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Morbidity Outcomes of Prophylactic Central Neck
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Total Thyroidectomy Alone in Patients
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ABSTRACT
Objective: The primary objective of this meta-analysis is to compare locoregional recurrence,
vocal cord paralysis and permanent hypoparathyroidism in patients with thyroid papillary
carcinoma without neck node metastases, after total thyroidectomy with and without
prophylactic central neck dissection.
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Methods: Two independent reviewers performed a detailed literature search of MEDLINE
(PubMed), HERDIN and Cochrane Library electronic databases to assess research studies until 2018
for inclusion. The primary endpoints of locoregional recurrence, permanent hypoparathyroidism
and vocal cord paralysis were included in the assessment.
Design:
Meta-analysis of retrospective cohort studies
Setting:
University Hospitals and Tertiary Referral Centers
Participants: Patients with node-negative papillary thyroid cancer who underwent
either total thyroidectomy alone or total thyroidectomy with prophylactic central neck dissection
(either unilateral or bilateral).
Results: This meta-analysis showed that there is a significantly increased risk for locoregional
recurrence in the total thyroidectomy alone group (1.96% TT with pCND VS 2.60% TT, RR=0.62,
95% Cl=0.40-0.95, p=.03), permanent hypoparathyroidism in the total thyroidectomy with
prophylactic central neck dissection group (5.72% TT with pCND vs 3.34% TT, RR=2.19, 95%
Cl=1.62-2.98, p=.00001) and no significant difference for vocal cord paralysis between the 2
groups (RR=1.56, 95% Cl=0.86-2.84, p=.14).
Conclusion: This meta-analysis revealed that performing pCND in patients with node-negative
PTC increases the risk of morbidity for hypoparathyroidism but not for vocal cord paralysis.
More importantly, the incidence of recurrence is decreased in the pCND group which may have
implications on the overall survival of patients. The benefit of performing pCND may outweigh
the risk but the role of prophylactic CND in the treatment of patients with PTC with clinically
negative lymph nodes is still debatable in terms of overall survival.
Keywords: thyroidectomy, complications; neck dissection; papillary thyroid carcinoma; lymph node
dissection; recurrence; vocal cord paralysis; hypoparathyroidism
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Among the thyroid malignancies, papillary thyroid carcinoma (PTC)
is the most common type accounting for about 80 - 90% of all thyroid
cancers worldwide.1-4 The consensus on the appropriate treatment of
patients with papillary thyroid cancer has undergone paradigm shifts
over the years yet there are still points of controversy.3-6 Currently, the
most widely debated subject in the management of PTC is whether a
prophylactic central neck dissection (pCND) should be done in patients
who are clinically node-negative.5 Elective or prophylactic central
neck dissection (PCND) has been proposed in the treatment of PTC
without clinical and ultrasound evidence of lymph node metastasis
in the neck (cN0).7 A central neck dissection (CND) consists of removal
of all lymph nodes and fibrofatty tissue between the common carotid
arteries laterally from the hyoid bone superiorly to the innominate
artery inferiorly.8 The rationale of this procedure is to remove clinically
non-detectable pathologic lymph nodes to reduce the rate of recurrent
disease and the morbidity associated with re-operation.9 On the other
hand, some studies report that there is no oncologic benefit, as no
difference has been shown in preablation radioiodine uptake in the
neck whether or not pCND was performed.8
Although most management guidelines agree in performing
CND routinely for patients with clinically evident nodal disease, the
role of prophylactic central neck dissection remains controversial
in patients who are clinically node-negative. The American Thyroid
Association management guidelines recommend PCND in clinically
node-negative (cN0) PTC patients especially in those with a tumor
size larger than 4 cm or those with extrathyroidal extension.8 At the
same time, a European consensus statement on pCND endorsed
by the European Thyroid Association in 2006 stated that there is
no evidence that pCND improves recurrence or mortality rates, but
it does allow an accurate staging of the disease that may guide
subsequent treatment and follow-up.8 Proponents of pCND also
support its routine use as it has the advantage of increasing accuracy
in TNM staging of pathologic lymph nodes.8,10 On the other hand,
those against the routine use of pCND claim that the clinical impact
of occult micrometastases has yet to be demonstrated and it may lead
to an overstaging of disease without clear evidence of reduction in
recurrence or added benefit to survival. It was also found that the
overall complication rate was significantly higher in patients treated
with total thyroidectomy and pCND compared to total thyroidectomy
alone.4 The commonly reported complications included vocal cord
paralysis or recurrent laryngeal nerve injury and hypothyroidism, with
a noted higher risk of permanent hypoparathyroidism if bilateral neck
dissection was done.11-13 Interestingly, the overall recurrence rate and
survival rate did not significantly differ between the two groups in
these studies.11-14 From the results of these studies, it seems evident
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that the incidence of morbidity is clearly and consistently proportional
to the extent of surgery. This result is not unexpected however, since
more extensive dissection in the central neck during surgery may
interfere with the blood supply to the parathyroid glands, particularly
the inferior parathyroid glands.8 Despite these complications, those
that favor pCND argue that it reduces the need for reoperation in
central recurrence, which can exhibit more aggressive behavior and
may lead to greater morbidity.
The primary objective of this meta-analysis is to provide evidence
of prophylactic central neck dissection in the management of papillary
carcinoma of the thyroid without clinically apparent neck node
metatases, specifically to compare rates of oncologic control and
morbidities after total thyroidectomy with and without prophylactic
neck dissection in patients with thyroid papillary carcinoma.
METHODS
Protocol and Registration
This meta-analysis was carried out according to the Preferred
Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines. A protocol for this meta-analysis has been registered
on PROSPERO (http://www.crd.york.ac.uk/PROSPERO) under the
registration number CRD42019125369.
Eligibility Criteria
For all the studies, the population included patients with papillary
thyroid carcinoma without lymph node metastasis (N0 neck). The
intervention would be total thyroidectomy combined with central
neck dissection and the comparator is total thyroidectomy alone, with
locoregional recurrence and morbidities as vocal cord paralysis and
hypoparathyroidism. The inclusion criteria of eligible studies were:
(1) retrospective cohort design to ensure homogeneity, (2) studies
with more than 10 patients, (3) patients with PTC and no lymph node
metastasis preoperatively, (4) studies having pCND + TT group and TT
alone group; and (5) available data about recurrence and incidence
rate of complications with a follow up period of at least 2 years.
Exclusion criteria were as follows: (1) CND alone (2) thyroidectomy
alone (3) lobectomy (4) pCND combined with lateral neck dissections/
other procedures (5) video-assisted or robotic techniques (6) revision
operations, and (7) endoscopic procedures.
Information Sources and Search Strategy
Two independent authors searched MEDLINE (PubMed), HERDIN
and the Cochrane Library electronic databases journal articles
published in the English language from 2010 until 2018. The
following keywords were used in all fields as search strategy: (1)
7
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papillary thyroid carcinoma or papillary thyroid cancer or thyroid
papillary cancer, (2) central neck dissection or central compartment
neck dissection or central compartment lymph node dissection or
central compartment node dissection; and (3) 1 and 2. The references
of previous meta-analysis were also backtracked and assessed for
eligibility. To ensure homogeneity in the scope of the studies, the
limits used were any studies that included lateral neck, modified
radical, hemithryoidectomy, or lobectomy in any of the titles, abstracts
or keywords.
Study Selection and Data Collection Process
The abstracts were initially assessed for eligibility based on the
specified criteria followed by a full-text analysis of the screened
studies to resolve any uncertainty or conflict. A data form was used
to extract all data we would evaluate. The following data on study
characteristics were collected: first authorship, the publication year, the
type of study, follow-up period, the number of patients in pCND + TT
group and TT alone group, the number of patients having recurrence
and the number of patients having surgical-related complications.
Primary endpoints of the study included the rate of morbidity
including permanent laryngeal nerve (RLN) injury, permanent
hypoparathyroidism and locoregional recurrence. Recurrent
laryngeal nerve injury was defined as a postoperative impairment of
the motility of one or both vocal cords postoperatively. Permanent
hypoparathyroidism was defined as persistent postoperative
hypocalcemia 6 months after surgery requiring calcium and vitamin
D supplementation. Locoregional recurrence was defined as either
the cytological evidence of disease in the central or in the lateral
compartment of the neck or the evidence of disease on follow-up
ultrasound. Dichotomous variables were presented as relative risks
with 95% confidence intervals.
Risk of Bias in Individual Studies
The quality of the cohort studies were assessed using the NewcastleOttawa quality assessment scale.15 The quality was assessed based on
representativeness, selection of non-exposed cohort, ascertainment of
exposure, demonstration that outcome was not present at the start of
the study, comparability of cohorts, assessment of outcome, follow-up
period and adequacy of follow-up. The funnel plot method was also
used to evaluate publication bias.
Summary Measures and Synthesis of Results
Statistical analysis was performed using Review Manager (RevMan)
5.3 software (Cochrane Collaboration, London, U.K.). Fixed effects
8		

Figure 1. Flowchart of literature search

models were used for the analyses. Heterogeneity across studies was
assessed by χ2 test and quantified with I2 statistically with a P<0.1 and
an I2>50% was considered a significant difference. A pooled risk ratio
(RR) with 95% confidence interval (Cl) by the fixed effects model was
used to estimate arms in studies included in this meta-analysis. In all
tests, P value smaller than .05 was considered statistically significant.
RESULTS
The flow chart of literature filtration is presented in Figure 1. A total
of 780 publications were obtained from the initial search including 773
from PubMed, 1 from HERDIN and 6 from Cochrane Library electronic
databases. Excluding the duplicates, unrelated topics, studies having
no control group or TT alone group and studies combining other
procedures, 35 full-text articles were assessed for eligibility. Finally,
8 retrospective studies with comparison between pCND + TT and TT
alone were deemed eligible and included in this meta-analysis.
The basic characteristics of included studies are shown in Table
1. There were 8 retrospective cohort studies included which were
published recently from 2010 until 2017. Among these hospital-based
studies, a total of 13,429 cases were identified in this analysis, including
9,634 cases in the pCND+TT group and 3,795 cases in the TT alone
group. Three of these included studies set the subgroup analysis and
divided the pCND into unilateral pCND and bilateral pCND. For this
meta-analysis, the data has been combined for unilateral and bilateral
CND since most of the studies had pooled the data together in both
Philippine Journal Of Otolaryngology-Head And Neck Surgery
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Table 1. Characteristics of Included Studies

* pCND = prophylactic central neck dissection, TT = total thyroidectomy

Table 2. Newcastle-Ottawa Scale for Cohort Studies

A study can be awarded a maximum of one star for each numbered item within the selection and
outcome category, and a maximum of two stars can be given for comparability. For the selection category, a star is awarded if the exposed cohort is representative; if the unexposed cohort is drawn from
the same community as the exposed cohort; if exposure was ascertained by secure record and if it was
demonstrated that the outcome of interest was not present at the start of the study. For comparability, one star is awarded if the study controls for the most important factor and another star can be
awarded if the study controls for any additional factor. For outcome, a star is awarded if the assessment
of the outcome is an independent blind assessment or by record linkage; if there was a long enough
follow-up for the outcomes to occur; and if there was complete follow-up.
1
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Table 3. Detailed Assessment using the Newcastle-Ottawa Scale for Cohort Studies

groups and were not specified. The scale distribution (0-10 stars) for the
study quality ranged from 6 to 8 stars based on the Newcastle-Ottawa
Quality Assessment Scale.15 All the included studies demonstrated a
relatively high quality as shown in Tables 2 and 3.
Risk of bias assessment is summarized in Table 4. Since the included
studies shown in Table 4 are retrospective and observational in design,
evaluations of allocation concealment, blinding of participants and
personnel, and blinding of outcome assessments are absent. Thus, the
studies were judged to have a high risk of selection, information and
confounding biases.
The post-operative morbidity outcomes of permanent vocal cord
paralysis, permanent hypoparathyroidism and locoregional recurrence
between the two groups are shown as forest plots of the risk difference
in Figures 2 to 4. Risk of publication bias for each study is shown in Table
4.
The overall rate of vocal cord paralysis is 1.44% (44/3050), permanent
hypoparathyroidism is 4.48% (183/4083) and locoregional recurrence is
2.3% (86/8376).
There was no significant difference in the incidence of permanent
vocal cord paralysis between the TT alone group and the TT + pCND
group (RR=1.56, 95% Cl=0.86-2.84, p =.14, Fig 2A). There was no
significant heterogeneity between studies (I2=0% and P=.55). The
funnel plot method confirmed no significant publication bias. (Figure
2B)
Permanent hypoparathyroidism was reported in all studies with
no significant heterogeneity between studies with I2=14% and P=.32.
The rate of permanent hypoparathyroidism in the pCND+TT group
was significantly higher than that in TT alone group (5.72% vs 3.34%,
RR=2.19, 95% Cl=1.62-2.98, p =.00001. (Figure 3A). A publication bias
9
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Table 4. Risk of Bias Assessment Summary

Key: + = Low risk of bias, - = High risk of bias, ? = Unclear risk of bias

was shown in one study but was not present in the rest of the studies.
(Figure 3B)
The overall locoregional recurrence was reported in all studies.
There was no significant heterogeneity between studies with I2=6% and
P=.38. The rate of locoregional recurrence was statistically significantly
lower in the pCND+TT group compared to the TT alone group (1.96%
vs 2.60%, RR=0.62, 95% Cl=0.40-0.95, p=.03). (Figure 4A) The funnel plot
method confirmed no significant publication bias. (Figure 4B)
DISCUSSION
This meta-analysis found an increased risk for permanent
hypoparathyroidism when central neck dissection was performed in
addition to total thyroidectomy but no significant risk for vocal cord
paralysis. There was also an increased risk for locoregional recurrence
with total thyroidectomy was done alone. This meta-analysis is
significant in guiding the current surgical management since it may
elucidate on the role of pCND for important risk outcomes including
vocal cord paralysis, post-operative hypoparathyroidism and
locoregional recurrence. In addition to total thyroidectomy surgery, the
recent evidence has grown to include the procedure of central neck
dissection due to the increasing incidence of lymph node metastases
in level VI nodes estimated to occur between 20 - 90% of cases.5,15 In
these cases, regional lymph node metastasis may be present at the time
of diagnosis based on the preoperative ultrasound. However, imaging
only reveals metastatic involvement of the central neck in only 50% of
cases with pathologic lymph nodes found on definitive pathology.18
Macroscopically positive nodal disease is present in 10 to 30% of
patients and the incidence of the subclinical disease is reported in 40
10		
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to 70% of patients.8 For PTC, the pattern of metastases usually spreads
to the lymph nodes from central nodes, lateral nodes to the mediastinal
nodes consecutively, and occurs more commonly in the ipsilateral
central node of the primary tumor.11 Because of this pattern, there
are some studies that propose unilateral central neck dissection as an
alternative approach to bilateral central neck dissection to decrease the
risk of postoperative complications.11,13 However, the evidence to favor
this approach over the other is still inconclusive. Overall, there is limited
evidence to support the commonly held belief that prophylactic CND
is beneficial in the treatment of node-negative PTC. This meta-analysis
was conducted to provide updated information on this ongoing debate.
To our knowledge, the latest meta-analyses by Zhao et al. included only
studies published from 2006 until 2016.15 Different from previous metaanalyses and systematic reviews, we strictly included only retrospective
cohort designs and excluded studies in which lobectomy, or lateral
neck dissection was combined with pCND. This would provide more
standardized results on the effect of pCND on morbidity.
However, analysis of preoperative staging, tumor size, presence
of micrometastases which are important in comparing the 2 groups
to assess homogeneity was not performed. This may lead to over- or
underestimation of risk ratios.
An important issue of controversy is that the clinical impact of
subclinical central lymph node metastasis is yet to be demonstrated.
Preoperatively, it is standard practice to obtain an ultrasonographic
examination to evaluate the central and lateral compartments of the
neck for abnormal lymph nodes. Sonographic features raising suspicion
for metastatic lymph nodes include: a diameter greater than 1 cm; loss
of the normal fatty hilum; an irregular rounded contour; heterogeneous
echogenicity; microcalcifications; hypervascularity; and cystic areas.8
However, it is important to point out that preoperative imaging is not
always reliable in detailing lymph node involvement. Lymph node
metastasis is a known significant predictor of overall survival, especially
in older patients. Zhang et al. further demonstrates an advantage
of pCND in removing subclinical metastases and thus improving
the recurrence rate and avoiding reoperation in their patients.16 The
retrospective study results of Giordano et al. on 610 patients show a
similar rate of neck recurrence in all groups regardless of whether they
underwent total thyroidectomy alone or total thyroidectomy with either
ipsilateral or bilateral central neck dissection.12 This finding suggests
that lymph node micrometastasis seems not to affect the clinical
outcome of patients with PTC.12 Moreover, patients with PTC developing
locoregional recurrence or distant metastasis can be treated effectively
in most cases. This is similar to the results of Kim et al., the largest study
on pCND to date, that found that pCND did not significantly decrease
the risk of locoregional recurrence in cN0 PTC patients, even though
Philippine Journal Of Otolaryngology-Head And Neck Surgery
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Figure 2A. Forest plot for permanent vocal cord paralysis events showing no significant difference between the pCND + TT versus TT
alone groups.

Figure 2B. Funnel plot analysis depicting publication bias for the
studies comparing permanent vocal cord paralysis events

Figure 3A. Forest plot showing a higher incidence for permanent hypoparathyroidism events in the pCND + TT group versus TT alone
group.

Figure 3B. Funnel plot analysis depicting publication bias for the
studies comparing permanent hypoparathyroidism events

Figure 4A. Forest plot showing a higher incidence for locoregional recurrence events in the TT alone group versus pCND + TT group.

significantly higher numbers and doses of RAI were administered in
the pCND group.13 Although the previous study by Moo et al. revealed
a higher recurrence rate for patients undergoing total thyroidectomy
alone, this was not found to be statistically significant.14 Overall, the
meta-analysis by McHenry and Stulberg concludes that the potential
benefit of pCND may be precise lymph node staging to help determine
the need for radioiodine ablation although the effectiveness is still
questionable due to the lack of high-level evidence.8
An important complication addressed in this meta-analyses is the
risk of permanent hypoparathyroidism which is significantly higher
in the TT + pCND group. This increased risk is to be expected as CND
involves more surgical handling of the tissues which may contain the
parathyroid glands. Accidental parathyroidectomy is a common event
Philippine Journal Of Otolaryngology-Head And Neck Surgery		

Figure 4B. Funnel plot analysis depicting publication bias for the
studies comparing locoregional recurrence events

(15–35%) in this circumstance since identification and appropriate in
situ preservation of the parathyroid glands particularly the inferior pair
may be difficult.3,17 There was no significant increased risk of permanent
hypoparathyroidism in the study by Hartl et al. and So et al.18-19 This
finding is in contrast to the meta-analyses conducted by Chisholm et al.
wherein there was an increased risk for transient hypoparathyroidism in
the pCND group but not for permanent hypoparathyroidism.20 Almost
every comparative study included in this meta-analyses reported a
higher incidence of postoperative hypocalcemia after prophylactic
CND.6,18,21-23 Conversely, the rate of permanent hypoparathyroidism
significantly increased when bilateral but not ipsilateral, CND was
done.6
Vocal cord paralysis or recurrent laryngeal nerve injury is another
11

META-ANALYSIS
Philippine Journal Of Otolaryngology-Head And Neck Surgery

complication common in thyroid surgery. Similar to the previous metaanalysis, most of these studies revealed no significant differences
in the rates of temporary or permanent nerve injury in patients
undergoing prophylactic CND compared to patients undergoing
total thyroidectomy alone.6,8,12,14-17,25-27 Giordano et al. also found no
significant differences in recurrent laryngeal nerve injury for TT alone
patients compared to those with combined ipsilateral or bilateral
pCND.25 The study by Kim et al. was the only other study that showed
a significantly increased rate of temporary vocal cord palsy in pCND
patients however these results may be skewed since the pre-operative
and post-operative laryngoscopic examination was not performed in
all patients.13 The results of this meta-analyses are in agreement with
the majority of the published studies.
In most retrospective studies, central lymph node metastasis has
been shown to be associated with an increased risk of locoregional
recurrence but not with overall survival.3,17 In analyzing the most
recent series, a similar recurrence rate was reported in patients who
have undergone total thyroidectomy alone compared to those with
an additional pCND operation.28-29 The large-scale study by Kim et al.
reports significantly higher numbers and doses of RAI administered in
the pCND group, which implies that microscopically detected metastasis
in PTC has little chance of evolving into clinically and prognostically
significant disease.13 Calo et al. also report similar locoregional nodal
recurrence rates in patients who underwent TT alone or combined
with either ipsilateral or bilateral CND.5 It has been postulated that
locoregional infiltration and multifocality were associated with a risk of
recurrence.4,5,8 In addition to these factors, Chang et al. also report that
male sex, tumor size ≥ 0.5 cm, extrathyroidal extension, were associated
with a significantly increased risk of recurrence.30 On the other hand,
Tartaglia et al. showed that even microcarcinomas <5 mm may be
associated with metastatic disease as shown by their recurrence rate of
4.8% in 63 patients despite the CND and the post-operative radioactive
iodine treatment.17
The results of this study are in agreement with the most recent
reviews wherein there is a significantly increased risk for locoregional
recurrence in the TT alone group compared to the TT + pCND group.
However, the rate of recurrence does not equate with an effect on the
survival rate. 11,13,15
The most recent American Thyroid Association (ATA) guidelines
stated that prophylactic CND could be considered in high-risk patients
with advanced primary tumors and should be performed by experienced
surgeons to avoid definitive complications.6,21,28 To date, there is still no
standardized system that determines those patients who can benefit
from prophylactic CND. Many of the studies do not favor routine
CND. In the Philippine setting, the latest Clinical Practice Guidelines
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for the management of well-differentiated thyroid cancer state that
prophylactic central node dissection is not recommended because it
does not improve overall and disease-free survival.31 Furthermore, most
of the studies recommend that the treatment should be tailored to the
type of patient: for example, patients older than 45 years have larger
tumors, with a greater propensity for regional metastasis and poorer
response to radioiodine therapy.11,21 On the other hand, Tartaglia et al.
reveal that only extra-capsular extension may be considered a predictor
of relapse based on their data.17
Thus, it is prudent to consider a prophylactic CND in the higher
risk cohort for these patients. These include males >45 years of age
and large tumor size, provided the surgeon has the appropriate level
of expertise.17 However, this procedure cannot be done routinely
since the results of this systematic review show that pCND in
combination with total thyroidectomy is associated with a higher risk
of causing permanent hypoparathyroidism after surgery. Although the
locoregional recurrence rate has been shown to be lower in this group,
the survival rate and overall benefit is still not fully established.
Our study has several limitations. One is the inherent selection
bias in a nonrandomized and non-blinded retrospective cohort
design. There are only a few RCT study designs on pCND in the
current literature, limiting its inclusion in the meta-analysis. Secondly,
subgroup analysis was not done comparing unilateral and bilateral
pCND since it was combined in some studies or not specified. Third,
the follow-up period is also variable between the studies, which may
also affect the reporting of recurrence in the cohorts. Fourth, there is
a considerable difference in the number of patients for the pCND+TT
group and TT alone group for some studies which may also lead to
measurement bias. Thus, the authors recommend the inclusion of
high-quality RCTs when feasible to further determine the impact of
pCND on patient outcomes.
Although therapeutic CND is an important adjunct to total
thyroidectomy for the treatment of PTC, the benefit of prophylactic
CND remains to be established. Furthermore, it is also important
to take into account the risk of morbidity related to the procedure.
Similar to the trend seen in most studies, there is a significant increase
in the risk for permanent hypoparathyroidism but not for vocal cord
paralysis. Locoregional recurrence has been shown to be lower in the
pCND group. The results of this meta-analysis show that the benefit of
performing pCND may outweigh the risk but the role of prophylactic
CND in the treatment of patients with PTC with clinically negative
lymph nodes is still debatable in terms of overall survival. Thus, we
conclude that more studies are warranted in order to establish a critical
review of indications for the routine use of prophylactic CND with total
thyroidectomy.
Philippine Journal Of Otolaryngology-Head And Neck Surgery

META-ANALYSIS
Philippine Journal Of Otolaryngology-Head And Neck Surgery

REFERENCES
1. Sadowski BM, Snyder SK, Lairmore TC. Routine bilateral central lymph node clearance for
papillary thyroid cancer.Surgery. 2009 Oct; 146(4): 696 – 705. DOI: 10.1016/j.surg.2009.06.046;
PMID: 19789029.
2. Costa S, Giugliano G, Santoro L, Ywata De Carvalho A, Massaro MA, Gibelli B, et al. Role of prophylactic central neck dissection in cN0 papillary thyroid cancer. Acta Otorhinolaryngol Ital.
2009 Apr; 29(2): 61-69. PMID: 20111614 PMCID: PMC2808683.
3. Lee DY, Oh KH, Cho JG, Kwon SY, Woo JS, Baek SK, et al. The benefits and risks of prophylactic
central neck dissection for papillary thyroid carcinoma: Prospective cohort study. Int J Endocrinol. 2015; 2015: 571480, DOI: 10.1155/2015/571480; PMID: 26246805 PMCID: PMC4515503.
4. Calo PG, Pisano G, Medas F, Marcialis J, Gordini L, Erdas E, et al. Total thyroidectomy without
prophylactic central neck dissection in clinically node-negative papillary thyroid cancer: is it an
adequate treatment? World J Surg Oncol. 2014 May 20; 12:152. DOI: 10.1186/1477-7819-12-152;
PMID: 24885654 PMCID: PMC4032348.
5. Calo PG, Lombardi CP, Podda F, Sessa L, Santini L, Conzo G. Role of prophylactic central neck
dissection in clinically node-negative differentiated thyroid cancer: assessment of the risk of
regional recurrence. Updates Surg. 2017 Jun; 69(2): 241-248. DOI 10.1007/s13304-017-0438-8;
PMID: 28409443.
6. Caliskan M, Park JH, Jeong JS, Lee CR, Park SK, Kang SW, et al. Role of prophylactic ipsilateral central compartment lymph node dissection in papillary thyroid microcarcinoma. Endocr J. 2012 ;
59 (4) : 305-311. PMID: 22240889.
7. Sitges-Serra A, Lorente L, Mateu G, Sancho J. Central neck dissection: a step forward in the
treatment of papillary thyroid cancer. Eur J Endocrinol. 2015 Dec; 173(6): R199-206. DOI:
10.1530/EJE-15-0481; PMID: 26088823.
8. McHenry CR, Stulberg JJ. Prophylactic central compartment neck dissection for papillary
thyroid cancer. Surg Clin North Am. 2014 Jun; 94(3): 529-540. DOI: 10.1016/j.suc.2014.02.003;
PMID: 24857575.
9. Conso G, Tartaglia E, Avenia N, Calo PG, Bellis A, Esposito K, et al. Role of prophylactic central
compartment lymph node dissection in clinically N0 differentiated thyroid cancer patients:
analysis of risk factors and review of modern trends. World J Surg Oncol. 2016 May 17; 14:149.
DOI 10.1186/s12957-016-0879-4; PMID: 27185169 PMCID: PMC4869299.
10. Mamelle E, Borget I, Leboullex S, Mirghani H, Suarez C, Pellitteri PK, et al. Impact of prophylactic
central neck dissection on oncologic outcomes of papillary thyroid carcinoma: a review. Eur
Arch Otorhinolaryngol. 2015 Jul; 272(7): 1577-1586. DOI:10.1007/s00405-014-3104-5. PMID:
25022716 PMCID: PMC4986511.
11. Dobrinja C, Troian M, Cipolat Mis T, Rebez G, Bernardi S, Fabris B, et al. Rationality in prophylactic
central neck dissection in clinically node-negative (cN0) papillary thyroid carcinoma: Is there
anything more to say? A decade experience in a single-center. Int J Surg. 2017 May; 41 Suppl 1:
S40-47. DOI: 10.1016/j.ijsu.2017.01.113; PMID: 28506412.
12. Giordano D, Frasoldati A, Gabrielli E, Pernice C, Zini M, Castelluci A, et al. Long-term outcomes
of central neck dissection for cN0 papillary thyroid carcinoma. Am J Otolaryngol. 2017 Sep-Oct;
38(5): 576-581. DOI: 10.1016/j.amjoto.2017.06.004. PMID: 28599790.
13. Kim SK, Woo JW, Lee JH, Park I, Choe JH, Kim JH, et al. Prophylactic Central Neck Dissection may
not be necessary in papillary thyroid carcinoma: Analysis of 11,569 cases from a single institution. J Am Coll Surg. 2016 May; 222(5): 853-64. DOI: 10.1016/j.jamcollsurg.2016.02.001; PMID:
27113516.
14. Moo TA, McGill J, Allendorf J, Lee J, Fahey T 3rd, Zarnegar R. Impact of prophylactic central neck
lymph node dissection on early recurrence in papillary thyroid carcinoma. World J Surg. 2010
Jun; 34(6): 1187-1191. DOI: 10.1007/s00268-010-0418-3; PMID: 20130868.
15. Zhao WJ, Luo H, Zhou YM, Dai WY, Zhu JQ. Evaluating the effectiveness of prophylactic central
neck dissection with total thyroidectomy for cN0 papillary thyroid carcinoma: An update metaanalysis. Eur J Surg Oncol. 2017 Nov; 43(11): 1989-2000. DOI: 10.1016/j.ejso.2017.07.008. PMID:
28807633.
16. Zhang L, Liu Z, Liu Y, Gao W, Zheng C. The clinical prognosis of patients with cN0 papillary
Philippine Journal Of Otolaryngology-Head And Neck Surgery		

Vol. 34 No. 1 January – June 2019

thyroid microcarcinoma by central neck dissection. World J Surg Oncol. 2015 Apr 7; 13: 138. DOI
10.1186/s12957-015-0553-2. PMID: 25889385 PMCID: PMC4443599.
17. Tartaglia F, Blasi S, Giulani A, Sgueglia M, Tromba L, Carbotta S, et al. Central neck dissection in
papillary thyroid carcinoma: results of a retrospective study. Int J Surg. 2014; 12 Suppl 1: S57-62.
DOI: 10.1016/j.ijsu.2014.05.053; PMID: 24862662.
18. Hartl DM, Mamelle E, Borget I, Leboulleux S, Mirghani H, Schlumberger M. Influence of
prophylactic neck dissection on rate of retreatment for papillary thyroid carcinoma. World J
Surg. 2013 Aug; 37(8): 1951 – 1958. DOI: 10.1007/s00268-013-2089-3; PMID: 23677562.
19. So YK, Seo MY, Son YI. Prophylactic central lymph node dissection for clinically node-negative
papillary thyroid microcarcinoma: Influence on serum thyroglobulin level, recurrence
rate, and postoperative complications. Surgery. 2012 Feb; 151(2): 192-198. DOI: 10.1016/j.
surg.2011.02.004; PMID: 21497873.
20. Chisholm EJ, Kulinskaya E, Tolley NS. Systematic review and meta-analysis of the adverse effects
of thyroidectomy combined with central neck dissection as compared with thyroidectomy
alone. Laryngoscope. 2009 Jun; 119(6): 1135-1139. DOI: 10.1002/lary.20236; PMID: 19358241.
21. Aydin OU, Soylu L, Ozbas S, Ilgan S, Bilezikci B, Gursoy A, et al. The risk of hypoparathyroidism
after central compartment lymph node dissection in the surgical treatment of pT1, N0 thyroid
papillary carcinoma. Eur Rev Med Pharmacol Sci. 2016 May; 20(9): 1781-1787. PMID: 27212170.
22. Calo` PG, Conzo G, Raffaelli M, Medas F, Gambardella C, De Crea C, et al. Total thyroidectomy
alone versus ipsilateral versus bilateral prophylactic central neck dissection in clinically nodenegative differentiated thyroid carcinoma. A retrospective multicenter study. Eur J Surg Oncol. 2017 Jan; 43(1):126–132. DOI: 10.1016/j.ejso.2016.09.017; PMID: 27780677.
23. Shindo M, Stern A. Total thyroidectomy with and without selective central compartment
dissection: a comparison of complication rates. Arch Otolaryngol Head Neck Surg. 2010 Jun;
136(6): 584-587. DOI: 10.1001/archoto.2010.79; PMID: 20566909.
24. Barczynski M, Konturek A, Stopa M, Nowak W. Prophylactic central neck dissection for papillary
thyroid cancer. Br J Surg.2013 Feb; 100(3): 410-418. DOI: 10.1002/bjs.8985; PMID: 23188784.
25. Giordano D, Valcavi R, Thompson GB, Pedroni C, Renna L, Gradoni P, et al. Complications of
central neck dissection in patients with papillary thyroid carcinoma: Results of a study on
1087 patients and review of literature. Thyroid. 2012 Sep; 22(9): 911 – 917. DOI: 10.1089/
thy.2012.0011; PMID: 22827494.
26. Perrino M, Vannucchi G, Vicentini L, Cantoni G, Dazzi D, Colombo C, et al. Outcome predictors
and impact of central node dissection and radiometabolic treatments in papillary thyroid
cancers < or = 2cm. Endocr Relat Cancer. 2009 Mar; 16(1): 201-210. DOI: 10.1677/ERC-08-0119;
PMID: 19106146.
27. Raffaelli M, De Crea C, Sessa L, Giustacchini P, Revelli L, Bellantone C et al. Prospective evaluation of total thyroidectomy versus ipsilateral versus bilateral central neck dissection in patients
with clinically node-negative papillary thyroid carcinoma. Surgery. 2012 Dec; 152(6): 957 – 964.
DOI: 10.1016/j.surg.2012.08.053; PMID: 23158170.
28. Bozec A, Dassonville O, Chamorey E, Poissonnet G, Sudaka A, Peyrottes I, et al. Clinical impact of
cervical lymph node involvement and central neck dissection in patients with papillary thyroid
carcinoma: A retrospective analysis of 368 cases. Eur Arch Otorhinolaryngol. 2011 Aug; 268(8):
1205-1212. DOI: 10.1007/s00405-011-1639-2; PMID: 21607578.
29. Chan AC, Lang BH, Wong KP. The pros and cons of routine central compartment neck dissection
for clinically nodal negative (cN0) papillary thyroid cancer. Gland Surg. 2013 Nov; 2(4): 186195. DOI: 10.3978/j.issn.2227-684X.2013.10.10; PMID: 25083482 PMCID: PMC4115750.
30. Chang YW, Kim HS, Kim HY, Lee JB, Bae JW, Son GS. Should central lymph node dissection be
considered for all papillary thyroid microcarcinoma? Asian J Surg. 2016 Oct; 39(4): 197-201. DOI:
10.1016/j.asjsur.2015.02.006; PMID: 25913730.
31. Tabangay-Lim IM, Fajardo AT, Matic ME, de Dios AP, Lopez FL, De los Santos NC, et al. Updates on
certain aspects of the evidence-based clinical practice guidelines on thyroid nodules (focused
on the diagnosis and management of well-differentiated thyroid cancer). Philippine Journal of
Surgical Specialties 2013 Jan-Mar; 68(1): 1-20.

13

