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Abstract 
Methods to assess cosmesis following breast-conserving surgery are varied and assumed to yield similar results. The aim of this study was to compare three 

different methods of cosmetic assessment following breast-conserving surgery and to assess the impact of certain factors on cosmetic outcome. 

 

One hundred and fifteen patients undergoing breast-conserving surgery had 3 view digital photographs taken for assessment of cosmesis at one year post-

surgery. Subjective cosmetic assessment was performed by a 5 member panel and objective assessment by Breast Retraction Assessment (BRA) and Nipple 

Deviation (ND). Factors including tumour size, percentage breast volume excised, location of tumour and number of breast operations performed was 

correlated with final cosmetic outcome.  

 

The majority of patients undergoing breast-conserving surgery demonstrated satisfactory cosmetic results. Inter-observer variation assessed using a kappa 

statistic for panel assessment gave a value of 0.42 with a 95% confidence interval (CI) of 0.37 to 0.47, indicating moderate agreement between observers. 

The kappa statistic for agreement between the three methods used for assessing cosmesis was -0.23 with 95% CI of -0.35, -0.11 indicating poor 

concordance between the three methods used. These methods however, may be complementary to each other and therefore these observations merit further 

investigation. Tumour location, tumour size and the number of operations performed did not influence cosmetic outcome. However, cosmetic outcome 

was related to percentage breast volume excised.  

 

Keywords: breast-conserving surgery, cosmetic assessment 

 

Introduction: 

Cosmetic outcome following breast-conserving surgery depends 

on various factors including location of the tumour, weight of 

the specimen excised, number of surgical procedures, volume of 

breast, length of scar and postoperative adjuvant treatment1. 

The best method of cosmetic assessment following breast-

conserving surgery is still unclear. However various objective 

and subjective methods in combination are known to give a 

good assessment of cosmesis2, 3, 4. It has been shown that 

photographic assessment is as effective as live assessment in the 

post-surgical setting5. Methods to assess cosmesis following 

breast-conserving surgery are varied and more recently 

computer software are being used to assess cosmesis following 

breast-conserving surgery.  

The aim of this study was to compare three different methods 

of cosmetic assessment following breast-conserving surgery and 

to assess the influence of various factors on final cosmetic 

outcome. 

Methods: 

One hundred and fifteen patients underwent breast-conserving 

surgery for carcinoma of breast by wide local excision and level 

2 axillary clearance. Following wide local excision, cavity 

shavings were taken to ensure adequate local excision. Breast 

drainage was not used but suction drains were used routinely 

following axillary clearance. All patients received adjuvant breast 

radiotherapy (46 Gy, 23 fractions with a cavity boost of 12 Gy 

in 4 fractions) administered over a period of 6 weeks. 

 

Figure-1: Measurement of Breast Retraction Assessment6 (reprinted 

with permission from Elsevier, ref 6 (page 670), copyright 1999) 

Digital photographs were taken at one year in three views; 

frontal with arm by the side, frontal and oblique with arm 

abducted to 90 degrees. The photographs were used for 

subjective and objective assessment of cosmesis. The objective 

assessment of cosmesis was carried out using Breast Retraction 
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Assessment (BRA) and Nipple Deviation (ND). BRA was 

calculated as indicated in figure 16. ND was calculated as a 

percentage difference from suprasternal notch to nipple on 

normal side compared with the operated side. BRA and ND 

were then categorised into three groups; BRA: (excellent to 

good <3.1 cm, fair 3.1-6.5, poor >6.5), ND: (difference of <5% 

- excellent to good, 5-10% fair and >10% poor). Subjective 

assessment was carried out using a panel consisting of a 

Consultant Breast Surgeon, Research Fellow, Secretary, Breast 

Care Nurse and Nurse Practitioner with each scoring 

independently. The method described by Harris et al7 with a 

score of 9-10 for excellent (no visible difference between two 

breasts), good (slight difference; score 7-8), fair (obvious 

difference but no major distortion; score 4-6) and poor (major 

distortion; score <4) was used to categorise patients. 

 

Figure- 2: Measurement of breast volume (Sloane method) Formula for 

calculation of breast volume: 1/3 π r2h (reprinted with kind permission 

from Sloane project) 

The volume of breast tissue excised was estimated with the 

length (L), width (W) and height (H) of the excised tissue 

specimen and the cavity shave measured by the pathologist and 

using the formulas for a prolate ellipse (V= 0.52* L* W* H); 

this was added on to the volume of cavity shave calculated using 

the formula 0.79* L* W* H. The total breast volume was 

estimated using the mammogram and applying the formula 

(1/3 πr2h) as shown in figure-2. Based on these measurements 

the percentage breast volume excised was calculated and 

compared with cosmetic outcome.  

Statistics: 

Multirater kappa statistics8 were used to assess inter-observer 

agreement between five different members of the panel and also 

to test agreement between the three different methods for 

assessing cosmesis. The average value given by the panel was 

used and categories good and excellent were combined in order 

to compare the three methods of cosmetic assessment. A kappa 

statistic of less than or equal to 0.20 was considered to 

demonstrate poor agreement, 0.21 to 0.40 fair agreement, 0.41 

to 0.60 moderate agreement, 0.61 to 0.80 good agreement and 

0.81-1.00 very good agreement9. 

The effect of the percentage volume of the breast tissue excised 

and the tumour size on the three methods of cosmetic 

assessment was examined using where appropriate a 

Jonckhneere-Terpstra test for trend, a Kruskal Wallis test or a 

Mann-Whitney U test. The effect of the number of breast 

operations performed and the location of the tumour were 

assessed using Chi-square test or Fisher’s exact test when 

appropriate.  

Results: 

Of the 115 patients assessed using panel assessment 64 (56%) 

scored good to excellent, 39 (34%) scored fair and 12 (10%) 

scored poor. ND scored 50(43%) as good to excellent, 32 

(28%) as fair and 33 (29%) as poor. Using BRA, the scores 

were 76 (66%), 38 (33%) and 1(1%) respectively. These results 

are shown graphically in figure-3.  

 

Figure- 3: Number of patients classified into each of the three categories 

poor, fair and good/excellent for the three methods bra, nipple 

deviation and panel assessment. BRA= breast retraction assessment; 

Panel= assessment by different panel members; ND= nipple deviation 

Taking the mean scores for these three methods of assessment 

and dichotomising the results into two categories of good to 

excellent and poor to fair, 52% of patients in this study had 

good to excellent cosmetic result and 48% were categorised as 

fair to poor cosmetic result. The Kappa statistic was calculated 

on 115 patients for the three methods of assessment and it was 

found to have a value of –0.23 (95% CI (–0.35, – 0.11) which 

falls within the poor agreement category.  

 

Figure- 4: Comparison of panel assessment by different panel members. Pa, 

Ph, Pg, Pk and Pd= Codes for the different panel members 
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Examining the panel assessment using the kappa statistics for 

the 115 patients assessed there was moderate agreement 

between the panel members (Kappa statistic of 0.42; 95% 

confidence interval of (0.37, 0.47). This suggests there is 

moderate chance that the panel members will categorise each 

patient the same way. If one plots the panel assessment 

graphically one can see that excellent is used least by all and fair 

most frequently (figure 4). 

Factors affecting cosmesis: 

1) Percentage breast volume excised 

Figure -5: Effect of percentage breast volume excised on cosmetic 

outcome using Panel assessment, BRA and ND 

For panel assessment it appears that removal of a larger 

percentage volume gives a poor cosmetic result and a smaller 

percentage volume an excellent/good result (figure 5) as would 

be expected clinically. This is supported by a Jonckhneere-

Terpstra test for trend (=0.01). Using ND median percentage 

volumes across the groups did not appear to differ (χ2=1.05 

p=0.59, Kruskal Wallis test). However, for BRA, only one 

patient was classified as poor and no difference was seen 

between those with fair and good/excellent results (U=477, 

p=0.34). The median volume excised for different cosmetic 

outcome using the three methods is shown in table 1.   

Table-1: Medians volumes for the three measurements. 

 Panel 

assessment 

BRA Nipple 

deviation 

Poor  157.56 (1 poor value)  100.61 

Fair  88.58  93.11  55.96 

Good/Excellent  68.33  76.55  81.33 

BRA= breast retraction assessment 

 

The percentage breast volume excised was then compared with 

cosmetic outcome using the three methods of assessment. As 

shown in table 2, 45-65% of patients with <10% estimated 

breast volume excised had good to excellent cosmetic result 

compared with 35-50% good to excellent result if >10% breast 

volume was excised.  

2) Tumour location: 

Tumour location was divided into inner or outer quadrants of 

the breast. The distribution of tumours in the breast and the 

cosmetic outcome with each of the three methods of assessment 

is shown in table 3. The location of tumour within the breast 

was not significantly associated with cosmetic outcome (χ2 

=1.86, p=0.39 for panel assessment), (p=0.23, Fisher’s exact test 

for BRA) and (χ2 =0.21, p=0.90 for ND). 

Table-2: Estimated percentage breast volume excised and cosmetic outcome 

 < 10% breast 

volume excised 

> 10% breast 

volume excised 

Panel Assessment 

Good to excellent (%) 32 (65) 7 (35) 

Fair (%) 15 (31) 6 (30) 

Poor (%) 2 (4) 7 (35) 

Breast Retraction Assessment 

Good to excellent (%) 32 (65) 10 (50) 

Fair (%) 16 (33) 10 (50) 

Poor (%) 1 (2) 0 

Nipple Deviation 

Good to excellent (%) 22 (45) 8 (40) 

Fair (%) 15 (31) 4 (20) 

Poor (%) 12 (24) 8 (40) 

 

3) Number of breast operations:  

The influence of number of operations (1 vs 2) was examined 

for each of the three methods of assessment. Using BRA and 

Panel assessment there was no significant difference in the 

cosmetic outcome for patients who underwent one or two 

operations ( p=0.70 for panel assessment), (p=0.99, Fisher’s 

exact test for BRA). For ND there does appear to be a larger 

proportion in the poor group for those with two operations (p 

=0.30 Fisher’s exact test for ND). This is illustrated in Table 3. 

Table-3: Factors affecting cosmesis 

 Panel BRA ND 

Percentage volume excised  

Poor (median (IQR)) 

Fair (median (IQR)) 

Good/Excellent  

 (median (IQR)) 

 

13.8(11.0,16.5) 

8.4 (4.4,10.4) 

5.8 (3.9,8.0) 

 

- 

8.0 (4.6,11.6) 

6.9 (4.3,10.1) 

 

8.5 (5.1,11.4) 

5.8 (3.9,9.4) 

7.2 (4.4,11.0) 

Location 

Poor (outer (n), inner (n))  

Fair (outer (n), inner (n)) 

Good/Excellent 

 (outer (n), inner (n)) 

 

8, 2 

22,8 

47,8  

 

0,1 

26,5 

51,12 

 

9,1 

23,6 

33,8 

No. of Operations 

Poor (One (n), Two (n))  

Fair (One (n), Two (n)) 

Good/Excellent  

 (One (n), Two (n)) 

 

9,1 

24,6 

48,8 

 

1,0 

26,5 

54,10 

 

20,5 

27,2 

34,8 

Tumour size (mm) 

Poor (median (IQR) 

Fair (median (IQR) 

Good/ Excellent 

 (median (IQR) 

 

12 (9, 15) 

11 (9, 19) 

12 (7, 15) 

 

- 

11 (8,15) 

12 (7, 15) 

 

12 (10, 15) 

12 (8, 16) 

9 (6,14) 

Panel= panel assessment; BRA= breast retraction assessment; ND= nipple 

deviation; IQR= inter quartile range 

 

4) Tumour size: 

Table 3 shows the median tumour size and interquartile range 

for the three categories, good/ excellent, fair and poor and one 
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can see that there is no significant difference in tumour size for 

these categories using panel assessment (Jonckheere-Terpstra 

p=0.31) or BRA (U =873, p=0.55). However, using ND there 

was evidence to suggest that large tumour size resulted in poor 

outcome (Jonckheere-Terpstra, p=0.04).  

Thus, tumour size had a significant influence on the cosmetic 

outcome when ND was used as the method of assessment.  

Discussion: 

Cosmetic outcome following breast-conserving surgery is 

assessed using a combination of subjective and objective 

methods. The subjective method uses a panel of members from 

different backgrounds to assess overall cosmesis. However, 

Pezner et al10 showed relatively low level of agreement between 

observers when a four-point scale was used for assessment of 

overall cosmesis. The objective methods, which mainly compare 

the position of the nipple, are easy to reproduce but do not take 

into account skin changes and give poor assessment of cosmesis 

for lower quadrant tumours.  

In this study the cosmetic outcome was assessed in 115 patients 

one year post-operatively. The mean cosmetic result using the 

three different methods of assessment was good to excellent in 

55% of the patients, which compares favourably with other 

studies reported in the literature2, 4. Looking at inter-observer 

variation for the panel assessment, moderate agreement was 

found between different panel members. This compares 

favourably with an earlier study that looked at cosmetic 

outcome in the EORTC trial 22881/108826. However, when 

the three methods of cosmetic assessment were compared with 

each using kappa statistic there was poor concordance. 

Although some agreement was noted, this was likely to be due 

to chance as the kappa statistic was low. It is difficult to explain 

this finding as other authors1, 6 have reported moderate to good 

agreement between subjective and objective methods. One 

explanation for this lack of agreement is that each method 

assesses a different aspect of cosmesis.  

The two objective methods of cosmetic assessment (BRA and 

ND) that are used to assess upward retraction of nipple have 

been found to be a very good determinant of cosmetic outcome 

and are easy to reproduce according to Fujishiro et al11. 

Furthermore, evaluation of nipple position has also been shown 

to be moderately representative of overall cosmetic result6. BRA 

is a two dimensional measurement of nipple position and some 

cosmetic factors such as volume, shape or skin changes cannot 

be accurately assessed11. This is probably the reason why BRA 

shows a better cosmetic outcome when compared with 

subjective assessment by panel members. In this study only one 

(1%) patient was deemed to have a poor cosmetic outcome 

using BRA compared with 12 (10%) using panel assessment. 

A criticism of the current study is that patients’ perceptions of 

their own cosmetic outcome were not assessed. Previous studies 

have shown a significant correlation between patient satisfaction 

after breast-conserving surgery and their self-assessment of 

cosmesis12, 13. This study shows that there is need to find a 

reproducible method of cosmetic assessment which takes into 

account all the limitations of the methods currently used. More 

recently computer software like BCCT.core and Breast 

Analysing Tool have been developed and early results using 

these software are promising14, 15. There are various factors that 

are known to affect cosmesis following breast-conserving 

surgery. As expected larger percentage volume of excised breast 

tissue was associated with poorer cosmetic result. This was 

particularly evident from panel assessment. Such a relationship 

was less clear with BRA and ND. The effect of percentage 

volume of breast tissue excised and the outcome is consistent 

with a recent report that showed higher patient satisfaction if 

estimated percentage breast volume excised was < 10%16. 

Cosmetic outcome based on tumour location varies depending 

on the method of assessment used. BRA is adversely affected by 

tumour in the upper and outer quadrants of the breast, 

suggesting that surgery causes larger nipple deviation in this 

quadrant, while panel assessment gives poor scores for tumours 

located in inferior quadrant2, 11. In this study only 19% of 

patients had tumours located in the inner quadrant and the 

small number may explain why, no significant difference in 

cosmetic outcome was found. Tumour location or the number 

of operations performed did not appear to affect the cosmetic 

outcome in this study. The volume of breast tissue excised 

depends on tumour size. Since the majority of tumours in this 

study were small, the size of the tumour did not affect cosmetic 

outcome except when nipple deviation was used. This once 

again indicates that these three methods of assessment may be 

looking at different aspects of cosmesis.    

In conclusion, cosmetic outcome following breast-conserving 

surgery is an important, measurable end point. However, the 

best method of assessment of cosmesis has not been devised17. 

Although, the objective methods are easier to apply and 

reproduce, they do not give a good assessment of global 

cosmetic results. Panel Assessment however, does appear to 

provide concordant results between different observers and may 

be a useful, simple measure of cosmetic assessment following 

breast-conserving surgery. 
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