
UCSF
UC San Francisco Previously Published Works

Title
Predicting recurrence of papillary thyroid cancer using the eighth edition of the AJCC/UICC 
staging system.

Permalink
https://escholarship.org/uc/item/9gr040gg

Journal
The British journal of surgery, 106(7)

ISSN
0007-1323

Authors
Chereau, N
Oyekunle, TO
Zambeli-Ljepović, A
et al.

Publication Date
2019-06-01

DOI
10.1002/bjs.11145
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/9gr040gg
https://escholarship.org/uc/item/9gr040gg#author
https://escholarship.org
http://www.cdlib.org/


Predicting recurrence of papillary thyroid cancer using the 
eighth edition of the AJCC/UICC staging system

N. Chereau1, T. O. Oyekunle2, A. Zambeli-Ljepović2, H. S. Kazaure3, S. A. Roman4, F. 
Menegaux1, J. A. Sosa4

1Department of Endocrine and Digestive Surgery, Sorbonne Université, Hospital Pitié Salpêtrière, 
Assistance Publique – Hôpitaux de Paris, Paris, France

2Duke University School of Medicine

3Department of Surgery, Duke University Medical Center, Durham, North Carolina
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Abstract

Background: The AJCC/UICC classification is widely used for predicting survival in papillary 

thyroid cancer (PTC), but has not been evaluated as a predictor of recurrence. The hypothesis of 

this study was that the eighth edition of the AJCC system can be used in this novel way.

Methods: All patients in the study underwent surgery for PTC at a high-volume endocrine 

surgery centre in France between 1985 and 2015. The seventh and eighth editions of the AJCC/

UICC staging system for PTC were employed to predict recurrence and disease-specific survival 

using the Kaplan–Meier and log rank tests.

Results: Among 4124 patients (79.7 per cent female), median age was 50 (i.q.r. 38–60) years; 

3906 patients (94.7 per cent) underwent total thyroidectomy, with lymph node dissection in 2495 

(60.5 per cent). The eighth edition placed 91.8, 7.1, 0.4 and 0.7 per cent of patients in stages I–IV 

respectively. After reclassifying patients from the seventh to the eighth AJCC/UICC edition, the 

disease was downstaged in 23.8 per cent. Over a median follow-up of 7 years, 260 patients (6.4 

per cent) developed recurrent disease, including 5.2 per cent of patients with stage I, 19.6 per cent 

with stage II, 59 per cent with stage III and 50 per cent with stage IV disease, according to the 

eighth edition. The eighth edition was a better predictor of recurrence than the seventh edition.

Conclusion: The eighth edition of the AJCC/UICC staging system appears to be a novel tool for 

predicting PTC recurrence, which is a meaningful outcome for this indolent disease. The eighth 

edition can be used to risk-stratify patients, keeping in mind that other molecular and pathological 

predictive factors must be integrated into the assessment of recurrence risk.

BLURB:

This study evaluated the new AJCC staging system, 8th edition, which was implemented on 1 

January 2018, for its ability to predict recurrence of WD thyroid cancer. This is a new application, 
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as AJCC was originally designed for predicting survival. The authors used a single-centre 

prospective cohort from France, and applied staging to patients who underwent surgery for 

papillary thyroid cancer from 1985 to 2015.

+A: Introduction

Papillary thyroid cancer (PTC) generally has a favourable course, with a 5-year survival rate 

exceeding 98 per cent. Growing evidence, however, supports an annual increase in mortality 

rates overall1, including patients with advanced-stage PTC who develop locally persistent/

recurrent disease and/or distant metastases2.

The AJCC/UICC staging system is the most frequently used and a globally recognized 

system for predicting risk of death. The recently published eighth edition3 was introduced 

into practice on 1 January 2018. The main changes are an increase in the cut-off point for 

age at diagnosis (45 years increased to 55 years in the 8th edition), and removal of minor 

extrathyroidal extension from staging. The eighth edition re-emphasizes gross extrathyroidal 

extension as an unfavourable prognostic factor and minimizes the significance of minor 

extension through the thyroid capsule3. Regional lymph node (LN) staging was also 

amended, such that N1a now includes level VII (upper mediastinal) LN compartments, and 

pNx and pN0 are used interchangeably. Pontius and colleagues4 recently compared the 

seventh and eighth editions, and showed that the latter provides a better fit for predicting 

survival of patients with PTC.

Given that PTC is an indolent disease associated with excellent survival overall, ability to 

determine the risk of disease recurrence may be a more meaningful outcome for patients and 

clinicians. Recurrent disease often necessitates remedial surgery, additional administration 

of radioactive iodine (RAI) and more intensive long-term surveillance. A retrospective 

review5 of 588 adult patients with thyroid cancer showed that recurrence of PTC could occur 

over a wide time period, with the majority of recurrences developing within the first 8 years 

after initial treatment. The development of recurrence prediction tools has been challenging 

owing to a dearth of adequate recurrent disease data maintained in large national databases. 

The current reference standard, the American Thyroid Association (ATA) risk stratification 

system, last updated in 20156, is used widely, and intended to predict recurrence.

The aim of this study was to assess the effectiveness of the eighth edition of the AJCC/UICC 

staging system in predicting recurrence of disease as well as disease-specific survival (DSS) 

using a large prospective patient registry.

+A: Methods

The study was based on data collected at Pitié Salpêtrière Hospital in Paris, France. Eight 

endocrine surgeons currently perform approximately 1500 thyroidectomies per year at the 

centre. All patients who provided informed consent before surgery were included in the 

institutional database, whose creation was approved by the Comité de Protection des 

Personnes (institutional review board). Data were collected prospectively. Demographic 

characteristics included: patient age, sex, BMI, history of other (non-thyroid) cancer 

Chereau et al. Page 2

Br J Surg. Author manuscript; available in PMC 2019 November 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



diagnosis, and family history of PTC. Operative details included extent of thyroid surgery 

(lobectomy or total thyroidectomy) and performance of LN dissection. Tumour 

characteristics, including size, bilaterality, multifocality, extrathyroidal extension, vascular 

invasion, and pathological tumour staging in accordance with the seventh7 and eighth3 

editions of the AJCC/UICC pathological staging system were collected (Table S1, 

supporting information). For patients who underwent LND, the number of resected LNs was 

recorded, the number, location (central and lateral) and laterality (ipsilateral, contralateral, 

bilateral) of LN metastases, and presence of extranodal extension. Use of postoperative RAI 

was also recorded in the database, along with recurrence of disease and its timing after the 

index thyroid operation.

+B: Patients

Patients aged at least 15 years who underwent thyroid surgery between 1985 and 2015 for 

whom final surgical pathology revealed PTC were included in this study. The study was 

approved by Duke University Hospital, (Durham, North Carolina, USA), with institutional 

review board exemption.

+B: Operative approach

Patients diagnosed with PTC by preoperative ultrasound-guided fine-needle aspiration 

cytology or by intraoperative frozen-section analysis underwent total thyroidectomy 

regardless of tumour size. Therapeutic LND was performed in patients with LN metastases 

that were confirmed cytologically before or during surgery using frozen-section analysis 

(N1). Prophylactic LND was done in all patients whose disease was classified as clinically 

node-negative (N0) before and/or during operation. Prophylactic LND, including central 

(level VI) and ipsilateral (levels III and IV) lateral LNs is performed routinely at Pitié 

Salpêtrière Hospital. This is based on studies8–10 demonstrating a lower risk of developing 

persistent or recurrent disease and facilitates accurate staging of disease, which subsequently 

informs treatment and follow-up. The authors recognize that prophylactic ipsilateral lateral 

LN dissection is not a widely accepted procedure, nor is it recommended by the ATA 

guidelines6. However, this particular cohort lends itself to the present study because it 

represents a homogeneous group of patients who underwent a standardized surgical 

procedure from 1985 to 2015, thus eliminating variability in surgical technique and 

approach. Patients who underwent total thyroidectomy for non-malignant disease, but were 

then diagnosed with PTC on final pathology, did not undergo LND (Nx). If PTC stage T1b 

or higher was identified on final pathology after lobectomy, completion thyroidectomy was 

undertaken in conjunction with either a prophylactic or therapeutic ipsilateral neck 

dissection, depending on the results of cervical ultrasonography. Patients with incidental T1a 

tumours (PTC 10 mm or smaller limited to the thyroid) did not undergo completion 

thyroidectomy.

+B: Radioactive iodine therapy

The RAI dose was determined according to the ATA6 and the French Societies of Nuclear 

Medicine and Endocrinology11 guidelines. Patients at high risk of recurrence based on ATA 

guidelines received 100 mCi RAI after thyroid hormone withdrawal for 4 weeks. Patients 

with intermediate-risk PTC received 30 or 100 mCi RAI, with recombinant human thyroid-
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stimulating hormone (TSH) before RAI administration. Low-risk PTCs were managed 

without RAI.

+B: Follow-up and recurrence

All patients followed a standard surveillance schedule, which included physical 

examination, neck ultrasound imaging, and measurement of serum thyroglobulin (Tg) and 

Tg autoantibody after stimulation or under suppressive treatment at 6 and 12 months, and 

then annually thereafter. After 6 years of follow-up, for those who appeared to be disease-

free, periodic correspondence with patients or their referring physicians was set to occur 

every 3 years. No patients were lost to follow-up.

Recurrent disease was determined according to the French Societies of Nuclear Medicine 

and Endocrinology guidelines11. It was defined by the presence of suspicious LNs in the 

central or lateral neck, or abnormal tissue in the thyroid bed with positive fine-needle 

aspiration biopsy (locoregional recurrence). Recurrence was also indicated by the following 

biochemical evidence of disease: if the stimulated Tg level exceeded 10 ng/ml after thyroid 

hormone withdrawal or 5 ng/ml after recombinant human TSH administration; progression 

of basal (unsuppressed) level of Tg and/or basal Tg concentration over 1 ng/ml using the 

same assay technique; appearance or progressive increase (over 50 per cent) of Tg 

autoantibodies using the same assay technique; and/or isolated and repeatedly raised serum 

Tg levels.

+B: Statistical analysis

The probability of recurrence and DSS was estimated using the Kaplan–Meier method, with 

the log rank test applied to test for differences in survival among the four staging groups. 

Time to recurrence was computed from the date of initial surgery. Patients with M1 disease 

at the time of initial treatment were excluded from all analysis of disease recurrence. 

Multivariable Cox proportional hazard modelling was used to estimate the effect of stage on 

thyroid cancer recurrence after adjustment for known co-variables. A two-sided significance 

level of 0.05 was used for all statistical tests. No adjustments were made for multiple 

comparisons. Analyses were performed using SAS® version 9.4 (SAS Institute, Cary, North 

Carolina, USA) and Stata® version 14.2 (StataCorp, College Station, Texas, USA).

+A: Results

A total of 4124 patients met inclusion criteria for the study. The PTC diagnosis was made 

before (cytology) or during (frozen section) surgery in 2495 patients (60.5 per cent), and on 

final pathology in 1629 (39.5 per cent). Overall, 79.7 per cent of patients in the cohort were 

female, and the median age was 50 (i.q.r. 38–60 years); 3.2 per cent had a family history of 

PTC (Table 1).

A total of 3906 patients (94.7 per cent) underwent total thyroidectomy or lobectomy 

followed by completion thyroidectomy, with prophylactic LND also performed in 2037 

patients (49.4 per cent) and therapeutic LND in 458 (11.1 per cent). Among the group of 

patients who underwent any type of LND, 928 (37.2 per cent) had metastatic LNs (Table 1). 

In the prophylactic LND group, 470 (23.1 per cent) had metastatic LNs on final pathology, 
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including 222 (10.9 per cent) with metastatic LNs in the lateral compartment. A total of 

2580 patients in the study (62.6 per cent) received RAI.

+B: Staging in the seventh and eighth editions of the AJCC/UICC classifications

Some 38.4 per cent of the patients were considered younger (aged less than 45 years) 

according to the AJCC seventh edition, compared with 61.6 per cent who were deemed to be 

younger (aged less than 55 years) according to the eighth edition (Table S2, supporting 

information). After reclassifying patients from the seventh to the eighth edition, tumours 

were downstaged in 23.8 per cent, whereas 76.2 per cent had the same stage in both the 

seventh and eighth editions (Table S3, supporting information). When minimal 

extrathyroidal extension was removed from staging, pT3 category included intrathyroidal 

tumours larger than 4 cm and tumour of any size with gross extrathyroidal extension; 779 

(67.7 per cent) of pT3 tumours in the seventh edition were reclassified as pT1 and 196 (17.0 

per cent) as pT2 in the eighth edition. All patients classified as having stage 1 disease in the 

seventh edition retained this classification in the eighth edition. In 144 patients in stage II 

(91.7 per cent), 450 in stage III (76.8 per cent) and 94 in stage IV (33.3 per cent) in the 

seventh edition, the disease was downstaged to stage I according to the eighth edition (Fig. 

1).

+B: Disease recurrence

Median follow-up was 84 (i.q.r. 12–360) months. Some 260 of 4079 patients (6.4 per cent) 

without M1 disease at the time of initial treatment experienced recurrence, with a median 

time to recurrence of 16 (range 3–324) months; 168 patients (64.6 per cent) developed 

recurrent disease in the first 2 years after surgery. Analysis according to LND showed that 

113 of 2009 patients (5.6 per cent) experienced a recurrence after prophylactic LND and 116 

of 441 (26.3 per cent) after therapeutic LND; 31 of 1629 who did not undergo LND (Nx) 

developed recurrence (1.9 per cent). These included 4.6 per cent in stage I, 6.3 per cent in 

stage II, 6.6 per cent in stage III and 27.9 per cent in stage IV, according to the seventh 

edition of the AJCC/UICC staging system. According to the eighth edition, 5.2 per cent 

experienced recurrence in stage I, 19.6 per cent in stage II, 59 per cent in stage III and 50 per 

cent in stage IV. Of 70 patients with recurrent disease who were classified in stage IV 

according to the seventh edition, only two retained this classification in the eighth edition; 

13 per cent were downstaged to stage III, 54 per cent to stage II and 30 per cent to stage I.

Given the long study period and potential for changing practice in RAI administration, the 

analysis was divided into two time intervals (1985–2000 and 2001–2015) to examine the 

effect of this potential bias. The mean rate of RAI use decreased from 86.9 to 59.2 per cent 

between these periods (Table S4, supporting information), and probability of disease 

recurrence decreased for all stages (Table S5, supporting information).

+B: Unadjusted and adjusted recurrence analyses

The seventh and eighth editions of the AJCC/UICC classification were both significantly 

associated with PTC recurrence (P < 0.001) (Fig. 2). Application of the eighth edition 

achieved a greater separation of recurrence curves based on disease stage than use of the 

seventh edition; this was especially true for stages I–III. The predicted probabilities of 
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recurrence were higher in the eighth versus the seventh edition across all stages (Table S6, 

supporting information).

After adjustment for patient sex, tumour multifocality, extrathyroidal extension, vascular 

invasion and year of surgery, the seventh and eighth editions of the AJCC/UICC were both 

found to be associated with the risk of recurrence (P < 0.001) (Table 2). The eighth edition 

appeared to provide a better fit to the data than the seventh edition in predicting a patient’s 

probability of recurrence (P < 0.001).

+B: Disease-specific survival

The seventh and eighth AJCC/UICC editions were also associated with the probability of 

DSS (P < 0.001), but the eighth edition discriminated better between stages (Fig. 3). 

According to the eighth edition, the DSS rate at 15 years was 100 per cent for stage I, 97.9 

per cent for stage II, 82 per cent for stage III and 81 per cent for stage IV (Table S7, 

supporting information). The impact of recurrence on DSS was assessed in two separate 

models by adjusting for stage at diagnosis only, using the seventh and eighth editions. The 

hazard ratio was 18.83 (95 per cent c.i. 3.76 to 94.38) when adjusting for stage according to 

the seventh edition (P = 0.004), compared with 26.80 (5.37 to 133.81) for the eighth edition 

(P < 0.001) (Table 3).

+A: Discussion

A reliable and easily available prognostic classification system is needed for PTC recurrence 

to provide clinicians with the information they need to tailor initial therapy and surveillance 

schedules to the individual patient’s risk of developing recurrent disease. Large registries 

with adequate recurrence data are lacking and, as a result, it is largely single-centre 

studies5,12 that have investigated the risk of recurrence of PTC. This present longitudinal 

study evaluated the effectiveness of the seventh and eighth editions of the AJCC/UICC 

staging system in predicting recurrence of PTC.

The AJCC/UICC staging system was designed to predict death, not recurrence. To assess the 

risk of recurrent disease in patients with PTC, the ATA6 created a risk classification system 

based on selected clinicopathological tumour characteristics (BRAF mutation, vascular 

invasion, number and size of involved LNs) and the effectiveness of initial therapy, including 

RAI8–13. Given the level of diagnostic evaluation required, the ATA risk classification 

system may be less accessible to many clinicians than the AJCC/UICC staging system; the 

latter system is widely known and used worldwide, and therefore its potential use in 

predicting recurrence as well as survival is appealing.

The present study highlights that the risk of recurrent disease (6.4 per cent here) is not only a 

meaningful outcome on its own, but also a factor that influences the survival of patients with 

PTC. It has demonstrated that stage-adjusted disease recurrence is highly associated with 

DSS, especially when the eighth edition of the AJCC/UICC system is used. Leboulleux and 

colleagues13 first emphasized the risk of persistent disease (7 per cent) in a French cohort 

based on 148 patients with PTC who had LN metastases and/or extrathyroidal tumour 

extension. The international literature has reported diverse results over time. A locoregional 
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recurrence rate of 24 per cent was reported by Mazzaferri and colleagues15 with 40 years of 

follow-up. Recent literature15–17 suggests better outcomes, with recurrence rates ranging 

between 3 and 10 per cent, consistent with that in the present study. However, these studies 

shared a significant common limitation as they did not describe and underline the 

importance of the initial surgical management strategy. The present study has the advantage 

of having data from systematic prophylactic LNDs, allowing better consideration of the role 

of locoregional metastatic disease as a factor in the estimation of recurrence. It has been 

reported that the risk of recurrence is related to the number of LNs removed and the LN ratio 

(number of positive LNs/number of LNs removed)18–20. The impact of this factor is likely to 

be small in the authors’ institution, because operative management of PTC was 

homogeneous during the study interval, with a large number of resected LNs. Moreover, a 

systematic and aggressive approach to lateral LND resulted in a relatively high N1b rate. 

Regardless of this, it is clear that fastidious preoperative LN evaluation with ultrasonography 

and thorough initial LND are essential for reducing the risk of future reoperations21,22.

External validity was confirmed by benchmarking the AJCC/UICC stage distribution of this 

French cohort against the results of a recent study4 in the USA based on Surveillance, 

Epidemiology, and End Results and National Cancer Database information. The distribution 

and downstaging of disease in the eighth edition were very similar those in the present study, 

and appeared to have strong face validity. Interestingly, the eighth edition seems to influence 

the downstaging of patients with T3 tumours in particular. This is most likely explained by 

the fact that patients who harboured PTC with minimal extrathyroidal extension and who 

were explicitly categorized in previous editions as having T3 tumours are no longer 

identified as such in the eighth edition. However, overall agreement on the identification and 

pathological reporting of minimal extrathyroidal extension is poor, and there are conflicting 

results from other studies23–26 on the prognostic relevance of minimal extrathyroidal 

extension. Analysis of data concerning the potential relevance of minimal extrathyroidal 

extension to patient outcomes should continue. Another major change in the eighth edition 

that leads to downstaging of a significant number of patients is the increase in the age cut-off 

point from 45 years (7th edition) to 55 years. The present findings confirmed that this 

change contributes to downstaging in 23.8 per cent of patients. It appears that young patients 

have excellent outcomes unless they have distant metastases at presentation.

One of the limitations of this study is its retrospective design; it is possible that the relatively 

large proportion of the patients who received postoperative RAI (62.6 per cent) could have 

had an impact on the measured risk of recurrence5. It was noted that the rate of RAI 

decreased overall between the two time intervals, as did the rate of disease recurrence. 

However, the authors believe that an association between the decline in rate of RAI and 

recurrence cannot be assumed from this analysis. The reasons for the decline over time in 

rate of recurrence are clearly multifactorial and were not analysed specifically. The surgical 

approach of undertaking LND routinely in this cohort was not in accordance with the 2015 

ATA guidelines6; it is not applied widely in surgical practice, and is still debated. For 

example, in the present cohort, systematic prophylactic lateral LN dissection showed a high 

rate of occult N1b disease. However, the aim of the present study was to assess this risk 

based on the pathological results after initial surgery, and then to apply these to the new 

AJCC/AICC staging system. The long duration of follow-up in this study resulted in 
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increased identification of recurrent disease and disease-specific death from PTC. Because 

of the small numbers of patients assessed as having stage III and IV according to the eighth 

edition, the risk of recurrent disease might have been underestimated for these groups; larger 

multi-institutional cohort studies are needed to validate the present findings. Information on 

molecular profiles of tumours was not available, nor on the number and size of metastatic 

LNs. The strengths of this study include the large size of the cohort, standardized treatment 

over time, and long-term follow-up with few missing data.

It is difficult to ascertain from retrospective studies how many patients who undergo 

remedial treatment with surgery and/or RAI truly have recurrent disease after being assigned 

disease-free status, and how many have persistent PTC. The ATA guidelines offer no specific 

timeline for making a clear distinction between recurrent and persistent disease. In the 

present study, the majority of patients experienced recurrence within the first 2 years after 

surgery, suggesting that some patients may have had persistent disease. Given these 

complexities, persistence and true recurrence were included in the global term recurrent 

disease; from the patient perspective, these two clinical scenarios are likely to have the same 

impact on treatment.

Although the eighth edition of the AJCC/UICC staging system was developed to predict 

mortality, this study has demonstrated that it also predicts PTC recurrence, and that stage for 

stage, the eighth edition is a better fit for disease recurrence and DSS than the seventh 

edition. Ultimately, other predictive factors, such as molecular markers and pathological 

characteristics of the LN, must be integrated into the assessment of recurrence. Nevertheless, 

the ubiquitous AJCC/UICC eighth edition is an excellent tool for this application, and can 

potentially offer a robust means of helping physicians better predict patient outcomes and 

the need for intensive long-term surveillance.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Alluvial flow diagram representing the restaging of patients in the French cohort from the 

7th to the 8th edition of AJCC/UICC TNM staging system.
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Fig. 2. 
Probability of recurrence for patients with papillary thyroid cancer (PTC) using (a) 7th 

edition and (b) 8th edition of the AJCC/UICC TNM staging system

Chereau et al. Page 13

Br J Surg. Author manuscript; available in PMC 2019 November 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Chereau et al. Page 14

Br J Surg. Author manuscript; available in PMC 2019 November 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 3. 
Unadjusted disease-specific survival of patients with papillary thyroid cancer based on 
staging according to the seventh and eighth editions of the AJCC/UICC TNM staging 
system Footnote to Fig. 3 a Seventh edition, b eighth edition. a,b P < 0.001 (log rank test).
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Table 1

Demographic, clinical and pathological characteristics

No. of patients*
(n = 4124)

Age at diagnosis (years)* 50 (38–60)

Sex ratio (F : M) 3287:837

BMI (kg/m2)* 24.4 (21.7–28.1)

Family history of PTC 133(3.2)

Other carcinoma 258(6.3)

Type of surgery

   Lobectomy 218(5.3)

   Total thyroidectomy (1 step) 3453(83.7)

   Lobectomy followed by completion thyroidectomy 453(11.0)

LN dissection

   None 1629(39.5)

   Prophylactic dissection 2037(49.4)

   Therapeutic dissection 458(11.1)

Multifocal 1633(39.6)

Bilateral 987(23.9)

Extrathyroidalextension 1079(26.2)

Pathological N category

   N0 1567(38.0)

   N1a 397(9.6)

   N1b 531(12.9)

   Nx 1629(39.5)

Central LNs

   Negative 1771(42.9)

   Positive 724(17.6)

   Not examined 1629 (39.5)

Extranodal extension of positive central LNs (n = 724)

   No 458 (63.3)

   Yes 204 (28.2)

   Not examined 62 (8.6)

Lateral LNs

   Negative 1964(47.6)

   Positive 531(12.9)

   Not examined 1629 (39.4)

Extranodal extension of positive lateral LNs (n = 531)

   No 361 (68.0)

   Yes 57 (10.7)
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No. of patients*
(n = 4124)

   Not examined 113 (21.3)

PathologicalM0 category 4079(98.9)

With percentages in parentheses unless indicated otherwise.

*
values are median (i.q.r.). PTC, papillary thyroid cancer; LN, lymph node.
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Table 2

Univariable and multivariable proportional hazards analysis of prognostic factors for recurrence

Univariable analysis Multivariable*

Hazard ratio P Hazard ratio P

Stage, 7th edition < 0.001 < 0.001

 II versus I 1.4 (0.7, 2.7) 2.12 (1.06, 4.24)

 III versus I 1.5 (1.5, 2.1) 0.51 (0.35, 0.75)

 IV versus I 7.2 (5.4, 9.6) 1.96 (1.42, 2.70)

Stage, 8th edition < 0.001 < 0.001

 II versus I 4.3 (3.2, 5.8) 1.98 (1.44, 2.73)

 III versus I 14.6(7.5, 28.5) 3.61 (1.18, 7.19)

 IV versus I 13.7 (3.4, 55.1) 8.45 (2.08, 34.61)

Values in parentheses are 95 per cent confidence intervals. Patients with M1 disease were excluded from the analyses.

*
Included in the multivariable analysis for each stage: sex, tumour multifocality, extrathyroidal extension, vascular invasion and year of surgery.

Br J Surg. Author manuscript; available in PMC 2019 November 02.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chereau et al. Page 19

Table 3

Assessment of the impact of stage at diagnosis on probability of recurrence and recurrence on survival

7th edition 8th edition

Hazard ratio P Hazard ratio P

Impact of stage at diagnosis on probability of recurrence < 0.001 < 0.001

 II versus I 2.12 (1.06, 4.24) 1.98 (1.44, 2.73)

 III versus I 0.51 (0.35, 0.75) 3.61 (1.18, 7.19)

 IV versus I 1.96 (1.42, 2.70) 0.38* 8.45 (2.08, 34.61) 0.001*

Impact of recurrence on survival

 Adjusted for stage 18.83 (3.76, 94.38) 0.004 26.80 (5.37, 133.81) < 0.001

Values in parentheses are 95 per cent confidence intervals. Patients with M1 disease were excluded from the analyses.

*
P for linear trend.
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