
Int J Clin Exp Pathol 2014;7(9):5393-5403
www.ijcep.com /ISSN:1936-2625/IJCEP0001458

low-, moderate-, high-risk group based on these 
clinicopathological factors after diagnosing 
well-differentiated thyroid cancer [6, 7]. Several 
predictive scoring systems have been estab-
lished so far in attempt to evaluate the biologi-
cal characteristics and prognostic factors for 
PTC patients more accurate, of which the UICC/
AJCC TNM classification is the most commonly 
and widely used [8].

With an increasing number of new publications 
on this controversial subject in recent years, we 
conducted a systematic review and meta-analy-
sis to evaluate the related factors influencing 
the papillary thyroid carcinoma by current 
literature.

Methods

Our review protocol has not previously been 
published or registered. We were specifically 
focused on the number of patients with positive 
recurrence at a different stratification of given 
parameters.
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Abstract: Objective: To evaluate the risk factors influencing the recurrence of papillary thyroid carcinoma. Methods: 
This meta-analysis used MEDLINE (PubMed), EMBASE and CNKI including all cohort studies reporting the risk fac-
tors influencing the recurrence after the initial operation on PTC up to February 23, 2014. Software RevMan 5.2 was 
used for meta-analysis. Results: Thirteen studies with a total of 7048 patients were included in our meta-analysis. 
Of all variables, gender, extrathyroid extension, LNM, tumor size, distance metastasis, thyroid surgery types and 
131-I given or not were significantly correlated with recurrence, While overall recurrence was similar between the 
group of ≤ 45 years and > 45 years, multifolicality and solitary. However, when stratified the participants by study 
location (ie, Asian including China, Korea, Japan, Western country including America, France, Italy, Australia), a sta-
tistically significant summary odds ratio for age were found in Western country but none in Asian. Conclusion: The 
risk factors influencing recurrence includes male, extrathyroid extension, LNM, tumor size more than 2 cm, distance 
metastasis and subtotal thyroidectomy. However, selection of operation mode should be based on not only the re-
currence but the comprehensive consideration of the clinical features.
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Introduction

Papillary thyroid carcinoma (PTC) is the most 
common endocrine malignancy and the most 
common type of the thyroid cancer accounting 
for approximately 85% of all thyroid cancer [1, 
2]. It has a usually favorable course, with 
10-year survival exceeding 90% [3]. However, 
there are literatures reporting a recurrence rate 
of 8-23% after the initial operation treatment 
[4, 5]. Although the re-operation to recurrence 
still has a good prognosis, it wil affect the QOF 
(quality of life) of patients undoubtedly, there-
fore reducing the recurrence is necessary.

Various factors such as age, sex, tumor size, 
extrathyroid extension, and distant metastasis 
have been mentioned associated with the 
recurrence of PTC, beside parts of patients can 
develop local recurrence and may die from it, 
which indicating the existence of more aggres-
sive variants of the disease. So, the research-
ers have attempted to classify the disease into 
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Search strategy

Studies evaluating the factors influencing the 
recurrence of patients with PTC were retrieved 
from the Medline (PubMed), EMBASE and CNKI 
on February 23, 2014. We used the following 
free-text search terms in “All fields”: “papillary 
thyroid carcinoma” and “recurrence”. There 
was no language restriction and no method-
ological filters.

Study inclusion/exclusion criteria

All titles identified by the search strategy were 
independently screened by two authors (Guo 
Kai, Wang Zhuoying). Search results were com-
pared, and disagreements were resolved by 
consensus. Abstracts of potentially relevant 
titles were then reviewed for eligibility, and full-
length articles were selected for closer exami-
nation if there was a specific description on 
patients with PTC. The criteria for eligibility 
were as follows. First, any prospective or retro-
spective studies on patients with PTC only were 
included. Studies that analyzed differentiated 
thyroid carcinoma were considered if results of 
PTC were separately reported. Second, studies 
with evaluating the prognostic factors on the 
recurrence of postoperative PTC patients were 
included. Third, odds ratios (ORs) in case-con-
trol studies or relative risks in cohort studies 
were reported with the 95% confidence inter-

reached a consensus about any discrepancies 
in the collection process. Authors were contact-
ed when there were any questions about their 
methodology or results.

All data were extracted onto a standardized 
form. The primary data extracted from each 
article included first authorship, country of ori-
gin, year of publication, follow-up duration, 
mean recurrence time, patient demographics, 
tumor characteristics, number of patients who 
undergoing recurrence and non-recurrence, 
surgery method, 131-I therapy, disease-free 
survival (DFS), and disease-specific survival 
(DSS).

Assessment of risk of bias in included studies

Risk of bias across studies may be present, 
particularly with regard to publication bias. As 
the topic involves surgical procedures and out-
comes, it is very likely that smaller studies or 
those with unfavorable outcomes may not be 
published in the literature. A funnel plot was 
created to assess publication bias.

Statistical analysis

The effect measures of interest were odds 
ratios for case-control studies and the corre-
sponding 95% confidence intervals which were 
examined for the outcomes including patient 

vals (CIs) (or, if 95% 
CIs were not report-
ed, the reported 
data were sufficient 
to calculate them). 
Fourth, articles spe-
cifically on micro-
carcinoma and fam-
ily history thyroid 
carcinoma were ex-
cluded; study which 
focus on the recur-
rence of adolescent 
PTC were not in- 
cluded. 

Data extraction and 
management

Each study was 
abstracted by the 
same two indepen-
dent reviewers who 

Figure 1. Flow chart for articles identified and included in the meta-analysis.
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review, which resulted in a reduction from 107 
to 57 articles. The final stage included an 
assessment of the full article for preselected 
inclusion/exclusion criteria that yielded 13 full-
text articles for which we could extract our 
metameters (14-31). Any disagreements at this 
stage were resolved by consensus. Figure 1 
shows the flowchart of studies retrieved and 
excluded.

Study characteristics

Table 1 shows a comparison of the baseline 
characteristics between the 13 eligible studies. 
The 13 studies in the meta-analysis were pub-
lished between 2004 and 2014. Three of these 
studies were from America, two from Europe, 
one from Australia, and seven from Asia (four 
from Korea, two from China, one from Japan). 
Each study had between 117 and 2095 
patients.

Study heterogeneity

The studies ranged in heterogeneity with I2 sta-
tistics of 80, 53, 57, 54, 65, 74, 86, 86, 84 and 

demographic and tumor characteristic. All the 
individual outcomes were integrated with the 
meta-analysis software Review Manager 
Software 5.2 (Cochrane Collaborative, Oxford, 
United Kingdom). Publication bias was estimat-
ed by using funnel plots and Begg’s rank regres-
sion test through the software STATA 12.0 
(Stata Corporation, College Station, TX, USA) 
[9]. P value less than 0.1 was considered to 
indicate statistically significant publication 
bias. Statistical heterogeneity among studies 
was evaluated by random-effects model using 
the χ2 test, P values, and I2 statistics [10]. A P 
value less than 0.05 was considered statisti-
cally significant.

Main results

Study selection

Search results were reviewed in four stages. 
The first stage included a duplicate review, 
which result in a reduction from 1171 to 1036. 
The second stage included a title review, which 
resulted in a reduction from 1036 to 107 arti-
cles. The third stage included an abstract 

Table 1. Characteristics of studies included in the meta-analysis

Reference Country Study of year Rec/Total 
patients (%)

Follow-up 
durations Mean Rec time DFS DSS

Albuja-Cruz [11] America 2012 9/117 (8%) 25 (1-256) M 35 m ---- ----

Baek [12] Korea 2010 33/189 (17.5%) 81 (48-386) M — LNM (+) 77.8%
LNM (-) 57.9%
(P < 0.05)

----

Grogan [13] America 2013 75/269 (28%) 11-27 y 8.1 y 10-year 81.0%
20-year 75.1%
30-year 73.2%
40-year 72.1%

10-year 94.8%
20-year 92.6%
30-year 92.2%
40-year 91.1%

Kim 2012 [14] Korea 2012 36/416 (8.7%) 120.79 M 87 m 10-year 90.4% 10-year 91.6%
100% (one) 
83.1% (multiple)

Kim 2013 [15] Korea 2013 138/2095 (6.6%) 84 (1-188) M 43 (11-130) m ---- ----

Kruijiff [16] Australia 2014 94/1183 (7.9%) — 31 (6-407) m 5-year 95%
10-year 92%

10-year 98.9%

Leboulleux [17] France 2005 8/148 (7%) 8 (0.1-6 y) 4.7 (1-7) y 5-year 96%
10-year 91%

10-year 99%

Ma [18] China 2013 18/206 (8.7%) 4.1 (3-5) y 30.4 (3-42) m ---- ----

Ryu [19] Korea 2014 17/295 (5.8%) 78 (63-137) M — 5-year 94.6%
10-year 92.8%
LNR ≤ 0.65 98.6%
LNR > 0.65
75.4%
(P < 0.001)

10-year 100%

Shah [20] America 2012 27/444 (6.1%) 27.5 M 21 m 10-year 93.9% 10-year 100%

Tanaka [21] Japan 2004 39/386 (10.1%) 125 m — 20-year 87% 10-year 97.8%
20-year 96%

Toniato [22] Italy 2008 79/950 (7.8%) 7.8 (2-17) y — ---- 10-year 91.38%
15-year 88.69%

Zhao [23] China 2013 109/459 (23.7%) > 5 y 40 (1.5-108) m ---- ----
Rec, Recurrence; DFS, Disease-Free Survival; DSS, Disease-Specific Survival; LNM, Lymph Node Metastasis; LNR, Lymph Node Ratio.
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Figure 2. Forest plot for recurrence according to age.

Figure 3. Forest plot for recurrence according to gender.

Figure 4. Forest plot for recurrence according to multifocality.
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Figure 5. Forest plot for recurrence according to extrathyroid extension.

Figure 6. Forest plot for recurrence according to LNM.

Figure 7. Forest plot for recurrence according to tumor size.

56 for age, gender, multifocality, extrathyroid 
extension, LNM, tumor size, thyroid surgery, 
distance metastasis and 131-I therapy, respec-
tively. This ranges from moderate to high range 
of heterogeneity between studies.

Results of the search

The risk estimates of PTC for recurrence includ-
ing age, gender, multifocality, extrathyroid 
extension, LNM, tumor size, distance metasta-
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Figure 8. Forest plot for recurrence according to thyroid surgery method.

Figure 9. Forest plot for recurrence according to distance metastasis.

Figure 10. Forest plot for recurrence according to 131-I therapy.

sis and 131-I therapy in cohort studies and 
summary estimates are shown in Figures 2-10. 
Overall, we observed statistically significant 
associations between gender (OR 1.53, CI 
[1.28, 1.84]), extrathyroid extension (OR 2.83, 
CI [2.32, 3.44]), LNM (OR 3.24, CI [2.61, 4.02]), 
tumor size (OR 2.69, CI [2.06, 3.50]), thyroid 
surgery types (OR 2.38, CI [1.81, 3.12]), dis-
tance metastasis (OR 11.96 [8.43, 16.97]) and 

131-I therapy (OR 1.34, CI [1.01, 1.78]) and the 
risk of recurrence respectively. However, age of 
patients (OR 0.83, CI [0.69, 1.01]) and multifo-
cality lesions (OR 1.15, CI [0.96, 1.39]) were 
not statistically significantly associated with 
recurrence.

The statistically significant summary odds ratio 
for gender, multifocality, extrathyroid exten-
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Figure 11. Forest plot for recurrence according to age in Western countries.

Figure 12. Forest plot for recurrence according to age in Asian.

sion, LNM, tumor size, thyroid surgery, distance 
metastasis and 131-I therapy were essentially 
unchanged when we stratified the participants 
by study location (i.e., Asian including China, 
Korea, Japan, Western country including 
America, France, Italy, Australia). However, a 
statistically significant summary odds ratio for 
age was found in group B (OR 0.37, CI [0.26, 
0.51] I2 = 27%) but none of that in group A (OR 
1.25, CI [0.98, 1.58] I2 = 0%) (Figures 11, 12).

We also collected the 5-, 10-, 15-, 20-year DFS 
and DSS. The data show, no matter how DFS 
changed, 10-year DSS were more than 90% in 
all cohort studies. Furthermore, we knew exact-
ly that LNM will affect recurrence but not 
reduce the survival rate (Table 1).

Publication bias

Begg’s funnel plot and Egger’s test were per-
formed to access the publication bias of litera-
tures. The sharps of the funel plots did not 
reveal any evidence of obvious asymmetry 
(Figure 13). Then, the Egger’s test was used to 
provide statistical evidence of funnel plot sym-
metry. The results still did not suggest any evi-
dence of publication bias (P = 0.903).

Discussion 

Many factors may affect the thyroid cancer 
recurrence, yet there still existed some contro-
versy so far. Although some authors believed 
patients with postoperative recurrence rate 
may not affect the overall survival, but the com-
bat bring by the reoperation to the patient was 
certainly and they undoubtable consume con-
siderable medical resources in the follow-up 
period. So the prevalence of recurrence dis-
ease in PTC patients should not be negligible, 
to this purpose, recurrence-related variables 
involved in PTC patients’ outcome assumes a 
great importance.

This study was the first systematic review and 
meta-analysis of the literature on exploring the 
factors for patients with recurrence after initial 
operation treatment. Included in our analysis 
were 13 unique studies from 2005 to 2014 
with 7048 patients. Data shows that gender, 
extrathyroid extension, LNM, size, and distance 
metastasis were each associated with a statis-
tically significantly increased risk of 
recurrence. 

UICC/AJCC TNM classification is the most com-
monly and widely accepted scoring system for 
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thyroid cancer [7, 24]. The system included in 
the risk stratification of age, tumor size, LNM, 
extra-thyroid extension, distance metastasis 
and pathological subset of PTC. Our results 
were much similar to that except age (0.83 
[0.69, 1.01]). Interestingly, in our meta-analy-
sis, we found that the OR for age in Western 
country (OR 0.37, CI [0.26, 0.51]) was statisti-
cally significance, but not in the Asian patients 
(OR 1.25, CI [0.98, 1.58]). This result showed 
that the treatment stratification for patients ≥ 
45 years may be not suitable for Asians. 
It’s not exactly clear what has caused this eth-
nic difference. Of course, although we got the 
significant difference, only 5 and 4 articles 
were included in each group. We look forward 
to the future large sample statistical studies to 
confirm this finding.

There existed significant relationship between 
LNM and postoperative recurrence in PTC 
patients. Cases with preoperative LNM, no 
matter proven by clinical radiological evidence 
or occult LNM, were attended to be recurrence 
and relapse [25]. The sensitivity to detect these 
positive lymph nodes in the central compart-
ment by means of ultrasound was low [26, 27]. 
So performing a prophylactic CLND at the first 

operation may harvest advantages including 
the opportunity for better staging and avoiding 
the higher risk of permanent hypoparathyroid-
ism and RLN injury caused by reoperation in 
the central compartment. Our data show signifi-
cant reduced DFS in patients with LNM at initial 
presentation. However, the node dissection 
and the node metastases were correlated with 
disease recurrence but not with survival rate 
(DSS) (Table 1).

For surgery types, Mazzaferri et al. found recur-
rence rate of partial thyroidectomy was almost 
2 times higher than the total/subtotal thyroid-
ectomy [28]. In 2007, Bilimoria et al. examined 
52173 adults, of which 43227 (82.9%) under-
went total thyroidectomy, and 8,946 (17.1%) 
underwent lobectomy. For tumors that were 1 
cm or larger, lobectomy resulted in higher risk 
of recurrence and death. But they did not 
observe the same results in the patients with 
tumors smaller than 1 cm [29]. This was consis-
tent with our result (OR 2.38, CI [1.81, 3.12]). 
Our result showed the 131-I therapy can signifi-
cantly decreased the recurrence (OR 1.34, CI 
[1.01, 1.78]). While other articles think RAI 
given to those with cervical metastases should 
be consider all risk factors such as older age, 

Figure 13. Begg’s funnel plot for publication bias test. P > |z| = 0.903. We didn’t detect publication bias of the 
included articles.
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ectomy and without postoperative 131-I treat-
ment are the PTC recurrence risk factors. For 
the treatment strategy in these patients, we 
believe that proper alternative of operation 
method is necessary, taking corresponding 
measures with close follow-up should be sug-
gested and popularized because early detec-
tion lead to effective surgery salvage. Although 
the patients with risk factors may develop 
recurrence someday, they can be surgical 
remission and not appear to reduce DSS 
(Disease-specific Survival).
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