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ABSTRACT  

 

Aims: English national guidelines recommend that breast reconstruction is made available to 

women with breast cancer undergoing mastectomy.  We examined the use of immediate 

reconstruction (IR) across English Cancer Networks, who are responsible for the regional 

organisation of cancer services and ensuring equitable access to treatment. 

Methods: We analysed Hospital Episodes Statistics data for all women with breast cancer 

who underwent mastectomy in the English NHS between April 2006 and February 2009.  IR 

rates were calculated for the 30 Networks.  Multivariable logistic regression was used to adjust 

the rates for patient age, comorbidity, ethnicity and socioeconomic deprivation. 

Results:  Of 44 837 mastectomy patients, 7 375 (16.5%) underwent IR.  The IR rate was 

highest in women under 50 years (32.7%) and lowest in women aged 70 years or over (1.5%), 

and was lower in women with more comorbidities.  Unadjusted IR rates varied from 8.4% to 

31.9% among the 30 Networks (p<0.001).   Adjusting for their patient characteristics did not 

appreciably reduce Network-level variation, with adjusted IR rates still ranging from 8.0% to 

29.4% (p<0.001).  The risk-model also suggested that non-white women and those from more 

deprived areas were less likely to undergo immediate reconstruction. 

Conclusions:  There is substantial regional variation in immediate reconstruction use in 

England that is not explained by the characteristics of the local patient population.  English 

Cancer Networks should act to reduce this variation.  They should also examine why rates of 

reconstruction differ between particular patient groups.  

 

 

Keywords: Breast Neoplasms; Mastectomy; Mammaplasty; England. 
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INTRODUCTION 

Each year, 38 000 women are diagnosed with breast cancer in England.1  40% of those 

treated within the National Health Service (NHS) undergo a mastectomy as part of their 

treatment.2 

 

Advances in plastic surgical techniques have made immediate breast reconstruction a safe 

option for most women undergoing mastectomy.3  The United Kingdom National Institute for 

Health and Clinical Excellence (NICE) stated in 2002 that “reconstruction should be available 

[to all women with breast cancer] at the initial surgical operation”,4 and in 2009 that clinicians 

should “discuss immediate breast reconstruction with all patients who are being advised to 

have a mastectomy, and offer it except where significant comorbidity or (the need for) 

adjuvant therapy may preclude this option”.5  

 

In England, 30 regional Cancer Networks have responsibility for service delivery and resource 

allocation.6,7  Cancer Networks were created to overcome service fragmentation by bringing 

together health service commissioners and providers.  A principal aim is for them to ensure 

patients within their regions have equitable access to high quality cancer care. 

 

In 2009, the National Mastectomy and Breast Reconstruction Audit, a national prospective 

cohort study of women undergoing mastectomy with or without immediate reconstruction in 

England, suggested wide regional variation in immediate reconstruction rates.8  However, only 

three quarters of eligible patients were included, mastectomy-only patients were under-

reported, and regional rates were based on relatively small samples.   

 

In this paper we used Hospital Episode Statistics (HES) 9 data to derive rates of immediate 

breast reconstruction after mastectomy for breast cancer within the English Cancer Networks.  

The HES database captures all surgical procedures in NHS hospitals, and is less prone to 

differential reporting of mastectomy and reconstruction procedures.  It also provides larger 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 4 

patient samples because it is not restricted to activity within a limited timeframe.  We 

investigated the effect of patient characteristics on immediate reconstruction use, and the 

extent to which they could explain variation in rates across Networks. 

 

METHODS 

 

Hospital Episode Statistics 

The HES database contains demographic, geographical and clinical information on all patients 

admitted to NHS hospitals in England.  Surgical procedures are described using the UK Office 

for Population Censuses and Surveys classification, 4th revision (OPCS4)10 while medical 

conditions are described using the International Classification of Diseases, 10th revision 

(ICD10).11 

 

Patient population 

We extracted the HES records of all women diagnosed with invasive carcinoma of the breast 

(ICD10: C50) who underwent a mastectomy (OPCS4: B27) between 1 April 2006 and 28 

February 2009.  A woman was considered to have undergone an immediate breast 

reconstruction if reconstruction occurred on the same day as the mastectomy.  The OPCS4 

codes that defined breast reconstruction were B29 (excluding B29.5 revision), B38, B39 as 

well as B30.1 (insertion of prosthesis) and S48.2 (insertion of skin expander). 

 

For each woman, we also calculated age on admission, level of comorbidity, ethnicity, and 

regional socioeconomic deprivation. Comorbidity was derived using the RCS Charlson 

comorbidity score.12  This identifies whether a women has one or more comorbidities, from a 

list of 22 conditions, by counting the number recorded in the index admission and in 

admissions during the 12 months before the index admission date.  Ethnicity was coded as 

white, non-white, unknown or not stated.  Socioeconomic deprivation was characterised using 

the overall combined score of the Index of Multiple Deprivation (IMD).13  IMD scores are 
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calculated for 32 482 geographical areas (population around 1 500) and were allocated to 

patients based on their postcode of residence.  Greater levels of deprivation are indicated by 

higher IMD scores. 

 

Statistical methods 

Unadjusted rates of immediate reconstruction were derived as a percentage of all 

mastectomies and were calculated for the 30 English Cancer Networks that existed on 1 

January 2008.  Women were allocated to Networks by their postcode of residence.  A 

multivariable logistic regression model was used to adjust the Network rates for age on 

admission, comorbidity, ethnicity, and regional deprivation.  In the regression model, age and 

IMD score were included as continuous variables because the trend was approximately linear.  

For the unadjusted descriptive analyses, rates of immediate reconstruction are presented for 

categories of age and IMD score to aid interpretation. 

 

The model was used to estimate the probability of a woman having an immediate 

reconstruction.  These probabilities were then summed for women resident in a Network to 

calculate the predicted number of immediate reconstructions for that Network.  Risk-adjusted 

rates of reconstruction for each Network were produced by dividing the observed number of 

immediate reconstructions by the predicted number, and multiplying this ratio by the national 

rate of reconstruction.  Estimates are presented with 95% confidence intervals (CI).  The 

statistical significance of the variation in the Network-level reconstruction rates was assessed 

using the likelihood ratio test. 

 

RESULTS 

Between 1 April 2006 and 28 February 2009, 44 837 mastectomies were performed in women 

with breast cancer.  Their average age was 60.9 years (SD 13.9) and 6,297 (14.0%) had one 

or more co-morbidities.  Ethnicity was known for 87.2%, of whom 94.1% were white. 
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Overall, 16.5% of women had an immediate reconstruction.  Unadjusted immediate 

reconstruction rates among the 30 English Cancer Networks varied from 8.4% to 31.9% 

(p<0.001).  Excluding the Networks with the three highest and lowest values, the rates still 

ranged from 11.5% to 26.9% (see Figure 1). 

 

Tables 1 and 2 summarise the relationship between immediate reconstruction rates and 

patient characteristics.  The reconstruction rate was highest in women under 50 years (32.7%) 

and lowest in women aged 70 years or over (1.5%).  The rate was also lower in women with 

more comorbidities independent of age.  After adjustment, reconstruction rates were lower in 

women of non-white ethnicity and also decreased with deprivation (Table 2).   

 

However, differences in these patient characteristics between Network populations explained 

only a limited amount of the observed variation.  There was still significant regional variation 

(p<0.001), with adjusted rates varying from 8.0% to 29.4%.  After excluding the Networks with 

the three highest and lowest values, the adjusted rates varied from 11.7% to 25.4% (see 

Figure 1). 

 

 

DISCUSSION 

There is considerable variation in the use of immediate breast reconstruction between English 

Cancer Networks which persists after adjusting for patient characteristics.  In addition, women 

who are non-white or from deprived areas are less likely to undergo immediate reconstruction.  

Rates of reconstruction were highest amongst women under 50 years.    

 

Limitations of the study 

There are known inaccuracies in HES coding,14 but it is unlikely that coding errors could 

explain the four-fold variation observed.  Validation work undertaken on HES data for women 

having breast cancer surgery suggests that HES procedure codes are accurate, with 90-93% 
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agreement with surgeon-provided data.15  To minimise the chance of including prophylactic 

mastectomy, we selected women with both a diagnosis code for breast cancer and a 

procedure code for mastectomy.  We also used the full range of OPCS codes for breast 

reconstruction (except for revision surgery) to take account of potential differences in coding 

between Networks and to limit the likelihood of missing an immediate reconstruction.   

 

The HES database does not include women diagnosed with breast cancer in independent 

hospitals.  These women are sometimes referred back to the NHS if they decide to have 

immediate reconstruction.2  This may have increased NHS reconstruction rates in the 

Networks with relatively greater independent sector activity, such as those in and around 

London. 

 

We did not have information on patient characteristics such as smoking and obesity, which are 

relative contraindications to reconstruction.  Their prevalence is linked to deprivation16 which 

was included as a confounding factor in the logistic regression model.  While this would only 

partially eliminate their effect, differences in the prevalence of these characteristics between 

Networks are unlikely to account for the large regional variation observed.  The National Audit 

collected information on smoking and obesity and found that adjusting for these characteristics 

did not reduce the observed Network-level variation.8  

 

Sources of regional variation 

There are various sources for this regional variation.  First, women’s preferences for the types 

of breast cancer treatment will vary.  In particular, preferences will depend on the information 

women are given about immediate reconstruction and it has been shown that clinicians are 

less likely to discuss reconstruction with women from deprived backgrounds.17,18   

 

Second, post-mastectomy radiotherapy use varies across Networks.2  Radiotherapy may 

impair the aesthetic outcomes of immediate reconstruction and women who are expected to 
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have post-operative radiotherapy may therefore prefer a delayed reconstruction.  This may 

also apply for other adjuvant therapies. 

 

Third, in regions with high rates of breast conserving surgery, women undergoing mastectomy 

would be expected to have a relatively high grade and stage.  This should make them less 

suitable for immediate reconstruction due to the increased likelihood of post-mastectomy 

radiotherapy.  After additional modelling (results not shown), we found that regions with high 

rates of breast conserving surgery also had high rates of immediate reconstruction after 

mastectomy.  This suggests that clinicians in some regions are more inclined to offer breast 

conservation or immediate reconstruction than in others, irrespective of cancer stage at 

treatment. 

 

Finally, there may be variation in service provision.  In Networks with inadequate breast 

reconstruction capacity, women may be dissuaded from having an immediate reconstruction 

as this could delay their primary cancer treatment beyond national cancer waiting time 

targets.21   

 

Findings of the National Mastectomy and Breast Reconstruction Audit 

The National Audit provides some insight into the influence of these factors.8  It reported that 

immediate reconstruction offer rates varied substantially between Networks and were not 

strongly associated with the actual rates.  This was thought to reflect differences in both how 

the offer was communicated and to which women an offer was made.   

 

The Audit also asked clinicians to give reasons for why women were not offered immediate 

reconstruction (more than one could be given).8   Anticipated radiotherapy to the chest wall 

and other adjuvant therapy issues were cited as a reason for around one-third of women but 

the proportion fluctuated from 15% to 65% between Networks.   
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Availability of immediate reconstruction was give as a reason for 9% of women, although 

clinicians in four Networks gave this as the reason for not offering reconstruction for over 20% 

of women.  This suggests that some regions suffer from resource constraints.   

 

But, overall, women were most commonly deemed inappropriate due to their age, 

comorbidities, lifestyle factors such as smoking, and concerns about local recurrence.  The 

NICE guidance suggests that, among the various patient characteristics, only comorbidity 

should legitimately preclude an offer of immediate reconstruction. 

 

Conclusion 

We have found considerable variation in the regional use of immediate breast reconstruction 

which persists after adjusting for patient characteristics.  The variation in the HES-derived 

rates is comparable with the findings of the National Mastectomy and Breast Reconstruction 

Audit and demonstrates that the differences have not existed for a short period of time.   

 

The analysis does not presuppose that there is an optimal rate for immediate breast 

reconstruction.  However, the wide regional variation suggests that women with breast cancer 

have unequal access to immediate breast reconstruction.  Cancer Networks in England need 

to examine local reconstructive services, both in terms of provision and how choices are 

offered, and act to remove barriers to its uptake.   

 

It is likely that the issues about access to reconstruction affect breast cancer services in other 

countries.  Our findings suggest that, when informing and counselling women diagnosed with 

breast cancer, clinicians should examine their local decision-making processes and ensure 

that, where safe and appropriate, immediate reconstruction is offered to those women 

undergoing mastectomy. 
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Table 1. Unadjusted rates of immediate reconstruction among women with breast cancer 

undergoing mastectomy in English NHS trusts between 2006 and 2009.   

 

  Number of 
women  

Percentage 
in each 
group / % 

IR rate in each 
group / % 

All women  44 837 - 16.4 

     

Age (years) Under 40   2 579   5.8 37.9 

 40 to 49   7 966 17.8 31.0 

 50 to 59 10 407 23.2 24.4 

 60 to 69 10 867 24.2 11.0 

 70 to 79   8 410 18.8   2.1 

 80 or over   4 608 10.3   0.4 

     

Number of  0 38 540 86.0 17.8 

Comorbidities 1   5 550 12.4   8.9 

 2 or more     747   1.7   3.1 

     

Ethnicity White 36 778 82.0 16.2 

 Non-white   2 309   5.2 19.2 

 Unknown   1 037   2.3 17.4 

 Not stated   4 713 10.5 16.5 

     
Index of  1 (Least deprived) 9 467 21.1 19.8 

Multiple 2 9 948 22.2 17.7 
Deprivation  3 9 562 21.3 15.6 

 4 8 449 18.8 14.7 

 5 (Most deprived) 7 411 16.5 13.6 
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Table 2. Relative risk of immediate reconstruction among women with breast cancer 

undergoing mastectomy in English NHS trusts between 2006 and 2009.   

 

  Unadjusted 
odds ratio 

Adjusted 
odds ratio 95% CI p-value 

      

Age Per 10 year 
increase 0.47 0.47 0.46 – 0.48 < 0.001 

      
Number of  0 1 1   

Comorbidities 1 0.45 0.67 0.61 – 0.75 < 0.001 

 2 or more 0.15 0.35 0.23 – 0.53 < 0.001 
      
Ethnicity White 1 1   

 Non-white 1.23 0.86 0.77 – 0.97 0.01 

 Unknown 1.08 1.08 0.90 – 1.28 0.41 

 Not stated 1.02 0.98 0.90 – 1.06 0.57 
      
Index of Multiple 
Deprivation 

Per 10 unit 
increase 

0.89 0.86 0.85 – 0.88 < 0.001 
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Figure 1. Unadjusted and adjusted rates of immediate reconstruction for women with breast cancer undergoing mastectomy 
across the 30 English Cancer Networks. Each value is presented with its 95% confidence interval.

North of England

Leicestershire, Northamptonshire and Rutland

Derby / Burton

Pan Birmingham

North Trent

Mid Trent

Peninsula

Lancashire and South Cumbria

Arden

Dorset

Thames Valley

Yorkshire Cancer Network

Greater Midlands

Greater Manchester and Cheshire

Merseyside & Cheshire

Kent & Medway

Mount Vernon

Avon, Somerset & Wiltshire

North London

Central South Coast

North East London

3 Counties

Humber & Yorkshire Coast

West London

Anglia

Sussex

South West London

Essex

South East London

Surrey, West Sussex & Hampshire

0% 5% 10% 15% 20% 25% 30% 35%

Unadjusted

Adjusted

National rate


