection while 

improving cosmetic results. Various endoscopic techniques 

such as axillary, breast, submental and transoral approaches 

have been described. Despite the experience gained using 

such techniques in thyroid surgery, the utility in PTC remains 

controversial. A systematic review and meta-analysis by Chen 

et al (33) showed that there are limitations in endoscopic 

surgery due to the difficulty in obtaining views in the 

restricted space. Furthermore, endoscopic techniques were 

inferior in terms of operative time, hospital stay and transient 

recurrent laryngeal nerve palsy. Moreover, despite similar 

tumour recurrence rates in the short and medium-term, the 

surgical completeness which may not be optimal could 

potentially lead to higher longer-term recurrences (33). 

Monitoring response to treatment and follow-up

Post-operative staging of PTC is recommended as a 

prognostic measure. This provides information to plan for 

further strategies in relation to surveillance and to decide on 

therapeutic measures. American Thyroid Association 

guidelines classify patients into low, intermediate and high-

risk categories. This classification depends on the extent of 

locoregional tumour invasion, adequacy of resection, the 

aggressiveness of histology, extent of ablation by radioiodine 

and the presence of specific genetic mutations (e.g.: BRAF). 

Serum thyroglobulin measurement should be carried out after 

6 weeks following total thyroidectomy or radioiodine 

adequacy of vascularity of the glands is in doubt. Routine 

inspection of the thyroidectomy specimen should be carried 

out to identify inadvertently removed parathyroid glands.

Lymph node dissection in papillary thyroid cancer

Prophylactic central compartment lymph node dissection

Retrospective analyses of large databases suggest that lymph 

node metastasis is associated with higher mortality 

particularly in older patients (>45 years) (23). However, in 

those with clinical N0 disease, prophylactic central 

compartment node dissection (PCCND) has not proven to be 

beneficial in improving disease-specific or recurrence-free 

survival (5). PCCND is useful for accurate staging, reduction 

of locoregional recurrence, reduction of thyroglobulin 

concentration and in de-bulking before radioiodine therapy 

(5, 24). However, the loco-regional recurrence is reported to 

be only 2% in pN1 but clinically negative lymph nodes (cN0) 

and approximately 4% in patients with less than five involved 

lymph nodes (25). Therefore, to prevent one loco-regional 

recurrence, an estimated 20–30 PCCNDs are required (5).

Several systematic reviews and meta-analyses have been 

performed on the usefulness of PCCND. However, they 

contain mainly data from retrospective series. The findings 

were non-uniform and recent meta-analyses failed to detect 

significant differences in rates of loco-regional recurrences or 

permanent complications in those undergoing PCCND (26-

28). Therefore the British Thyroid Association guidelines do 

not recommend PCCND for those without clinical or 

radiological evidence of nodal involvement and those with 

low-risk factors (<45 years, classical papillary thyroid 

histology, unifocal disease, tumour diameter less than or 

equal to 4 cm, and absence of extra thyroid extension). 

Bilateral PCCND may be offered individually in those with 

high-risk features (age ≥ 45 years, unfavourable histology 

subtypes, multifocal disease, tumours >4 cm in diameter and 

extension beyond the thyroid) after weighing the potential 

benefits against the morbidity due to surgery. Unilateral 

PCCND has no proven advantage and thus not recommended 

(5). 

Prophylactic lateral neck lymph node dissection

Node positivity is seen in up to 23% of patients with positive 

central compartment lymph nodes who undergo prophylactic 

level III and IV lateral neck dissection (29). Furthermore, the 

5 year-recurrence rate of lateral neck nodes following total 

thyroidectomy and PCCND was 6% (30). Lateral node 

dissection may help in better staging in approximately half of 

the patients with positive central neck nodes who are at risk of 

developing lateral neck lymph node involvement. However, 

there is a lack of evidence to show an improvement in the 

loco-regional control and overall survival at the expense of 

overtreatment in more than 75% of patients. Therefore, 
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treatment (34, 35). TSH suppression in patients who did not 

receive radioiodine ablation is not recommended and usually 

maintained at a range between 0.3 to 2.0mU/l. Patients who 

underwent total (or near-total) thyroidectomy followed by 

radioiodine ablation need re-classification based on the risk of 

cancer recurrence. 

This dynamic risk stratification has been shown to correlate 

closely with the future risk of disease recurrence. For dynamic 

risk stratification, structural and functional status is obtained 

by biochemical investigations and imaging after 9 to 12 

months of initial treatment with total or hemithyroidectomy 

and radioiodine ablation. Four types of responses are 

described according to imaging, biochemical and structural 

evidence of disease, and used to describe the status of disease 

during follow-up (36, 37).

The excellent response is defined as the absence of 

radiological, biochemical or structural disease. In these 

patients, target serum TSH should be in the same range as for 

the patients who did not undergo radioiodine treatment (36, 

38). Patients are categorized as a biochemically incomplete 

response following the detection of abnormal thyroglobulin 

levels or rising anti-thyroglobulin antibody levels without any 

evidence of localized disease. 

In the presence of persistent or new loco-regional recurrence 

or distant metastasis, patients are classified into structurally 

incomplete response group. In these patients, serum TSH 

should be maintained below 0.1mU/l (36, 38, 39). The 

indeterminate response is defined when the patient does not 

show definite biochemical or structural abnormalities that can 

be classified into benign or malignant categories. In such 

patients, TSH should be maintained between 0.1 to 0.5 mU/l 

for 5 to 10 years and re-assessment is recommended for 

further management (36, 38, 39).

Conclusion

The existing evidence on surgical management of PTC and 

the current consensus have been reviewed and summarized. A 

definitive correlation between loco-regional recurrence and 

long-term survival and the extent of thyroidectomy or lymph 

node removal have not been established through randomized 

controlled clinical trials. Therefore, a single surgical strategy 

may not be universally applicable to all patients. Decision 

making on the extent of thyroid resection and lymph node 

dissection should be made by careful analysis of pre-

operative and intra-operative prognostic factors. This should 

also be balanced against the risk of surgical morbidity and 

patient preference. Furthermore, post-operative staging and 

dynamic risk stratification are important in determining 

adjuvant therapy and a follow-up plan. 

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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