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Figure 2. Forest plot of comparison between surgical extent (Total thyroidectomy VS lobectomy) and recurrence rate 
for PTMC patients.

Figure 3. Subgroup analysis to compare recurrence rate according to area. 3.1, Recurrence rate for PTMC patients 
from Asian cases source; 3.2, Recurrence rate for PTMC patients from non-Asian cases source. 

ies published three years ago (OR, 1.15; 95% 
CI, 0.81-1.64; P=0.43) (Figure 4). But heteroge-
neity in studies publication before 2014 was 
reduced. Subgroup difference: P=0.47 (Table 
2).

Meta-analysis for complications

For complications, 8229 patients were includ-
ed from 4 studies, of whom 6578 under went 

total thyroidectomy and 1651 with lobectomy. 
Compared to lobectomy patients, TT patients 
had a higher risk of complications (Figure 5) 
and mainly attributed to transient hypopara- 
thyroidism. No significant differences were ob- 
served between the two operative methods in 
terms of permanent hypoparathyroidism and 
recurrent laryngeal nerve injury (Figure 6). 
Random-effect model were used with signifi-
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Table 2. Outcomes of Meta-analysis Comparing total thyroidectomy Versus lobectomy

Outcomes Studies (n) Patients (n) OR 95% CI P value
Heterogeneity

I2 (%) P value
Recurrence 13 15336 0.87 0.60-1.27 0.47 48 0.03
Studies from Asian 7 13607 0.88 0.58-1.33 0.54 59 0.02
Studies from non-Asian 6 1729 0.82 0.29-2.38 0.72 42 0.13
Studies in 2014-2017 5 12130 0.52 0.23-1.20 0.13 78 0.0010
Studies before 2014 8 3206 1.15 0.81-1.64 0.43 0 0.85
Complications 4 8229 7.96 1.06-59.4 0.04 96 < 0.00001
Transient hypoparathyroidism 4 8229 13.16 1.68-103.38 0.01 91 < 0.00001
Permanent hypoparathyroidism 4 8229 5.26 0.59-46.67 0.14 55 0.08
Recurrent laryngeal nerve injury 4 8229 1.59 0.41-6.20 0.50 79 0.003
Abbreviations: 0R, odds ratios; CI, confidence interval.

Figure 4. Subgroup analysis to compare recurrence rate according to publication year. 4.1, Recurrence rate for 
PTMC patients in studies published in recent three years. 4.2, Recurrence rate for PTMC patients in studies pub-
lished before 2014.

cant heterogeneity, Results of the analyses are 
summarized in Table 2. 

Publication bias

Begg’s funnel plot and Peter’s test were used  
to assess publication bias in the literatures,  
no obvious asymmetry was revealed accord- 
ing to the funnel plots (Figure 7), Moreover,  
the Peter’s test score of P=0.9355, reflecting 
no significant publication bias in the analysis.

Discussion

A worldwide thyroid-cancer epidemiological re- 
search [29] described dramatic increase in in- 
cidence of thyroid cancer, but mortality rates 
have not changed substantially [30, 31]. The 
massive increase mainly caused by increased 
new diagnostic techniques and medical surveil-
lance. A large number of asymptomatic, nonle-
thal microcarcinoma be detected [32]. For 
PTMC, disease-specific mortality rates have 
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Figure 5. Forest plot for the relation between surgical extent (Total thyroidectomy VS lobectomy) and complications 
for PTMC patients.

Figure 6. Subgroup analysis on comparison between surgical extent and transient hypoparathyroidism 6.1, perma-
nent hypoparathyroidism 6.2, and recurrent laryngeal nerve injury 6.3.

been reported to be < 1%, [7, 33]. The biolo- 
gical behavior of PTMC is not consistent, Some 
tumor onset occult, growth slow related to the 
indolent nature, patients can be long-term sur-
vival with tumors even asymptomatic lifetime. 
but no clinical features can reliably conclude 
that will not cause significant disease. There 
are some controversies about the treatment 
strategy and surgical extent of thyroid papillary 
carcinoma. 

In this meta-analysis, 3 included studies [16, 
19, 25] advocated total thyroidectomy as the 

better approach to minimize recurrence rate. 
ATA and NCCN guidelines [4, 34] favored total 
or near total thyroidectomy for patients with 
tumors greater than 1 cm. But surgical extent  
is controversial for tumors smaller than 1 cm. 
Several researches support this approach. Ro- 
ss [23] reported data analysis of 698 PTMC 
cases, The recurrence rate of patients under- 
going total or near total thyroidectomy was sig-
nificantly lower than that of patients undergo-
ing lobectomy. Total thyroidectomy is often 
advocated because it may remove all the le- 
sions as much as possible and provide condi-
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tions for postoperative radioactive iodine (RAI) 
therapy [19]. In addition, the serum Tg levels 
can be used as a sensitive marker of recur-
rence after total thyroidectomy only [16]. 

Results from our meta-analysis indicate, for 
disease recurrence, there is no difference in 
extent of surgery, Lobectomy can also achieve 
comparable therapeutic effect and with low 
complications. There is no randomized con-
trolled trials which demonstrates the benefit  
of surgical extent in prognosis of PTM. TS Wang 
et al. [16] included 29,512 patients with PTMC 
undergoing thyroid surgery from SEER data-
base, this cohort study indicated many patients 
with PTMC may be over-treated, There were  
no significant differences in 5 and 10-year dis-
ease-specific survival (DSS) between partial 
and total thyroidectomy groups. Bilimoria KY  
et al. [35] identified 52,173 patients with PTC 
using the National Cancer Data Base (NCDB), 
43,227 underwent total thyroidectomy and 
8946 underwent lobectomy, this study dem- 
onstrate a survival benefit (HR 1.31, p=0.009) 
and lower recurrence rate (HR 1.15, p=0.04) 
for total thyroidectomy in tumors ≥ 1.0 cm  
compared with lobectomy. For tumors < 1 cm, 
there is no difference in recurrence and surviv-
al no matter extent of surgery. Another large 
observational study analyzed 22,724 patients 
who had undergone PTC surgery, for tumors 
smaller than 1 cm, multivariate analysis dem-
onstrated no significant survival improvement 
based on surgical extent [36].

The limitation of this meta-analysis is that non-
randomized surgical studies can not provide 
integrated individual characteristics (age, gen-
der, tumor diameter, extrathyroid invasion, le- 
sion pattern, multifocality, lymph node metas-
tasis, distant metastasis, risk categories and 
etc.) according to surgical extent grouping,  
the use of which would have provided detailed 
data to perform subgroup analysis according  
to different baseline levels. We expect multi- 
ple-center, large-sample randomized controlled  
trials and long-term follow-up to improve the 
evidence-related evidence.

In conclusion, more aggressive surgical strate-
gy can not bring prognosis benefit, In terms of 
recurrence rate, there was no significant dif- 
ference in effect of two interventions (total thy-
roidectomy VS lobectomy). For low risk papil- 
lary microcarcinoma of thyroid, lobectomy and 
active surveillance could be a considerable  
primary surgical management, which achieve 
comparable therapeutic effect and reduce the 
complication (mainly transient complication). 
To achieve excellent prognosis with minimally 
injury, efficacy and potential harm of each th- 
erapies should be compared. According to ea- 
ch patient’s specific circumstances to develop 
more individualzed treatment approach. 
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