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Introduction 
 

Guidelines for breast cancer advice to consider immediate 
reconstruction in patients treated with a mastectomy, which 
may lead to better cosmetic results and therefore contribute 
to a higher self-esteem. Because of a higher complication 
rate, postoperative radiotherapy is a relative contra-indication. 
 
Aim 
 

Our aim was to examine the variation between hospitals and 
causes of variation in immediate reconstruction after 
mastectomy in patients treated for invasive breast cancer. 
 

Material and methods 
 

NABON Breast Cancer Audit 
Breast cancer data from Dutch hospitals (n=92) were 
collected by registrars from the Netherlands Cancer Registry 
or the hospitals themselves, resulting in a population-based 
registry; the NABON Breast Cancer Audit (NBCA). 
 
Analyses 
All primary invasive breast cancer patients without distant 
metastatic disease diagnosed between January 1, 2011, to 
September 30, 2013 were selected (39.810). The occurrence 
of immediate reconstruction after mastectomy was compared 
between hospitals and causes for variation were determined 
using univariate as well as multivariate analyses.  
 

Results 
 

Variation in immediate breast reconstruction 
Nearly forty percent of the patients were treated with a 
mastectomy (15.531 / 39.910). Of these patients, 16% received 
an immediate reconstruction, varying from 0 to 63% between 
hospitals (figure 1, pink squares). An increase in immediate 
reconstructions was seen throughout the years: from 14% in 
2011 to 19% in 2013. Implant-based reconstructions were 
performed most often (14%). Autologous reconstructions or 
autologous techniques combined with implants occurred in 
less than 1% of the patients.  
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Case-mix correction 
Increasing age, previous breast operation, clinical tumor and 
lymph node stage, sentinel node procedure, axillary lymph 
node dissection, and post-operative radiotherapy were 
factors significantly affecting the percentage of immediate 
reconstructions in a univariate model (table 1).  
Differences between hospitals remained after case-mix 
corrections using multivariate analyses (figure 1, blue 
triangles).  

Table 1: Prevalence of immediate reconstruction for various case-mix factors and uni-
variate analysis of the effect of these factors on immediate reconstruction after 
mastectomy. OR=Odds ratio; CI=Confidence interval; * hospital volume dividend in 
tertiles; ** available and calculated for 2012 only. 

Figure 1. Funnelplot for hospital differences in percentage of patients with invasive 
M0 breast cancer treated with mastectomy and immediate reconstruction, with and 
without case-mix correction.  

Conclusions 
 
•  Large variation was found in the occurrence of 

immediate reconstruction between hospitals treating 
patients with mastectomy for invasive breast cancer.  

•  Multivariate analyses revealed that patient as well as 
treatment factors caused this variation. However, the 
effect of hospital related factors such as radiotherapy 
facilities or availability of a plastic surgeon, still needs 
to be evaluated. 

•  Identifying the reasons for this variation might support 
the guideline adherence in future. 

    Immediate reconstruction 

N % OR 95% CI 

Age <35 191 43,6%     
35-50 900 29,4% 0,539 0,439 -  0,661 
50-70 1086 17,9% 0,282 0,231 - 0,344 
>70  64 1,5% 0,02 0,015 - 0,028 

Previous breast operation No 1941 15,9%     
Yes 303 20,2% 1,34 1,17 - 1,533 

Clinical  T stage cTx / cT0 274 25,4% 1,293 1,111 - 1,506 
cT1 1112 20,8%   
cT2 754 13,7% 0,605 0,546 - 0,669 
cT3 96 7,5% 0,309 0,248 - 0,384 
cT4 8 1,5% 0,056 0,028 - 0,114 

Clinical lymph node stage cNx 133 18,1% 0,936 0,77 - 1,137 
cN0 1841 19,1%   
cN1 251 8,1% 0,376 0,327 - 0,432 
cN2 9 8,2% 0,378 0,191 - 0,749 
cN3 10 6,6% 0,301 0,158 - 0,573 

Sentinel node procedure No 267 6,2%   
Yes 1977 20,9% 3,968 3,472 - 4,534 

Axillairy lymph node dissection No 1653 21,4%   
Yes 591 9,8% 0,401 0,363 - 0,444 

Neoadjuvant therapy No 1899 16,2%   
Yes 345 16,9% 1,047 0,924 - 1,188 

Volume of hospital* Low volume 346 12,9% 1,072 0,927 - 1,24 
Intermediate volume 516 12,2%   
High volume 1382 20,3% 1,841 1,651 - 2,054 

Hospital type General hospital 395 9,8%   
Teaching hospital 1374 16,6% 1,835 1,629 - 2,067 
University hospital 475 33,9% 4,726 4,061 - 5,5 

Radiotherapy** No 741 18,8%   
  Yes 127 8,5% 0,399 0,328 - 0,487 
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Number of patients undergoing a mastectomy for  
invasive breast cancer by hospital  

Observed 
Average 
95% CI 
Case-mix corrected 


