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Abstract:   

Objective. To assess prognostic factors of recurrence of phyllodes tumors (PT) of the breast.  

Methods. We performed a retrospective, multicentric cohort study, including all patients who 

underwent breast surgery for grade 1 (benign), 2 (borderline) or 3 (malignant) PT between 2000 and 

2016 in five tertiary University hospitals, diagnosed according to World Health Organization 

classification.  

Results. 230 patients were included: 144 (63%), 60 (26%) and 26 (11%) with grade 1, 2 and 3 PT, 

respectively. Recurrence occurred in 10 (7%), 7 (12%) and 5 (19%) patients with grade 1, 2 and 3 PT, 

respectively. In univariate analysis, moderate to severe nuclear stromal pleomorphism (HR 8.00 [95% 

CI: 1.65 - 38.73], p<0.009) was correlated with recurrence in all groups including grade 1 (HR 14.3 

[95% CI: 1.29 - 160], p=0.031). In multivariate analysis, surgical margin >5 mm, (HR 0.20 [95% CI: 

0.06 - 0.63], p = 0.013) were significantly correlated with less recurrence in all PT grades. For grade 1 

PT, there was also significantly less recurrence with surgical margin >5mm, (HR 0.09 [95% CI: 0.01 - 

0.85], p=0.047) in multivariate analysis. 

Conclusion. The surgical margin should be at least 5 mm whatever the grade of PT. Moderate 

to severe nuclear stromal pleomorphism identified a subgroup of grade 1 PT with a higher rate of 

recurrence. This suggests that the WHO classification could be revised with the introduction of 

nuclear stromal pleomorphism to tailor PT management.  

 

Key words: phyllodes breast tumor; benign; borderline; malignant; prognostic factors; surgery.  
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Introduction 

Phyllodes tumors (PT) of the breast are fibroepithelial tumors whose etiopathogenesis remains 

unclear. These are rare tumors accounting for around 0.3-1% of all primary breast tumors (1,2). They 

mostly affect women in their fourth decade of life. The classic clinical presentation is a supple, 

painless mass, well limited, with rapid growth without associated axillary adenopathy. In 1982, the 

World Health Organisation (WHO) classification distinguished three types of PT according to five 

factors: stromal cellularity, stromal atypia, stromal overgrowth, mitotic count, and character of the 

tumor borders (3) (4) (5) (6) (7). The stromal overgrowth was defined as definition: absence of 

epithelial elements in one low-power microscopic field containing only stroma (according WHO 2012 

classification) 

The three types of PT are: grade 1 or benign tumors, grade 2 or borderline tumors, and grade 3 

or malignant tumors representing 64%, 18% and 18% of all PT, respectively (8).  

The average risk for local recurrence and metastasis have been reported as being 15% and 

0.1% for grade 1 PT, 17% and 0.2% for grade 2 PT, 28% and 22% for grade 3 PT (2). The recurrent 

tumor can be of a more aggressive histological form justifying surgical excision of all PT (9,10). Some 

prognostic factors have been identified (6,8,11,12) including: age, tumor size, grade, mitotic index, 

degree of cellular atypia, stromal necrosis and stromal cellularity and histologically negative margins 

for grade 1 PT, and margins greater than 10 mm for grades 2 and 3 PT for therapeutic factors. 

However, these prognostic factors are mainly based on old data. The largest study by Belkacemi et al 

(8) including 443 women with PT, dates from 1971 to 2003 prior to the WHO classification 

distinguishing 3 grades of PT. Moreover, PT management is based on low levels of evidence. Margin 

width was determined on a consensus from two studies by Spitaleri et al (2) and Kim et al (13) 

published in 2013. Thus, there is a need for a better determination of prognostic factors for optimal PT 

management.   

Therefore, the main objective of the present study was to assess prognostic factors of PT 

recurrence based on clinical, pathological and surgical characteristics to tailor management of PT 

according to histological grade.  
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Material and methods 

Patients 

 This was a retrospective, multicenter cohort study. Data of women with histologically 

proven PT operated on between January 2000 and December 2016 were abstracted from five 

institutions in France with prospective maintained breast databases (Tours, Tenon, Angers, 

Rennes and Pitié Salpêtrière University Hospitals). The research protocol was approved by 

the Institutional Review Board (N° 2088222).  

The inclusion criteria were grade 1, 2 or 3 PT histologically confirmed from a surgical 

specimen. The exclusion criteria were: breast adenofibroma, breast cancer, other 

fibroepithelial tumors than PT. 

Clinical, surgical and pathological data were collected from the patients’ medical charts. The 

histopathological data collected included: PT grade, tumor size (mm), stromal mitotic activity 

defined by the number of mitoses in high-magnification fields (less than 4, between 4 and 9 or 

higher or equal to 10), stromal cell atypia (absent; moderate i.e., difficile to spot; or severe 

i.e., of high nuclear grade), stromal cellularity (mild, moderate, severe), stromal overgrowth 

(mild, moderate, severe), stromal nuclear pleomorphism (classified as mild: small nuclei, 

regular chromatin, few nucleoli; moderate: larger nuclei, visible but small nucleoli; or severe: 

significant variation of nuclei in size and shape, prominent nucleoli), stromal necrosis, and 

surgical margins.  

Histological evaluation  

All women were classified according to the 2012 WHO classification on final 

pathology serving as the standard. A PT was defined as a fibroepithelial tumor with the 

following four criteria: high stromal cellularity (50% higher than that observed in 

adenofibromas), predominant stroma in the epithelial component, leaf-like projections into 

variably dilated elongated lumina and infiltrative margin (tumor border). The benign, 
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borderline and malignant grades (i.e 1,2 and 3 grades) were defined in accordance with the 

2012 WHO recommendations (4) using these criteria: infiltrating periphery, stromal 

cellularity (categorized as mild / moderate / severe assessed in the most cellular area, mild is 

defined as increase in at least 50% of the stroma in PT compared with a typical adenofibroma, 

moderate is defined as the presence of stromal nuclear crowding or overlapping, severe is 

defined as marked stromal cellularity), mitotic activity (<5, 5-9, ≥ 10 per 10 high power 

fields), and cellular atypia. The surgical specimens were analyzed by an expert breast 

pathologist. 

Treatment, follow-up and endpoints 

All women had undergone primary surgical treatment. Clinical follow-up consisted of 

physical examinations and the use of imaging techniques according to the findings. Recurrent 

disease was assessed by physical examination, histological findings, clinical follow-up and 

imaging. The diagnosis of recurrence was based on histological sampling. The date of the last 

recorded information corresponded to either the date of the last visit in the follow-up center, 

or the date of recurrence or death.  

The primary endpoint was the ipsilateral recurrence of a PT during the follow-up period. The 

secondary endpoint was the PT grade. 

Recurrence free survival (RFS) was defined as the time from the date of primary surgery to 

any PT recurrence and was censored at date of the last follow-up or date of death without 

recurrence. Overall survival (OS) was defined as time from primary surgery to death as a 

result of any cause.  

Statistical analysis 

For the descriptive analysis of population characteristics, a χ2 or Fisher test was used for the 

qualitative parameters, and a Kruskal-Wallis test for the quantitative parameters. Variables 

were considered statistically significant when p < 0.05. A Receiver Operating Characteristic 
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(ROC) curve was used to define a surgical margin threshold. A univariate analysis of clinical, 

therapeutic and pathological recurrence risk factors on RFS by the log rank test was then 

performed. These results are presented by Hazard Ratio (HR) with 95% confidence interval 

(CI). Variables with a p < 0.20 were included in a multivariate model, followed by a step-by-

step descending selection. Survival curves were performed using the Kaplan-Meier model. 
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Results 

Characteristics of the population and preoperative data 

Two-hundred thirty patients were included: 144 (63%) had grade 1 PT, 60 (26%) grade 2 PT, 

and 26 (11%) grade 3 PT. The characteristics of the patients are shown in Table 1.  

Surgery and post-operative data 

The initial surgery for all PT grades consisted of enucleation (or local excision) for 38 

patients (16.5%), wide excision for 172 patients (74.8%) and a total mastectomy for 20 

(8.7%). The surgical and pathological data are shown in Table 2. Adjuvant treatment 

consisted of radiotherapy for 14 patients (6.1%), including one patient with grade 2 PT 

(1.7%), and 13 patients with grade 3 (50%). Chemotherapy was performed in three of the 

patients (11.5%) with grade 3 PT. 

Follow-up  
The mean follow-up was 42.5 months (± 46.8 months). During the follow-up period, 22 

patients (9.6%) experienced PT recurrence with 17 of the recurrences (77%) occurring within 

the first 3 years of follow-up. Overall, the mean recurrence time was 28.7 months (±21.6 

months): 37 months (±27.6 months) for grade 1 PT; 21.1 months (±12.6 months) for grade 2 

PT; and 22.6 months (±13.7 months) for grade 3 PT (Not Significant (NS)). Patterns of 

recurrences and treatments performed are described in Figure 1.  

The recurrence rate was 7% (n = 10) for grade 1 PT, 11.7% (n = 7) for grade 2 PT, and 19.2% 

(n = 5) for grade 3 PT (NS). There were no deaths among the patients with grade 1 PT. The 

death rate was 1.7% (n = 1) for grade 2 PT and 15.4% (n = 4) for grade 3 PT (p < 0.001). 

Overall, the 3-year RFS rate was 92.6%: 95.8%, 90.0% and 80.8% for grade 1, 2 and 3 PT, 

respectively (p = 0.018). The 10-year RFS rates were 93.1%, 88.3% and 80.8% for grade 1, 2 

and 3 PT, respectively (NS). 
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The 3-year OS rate was 100%, 96.2% and 96.2% for grade 1, 2 and 3 PT, respectively (p = 

0.072). The 10-year OS rate was 100%, 98.3% and 84.6% for grade 1, 2 and 3 PT, 

respectively (p < 0.001).  

Prognostic factors  

ROC curves were used to assess optimal surgical margins to prevent or decrease recurrence 

rate (Figure S1 – supplementary data). For grade 1 PT, a surgical margin value of 1 mm had a 

sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) 

of 41.0%, 90.4%, 22.2% and 91.8%, respectively; a surgical margin value of 5 mm had a 

sensitivity, specificity, PPV and NPV of 90.0%, 26.8%, 8.8% and 97.1%, respectively; and a 

surgical margin value of 10 mm had a sensitivity, specificity, PPV and NPV of 90%, 24.4%, 

8.6% and 96.9%, respectively. For grade 2 PT, a surgical margin value of 1 mm had a 

sensitivity, specificity, PPV and NPV of 28.6%, 92.3%, 33.3% and 90.6%, respectively; a 

surgical margin value of 5 mm had a sensitivity, specificity, PPV and NPV of 42.9%, 53.8%, 

11.1% and 87.5%, respectively; and a surgical margin value of 10 mm had a sensitivity, 

specificity, PPV and NPV of  42.8%, 47.2%, 9.7% and 13.8%, respectively.  

For grade 3 PT, we were unable to demonstrate margins with a meaningful sensitivity, 

specificity, PPV or NPV.  

The prognostic factors of recurrence for all grades of PT are described in Table 3. According 

to univariate survival analysis, age > 40 years (HR 0.38 [95% CI: 0.16-0.89], p = 0.026), a 

surgical margin of more than 1 mm (HR 0.29 [95% CI: 0.10 - 0.85], p = 0.044), and a margin 

of more than 5mm (HR 0.31 [95% CI: 0.11 - 0.90], p = 0.044) were significantly correlated 

with less recurrence. As a continuous variable, surgical margin size was also significantly 

correlated with less recurrence (HR 0.22, [95% CI: 0.05 - 0.91], p = 0.036). A margin of more 

than 10 mm (HR 0.85 [95% CI: 0.35 – 2.02], p = 0.706) was not significantly correlated with 

less recurrence. 
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The nuclear pleomorphism of the stroma was known for 97 patients and showed that 

moderate to severe stromal nuclear pleomorphisms (HR 8.00 [95% CI: 1.65 - 38.73], p = 

0.009) were correlated with more recurrence.  

According to multivariate analysis, a surgical margin of more than 1 mm (HR 0.26 [95% CI: 

0.09 - 0.76], p = 0.013), and of more than 5 mm (HR 0.20 [95% CI: 0.06 - 0.63], p = 0.013) 

were significantly correlated with less recurrence for all grades of PT. 

The prognostic factors for recurrence of grade 1 PT are described in Table 4. According to 

univariate survival analysis, age > 40 years (HR 0.24 [95% CI: 0.06 – 0.92], p = 0.038) and a 

surgical margin of more than 5 mm (HR 0.09 [95% CI: 0.01 - 0.85], p = 0.047) were 

significantly correlated with less recurrence. Moderate to severe stromal nuclear 

pleomorphisms (HR 14.3 [IC 95%: 1.29-160], p=0.031) were significantly correlated with 

recurrence. A margin of more than 10 mm (HR 0.25 [95% CI: 0.03 – 1.95], p = 0.184) was 

not significantly correlated with less recurrence. Stromal nuclear pleomorphism was known 

for 56 of the patients with grade 1 PT: recurrence rates were 2/49 (4%) for patients with low 

stromal nuclear pleomorphism and 2/7 (28%) for those with moderate to severe stromal 

nuclear pleomorphism.  

In multivariate analysis, only a margin over 5 mm was significantly correlated with less 

recurrence (HR 0.09 [CI 95%: 0.01 - 0.85], p = 0.047) for patients with grade 1 PT.  

In univariate survival analysis for grade 2 PT, only age > 40 years was significantly correlated 

with less recurrence (HR 0.12 [95% CI: 0.03 - 0.53], p = 0.005). No margin width threshold 

was significantly correlated with recurrence for grade 2 PT, probably due to lack of power. 

No factors were found to be significantly correlated with recurrence for grade 3 PT in 

univariate analysis, probably due to lack of power.  
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Discussion 

The overall PT recurrence rate was 9.6%. Surgical margin size was found to be an 

independent prognostic factor of recurrence for all grades of PT, including grade 1. 

Furthermore, stromal nuclear pleomorphism was significantly correlated with recurrence for 

grade 1 PT in univariate analysis, identifying a subgroup of grade 1 PT with a similar or 

higher recurrence rate to grade 2 PT (28% vs 12%, respectively).  

Although we did not find a significant correlation of stromal cellularity with recurrence (as 

others have shown (8,13,14)), in accordance with Sawalhi (2013) we found a significant 

correlation between stromal nuclear pleomorphism and recurrence (15). In theory, stromal 

nuclear pleomorphism is defined as mild (small nuclei, regular chromatin, few nucleoli); 

moderate (larger nuclei, visible but small nucleoli), or severe (significant variation of nuclei 

in size and shape, prominent nucleoli). However, in practice, these definitions appear to vary, 

and no inter- or intraobserver variability data are available, which could weaken 

reproducibility of diagnosis. In accordance with others (2,8,13,14) we found that margin 

status is an independent prognostic factor: the wider the margin the lower the recurrence rate 

(in a significant manner). Kim et al (13) and others (9,10) advocate only in sano surgery for 

grade 1 PT, in contrast to the present study which showed that a margin size of more than 5 

mm is required for grade 1 PT (with an NPV of   97.1% for recurrence). This would suggest 

that optimal surgical treatment for all grades of PT requires local surgical excision with a 

good margin size. This wide surgical excision is important as PT tends to recur with a more 

severe grade, as shown in the present study and others (15,19).  

Some limitations of the present study deserve to be mentioned. First of all, there were some 

missing data (such as tumor border) and a risk of underestimating recurrence rates because of 

the retrospective nature of the study and the duration of the inclusion period. This, coupled 

with a low rate of recurrence, hampered the possibility of building a scoring system to predict 
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recurrences. Another limitation is the relatively short mean follow-up of 42.5 months (± 46.8 

months), versus 85 months in the Spitaleri study (2) and 106 months in the Belkacemi study 

(8). Thus, the use of ROC curves to find margin size threshold according recurrence could be 

hampered.  However, local recurrences are mainly observed during the first two years of 

follow-up (29, 30) and even earlier for grade 3 PT (31–32).  

Conclusion 

This large retrospective study analyzing data from prospectively managed databases from five 

major university hospitals in France, suggests that the recurrence rate of PT is around 10% 

and that nearly one third of these recurrences occur in patients with a higher grade PT 

conveying a poorer prognosis. Surgical margin size remains the main prognostic factor, 

including in patients with grade 1 PT, with a required surgical margin of over 5 mm. 

Moderate to severe stromal nuclear pleomorphism identified a group of grade 1 PT patients 

with a higher risk of recurrence (28%).  
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Table 1. Preoperative characteristics of patients 

Data  All PT 
n = 230 

 PT  
Grade 1 
n = 144 

 PT  
Grade 2  
n = 60 

 PT  
Grade 3 
n = 26 

p value 

Age (mean +/- SD) 47.2 ± 14.1 44.3 ± 12.5 53.2 ± 16.0 49.6 ± 13.7 < 0.001 

      (range) (16-95)  (16, 83)  (17, 95)  (26, 80)   

Parity (mean +/- SD) 1.7 ± 1.5 1.6 ± 1.4 1.7 ± 1.5 2.3 ± 2.0  0.240 

      ≤ 1 102 (44.3%) 67 (46.5%) 27 (45.0%) 8 (30.8%) 0.328 

      ≥ 2 128 (55.7%) 77 (53.5%) 33 (55.0%) 18 (69.2%)   

Contraception  65 (45.1%) 51 (48.6%) 11 (44.0%) 3 (21.4%) 0.158 

Menopause 85 (37.0%) 39 (27.1%) 34 (56.7%) 12 (46.2%) < 0.001 

Hormonal Replacement Therapy 21 (9.1%) 12 (8.3%) 8 (13.3%) 1 (3.8%) 0.331 

Smoking 27 (13.2%) 21 (16.0%) 3 (5.8%) 3 (13.6%) 0.198 

Breast adenofibroma history  70 (30.4%) 49 (34.0%) 13 (21.7%) 8 (30.8%) 0.217 

PT history 2 (0.9%) 1 (0.7%) 0 (0.0%) 1 (3.8%) 0.295 

Breast cancer history  6 (2.6%) 1 (0.7%) 4 (6.7%) 1 (3.8%) 0.044 

PT family history 1 (0.4%) 1 (0.7%) 0 (0.0%) 0 (0.0%) 1 

Pregnancy (at diagnosis) 2 (0.9%) 1 (0.7%) 1 (1.7%) 0 (0.0%) 0.609 

Single localisation unifocal PT 198 (86.1%) 118 (81.9%) 56 (93.3%) 24 (92.3%) 0.077 

Duration of symptoms          0.017 

      < 2 months 55 (33.1%) 30 (28.3%) 16 (34.8%) 9 (64.3%) 

      2 - 12 months 56 (33.7%) 38 (35.8%) 13 (28.3%) 5 (35.7%)   

      > 12 months 55 (33.1%) 38 (35.8%) 17 (37.0%) 0 (0.0%)   

Pain 42 (18.3%) 30 (20.8%) 7 (11.7%) 5 (19.2%)   

Skin changes 10 (4.3%) 3 (2.1%) 3 (5.0%) 4 (15.4%) 0.015 

Nipple retraction 1 (0.4%) 0 (0.0%) 0 (0.0%) 1 (3.8%) 0.113 

Clinical tumor size (mm, mean +/- SD) 43.9 ± 60.7 32.6 ± 20.8 55.5 ± 95.2 80.7 ± 88.4 < 0.001  

      (range)   (6, 700)  (10, 150)  (6, 700) (20, 400)   

Clinical tumor size         < 0.001 

      < 30 mm 101 (45.9%) 82 (59.4%) 17 (28.8%) 2 (8.7%)  

      ≥ 30 mm 119 (54.1%) 56 (40.6%) 42 (71.2%) 21 (91.3%)  

Ultrasound tumor size (mean +/- SD) 38.8 +/- 43.1 32.8 +/- 21.4 35.6 +/- 29.8 86.1 +/- 107.8 0.007 

      (range)   (6, 400)  (8, 130)  (6, 170)  (11, 400)   

Ultrasound tumor size          0.003  

      < 20 mm 50 (25.8%) 31 (26.1%) 18 (32.1%) 1 (5.3%)   

      20 - 50 mm 105 (54.1%) 71 (59.7%) 26 (46.4%) 8 (42.1%)   

      ≥ 50 mm 39 (20.1%) 17 (14.3%) 12 (21.4%) 10 (52.6%)   
Abbreviations: SD standard deviation; PT: phyllode tumor 
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Table 2. Surgical and pathological characteristics of patients  

Data 
 All  
PT   

n = 230 

 PT  
Grade 1  
n = 144 

PT 
 Grade 2  

n = 60 

PT  
Grade 3 
n = 26 

p 

Initial Surgery           

      Enucleation (or local excision) 38 (16.5%) 30 (20.8%) 7 (11.7%) 1 (3.8%) < 0.001  

      Wide excision 172 (74.8%) 111 (77.1%) 48 (80.0%) 13 (50.0%)   

      Total mastectomy 20 (8.7%) 3 (2.1%) 5 (8.3%) 12 (46.2%)   

Histological size (mm, mean +/- SD) 38.9 ± 29.0 30.9 ± 21.5 47.2 ± 29.2 65.7 ± 43.7 < 0.001  

      (range)   (5, 210) (5, 170)  (6, 130)  (15, 210)   

No. of mitoses            

      < 4 143 (68.8%) 120 (92%) 20 (35.7%) 3 (13.6%)  < 0.001  

      4 à 9 31 (14.9%) 10 (8%) 19 (33.9%) 2 (9.1%)   

      ≥10 34 (16.3%) 0 (0.0%) 17 (30.4%) 17 (77.3%) 

Stromal cellular atypia           

      Mild 141 (75.4%) 112 (95.7%) 27 (55.1%) 2 (9.5%) < 0.001  

      Moderate 27 (14.4%) 4 (3.4%) 18 (36.7%) 5 (23.8%)   

      Severe 19 (10.2%) 1 (0.9%) 4 (8.2%) 14 (66.7%)   

Stromal cellularity            

       Mild   45 (22.7%) 38 (30.2%) 6 (12.0%) 1 (4.5%) < 0.001  

      Moderate 76 (38.4%) 55 (43.7%) 19 (38.0%) 2 (9.1%)   

      Severe 77 (38.9%) 33 (26.2%) 25 (50.0%) 19 (86.4%)   

Stromal overgrowth            

       Mild 24 (29.3%) 19 (32.8%) 5 (27.8%) 0 (0.0%)  0.002 

      Moderate 44 (53.7%) 34 (58.6%) 9 (50.0%) 1 (16.7%)   

      Severe 14 (17.1%) 5 (8.6%) 4 (22.2%) 5 (83.3%)   

Stromal nuclear pleomorphism           

      Mild 68 (70.1%) 49 (87.5%) 16 (57.1%) 3 (23.1%) < 0.001  

      Moderate 16 (16.5%) 6 (10.7%) 9 (32.1%) 1 (7.7%)   

      Severe 13 (13.4%) 1 (1.8%) 3 (10.7%) 9 (69.2%)   

Tumor necrosis           

      Yes 11 (5.1%) 1 (0.7%) 2 (3.5%) 8 (38.1%) < 0.001  

      No 206 (94.9%) 138 (99.3%) 55 (96.5%) 13 (61.9%) 

Margins after first surgery (mm, mean+/- SD) 3.7 ± 5.4 3.7 ± 4.9 3.7 ± 5.3 3.7 ± 8.3  0.198 

         (range)   (0, 40)  (0, 30) (0, 20) (0, 40)   

Second surgery  58 (25.2%) 19 (13.2%) 25 (41.7%) 14 (53.8%) < 0.001  

      Mastectomy 18 (31.0%) 1 (5.3%) 6 (24.0%) 11 (78.6%) < 0.001  

      Second lumpectomy for marge status  40 (69.0%) 18 (94.7%) 19 (76.0%) 3 (21.4%)   

Residual disease after second surgery 7 (12.1%) 1 (5.3%) 4 (16.0%) 2 (14.3%) 0.589 

Margins after second surgery (mm, mean +/- SD)  6.0 ± 7.4 4.4 ± 5.3 9.1 ± 9.6 7.5 ± 9.0  0.002 

      (range)  (0, 50)  (0, 30)  (0, 50) (0, 40)   
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Margins after second surgery           

      < 1 mm 25 (11.4%) 18 (13.1%) 6 (10.2%) 1 (4.2%) 0.002 

      [1-5] mm 116 (52.7%) 84 (61.3%) 21 (35.6%) 11 (45.8%)   

      > 5 mm 79 (35.9%) 35 (25.5%) 32 (54.2%) 12 (50.0%)   

Final performed surgery (including second or third 
surgery) 

          

      Breast conservative surgery 195 (84.8%) 140 (97.2%) 51 (85.0%) 4 (15.4%) < 0.001  

      Total mastectomy 35 (15.2%) 4 (2.8%) 9 (15.0%) 22 (84.6%)   

Abbreviations: SD standard deviation: PT: Phyllode Tumor 
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Table 3. Univariate analysis of prognostic factors of recurrence-free survival for all phyllodes 

tumors 
  

Data  N*  HR [95% CI]  p 

Age ≥ 40 years 230 0.38 [0.16 - 0.89] 
 

0.026 

Menopause 230 0.46 [0.18 - 1.18] 0.106 

Adenofibroma history 230 1.09 [0.44 - 2.67] 0.855 

Single localisation 230 0.95 [0.28 - 3.21] 0.933 

Duration of symptoms ≥ 2 months 166 1.29 [0.40 - 4.20] 0.671 

Pain 230 0.99 [0.29 - 3.35] 0.984 

Skin changes 230 0.69 [0.09 - 5.12] 0.716 

Grade 230   0.421 

      1   1   

      2   1.22 [0.46 - 3.20]   

      3   2.07 [0.70 - 6.15]   

Clinical tumor size (mm) 220 1.09 [0.97 - 1.21] 0.143 

Ultrasound tumor size (mm) 194 1.90 [0.55 - 6.62] 0.600 
No. of mitoses  208   0.427 

      < 4   1   

      4 à 9   1.28 [0.35 - 4.68]   

      ≥ 10   2.07 [0.69 - 6.16]   

Stromal cellular atypia 187   0.591 

      Mild   1   

      Moderate   0.88 [0.19 - 3.95]   

      Severe   1.76 [0.55 - 5.57]   

Stromal cellular  198   0.589 

      Mild   1   

      Moderate   0.76 [0.18 - 3.19]   

      Severe    1.33 [0.36 - 4.84]   

Stromal overgrowth  82   0.804 

      Mild   1   

      Moderate   1.51 [0.16 - 14.60]   

      Severe   2.58 [0.15 - 42.95]   

Stromal nuclear pleomorphism  97   0.022 

      Mild   1   

      Moderate   5.55 [0.92 - 33.35]   

      Severe   12.89 [2.09 - 79.61]   

Stromal nuclear pleomorphism mild vs. 
moderate to severe 

97 8.00 [1.65 - 38.73] 0.009 

Tumor necrosis 217 2.22 [0.49 - 9.94] 0.298 

Surgery:  Breast conserving surgery vs. 
total mastectomy 

230 0.73 [0.27 - 2.01] 0.544 

Surgical margin size 220 0.22 [0.05 - 0.91] 0.036 

Surgical margin ≥10mm after second 
surgery (mm) 

220 0.85 [0.35 - 2.02] 0.706 

Surgical margin size after second 
surgery (mm) 

220   
 
0.044 

       < 1mm   1   
      [1-5] mm   0.29 [0.10 - 0.85]   

      > 5 mm   0.31 [0.11 - 0.90]   

HR: Hazard Ratio; * could be less than 230 patients because of missing 

data 
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Table 4. Univariate analysis of prognostic factors of recurrence-free-survival for grade 1 

phyllodes tumors 

 

Data  N*  HR [95% CI] p 

Age ≥ 40 years 144 0.24 [0.06 - 0.92] 0.038 

Menopause 144 0.22 [0.03 - 1.71] 0.147 

Adenofibroma history 144 2.42 [0.70 - 8.42] 0.165 

Single localisation 144 0.95 [0.20 - 4.47] 0.945 

Duration of symptoms ≥ 2 months 106 2.76 [0.32 - 23.68] 0.355 

Pain 144 0.77 [0.10 - 6.09] 0.803 

Skin changes 144 0.00 [0.00 - .] 0.994 

Clinical tumor size (mm) 144 1.67 [0.42 - 6.70] 0.468 

Ultrasound tumor size (mm) 119 1.26 [0.15 - 10.30] 0.977 

No. Of mitoses  130 
 

0.456 

      < 4 
 

1 
 

      4 à 9 
 

0.00 [0.00 - .] 
 

      ≥ 10 
 

. [. - .] 
 

Stromal cellular atypia 117 
 

0.995 

      Mild 
 

1 
 

      Moderate 
 

0.00 [0.00 - .] 
 

      Severe 
 

. [. - .] 
 

Stromal cellular  126 
 

0.636 

      Mild 
 

1 
 

      Moderate 
 

0.49 [0.10 - 2.43] 
 

      Severe 
 

0.51 [0.08 - 3.11] 
 

Stromal nuclear pleomorphism 56 
 

0.075 

      Mild 
 

1 
 

      Moderate 
 

9.95 [0.62 - 159.6] 
 

      Severe 
 

29.63 [1.33 - 662.2] 
 

Stromal nuclear pleomorphism, mild vs. 
moderate to severe 

56 14.37 [1.29 - 160.1] 0.031 

Surgery: Breast conserving surgery vs. total 
mastectomy 

144 129 [0.0 - .] 0.994 

Surgical margins size  138 0.14 [0.01 - 1.47] 0.102 

Surgical margins ≥10mm after second surgery 
(mm) 

137 0.25 [0.03 - 1.95] 0.184 

Surgical margins size after second surgery (mm) 137 
 0.048 

      < 1mm 
 

1 
 

      [1-5] mm 
 

0.28 [0.07 - 1.03] 
 

      > 5 mm 
 

0.09 [0.01 - 0.85] 
 

HR: Hazard Ratio; * could be less than 144 patients because of missing data 
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Figure 1. Description of recurrences according phyllode tumor grade.  
 

 
 
 
 
 
 
 
 

 


