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                        ORIGINAL ARTICLE    

 Long-term evaluation of postmastectomy breast reconstruction      

    BEKKA O.     CHRISTENSEN  1,2  ,       JENS     OVERGAARD  2  ,       LAURA O.     KETTNER  2    
&        TINE ENGBERG     DAMSGAARD  1    

  1  Department of Plastic Surgery, Aarhus University Hospital, Aarhus, Denmark and   2  Department of Experimental 
Clinical Oncology, Aarhus University Hospital, Aarhus, Denmark                              

 Abstract 
  Background.  Reconstructing a breast mound constitutes the basis of breast reconstruction. The breast can be reconstructed 
using autologous tissue, implants or a combination thereof. The number of women wishing a breast reconstruction has 
increased, but evaluation of the results is lacking. The current study examined the long-term results from three methods of 
breast reconstruction to assess the subjective and the objective outcome.  Patients and methods.  Patients undergoing fi rst-time 
post mastectomy reconstruction, selected from the cohort of Danish women in the Central and North Region of Denmark, 
were evaluated. We included 363 women, reconstructed in 1990 – 2005. Data was collected from patient charts, a study specifi c 
questionnaire (to be found online at http://www.informahealthcare.com/doi/abs/10.3109/0284186X.2011.584554) and a 
clinical follow-up visit. The questionnaire included questions regarding demographic background and evaluation of the recon-
structed breast and donor site. The clinical follow-up visit included an examination of the overall result and donor site.  Results.  
The questionnaire was answered by 263 women, of whom 137 had an implant, 26 had a latissimus dorsi musculocutaneus 
fl ap and 100 had a pedicled transverse rectus abdominis musculocutaneus fl ap. Women reconstructed with autologous tissue 
were signifi cantly more pleased with the result of the breast reconstruction than women reconstructed with an implant. After 
a median of seven years, neither the patient ’ s age nor the length of time since the reconstruction signifi cantly affected the 
patients ’  opinion of the overall result. There was no difference in the incidences of minor complications among the different 
reconstructive methods. BMI, smoking and radiation therapy infl uenced the risk of complications. Objective evaluation of the 
180 women participating in the follow-up visit was in agreement with data from the questionnaire.  Conclusion.  The type of 
reconstruction had a signifi cant long-term infl uence on patient satisfaction and the objective result. Women reconstructed 
with autologous tissue were signifi cantly more pleased, and the objective outcome was assessed as superior.   

 Since the beginning of breast reconstructive surgery, 
the techniques have evolved from being a rarely 
performed surgical venture into a daily occurrence, 
now an important part of the rehabilitation process 
following a mastectomy. Therefore, obtaining more 
knowledge of the long-term results is important to 
continue the work of optimizing patient information 
and surgical procedures. 

 There are basically two possible ways to recon-
struct the breast. One includes the transfer of tissue 
from a donor site into the area of reconstruction. The 
other is the use of an implant to create the breast 
mound. The implant may have to be supplemented 
with autologous tissue. Initially, all types of recon-
structions are considered for the individual woman. 
But in reality, the decision is infl uenced by a whole 

array of considerations which not always gives the 
woman a choice. How the mastectomy was performed 
infl uences the skin quality and the position of the 
scar. Co-morbidity and the proportions of the oppo-
site breast to be matched are considered. Last, but 
not least important, are the expectations and preferences 
of the woman. 

 Smoking, overweight and radiation therapy (RT) 
are considered as surgical risk factors [1, p 763 – 788, 2]. 
Previously published studies have suggested a sig-
nifi cantly enhanced risk of complications and adverse 
outcome for patients undergoing implant reconstruc-
tion after radiation therapy, while there is controversy 
regarding the infl uence of radiation on autologous 
reconstructions. Smoking and overweight are reported 
to increase the complications of autologous breast 
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reconstructions more than breast reconstructions 
with an implant [3 – 11]. 

 Figure 1 shows frequently used regional pedicled 
fl aps the Latissimus Dorsi fl ap (LD fl ap) [12] 
and the pedicled transverse abdominal muscle fl ap 
(TRAM fl ap) [13]. 

 The TRAM fl ap has the potential for reconstruc-
tion of a fairly large breast. The LD fl ap is a good breast 
reconstruction (BR) technique for women with defi -
cient abdominal tissue. Autologous tissue generates a 
breast mound that resembles the opposite breast with 
ptosis and a naturally soft feeling. Both the LD fl ap and 
the TRAM fl ap techniques are good solutions for 
women with insuffi cient quality skin and muscle because 
of the mastectomy or after radiotherapy (Figure 3C2). 
The disadvantage of reconstructions with autologous 
tissue is the necessity of a donor site, with the risk of 
morbidity and additional scarring. There is a longer 
hospitalization and sick leave. The skin of the donor site 
can be different in texture and pigmentation from 
the breast skin (Figure 3B3) [1, p 763 – 788, 14,  
p 177 – 187]. Reconstruction using an implant requires 
a shorter hospital stay; it does not generate new scars 
and the color of the breast skin is not altered (Figure 
3A2, A1). The method is very useful in bilateral recon-
structions and especially for women with a small to 
moderate breast size. However, breast reconstruction 
with an implant may require time consuming expan-
sion with a temporary saline implant (expander) in 
order to match the opposite breast size and achieve a 
softer breast. The implant lasts a limited time and is a 
foreign object, thus inducing a tissue reaction that may 
result in capsular contracture (Figure 3A2, A3). There 
may be diffi culties in recreating the infra-mammary 
fold, the natural breast ptosis and in achieving lasting 
symmetry in unilateral reconstructions. 

 The aim of the study was to evaluate the objec-
tive and subjective long-term results of different 

reconstructive procedures (implant, LD fl ap, TRAM 
fl ap) in the cohort of Danish women from the cen-
tral and northern region of Denmark.  

 Patients and methods 

 The Central Denmark Region and The North Den-
mark Region constitute a geographic area with a 
population of 1.8 million people representing one 
third of the Danish population. 

 Figure 2 displays a fl owchart of the cohort identi-
fi ed from the operating room case log, who underwent 
a BR at the Department of Plastic Surgery Aarhus 
University Hospital between January 1990 and Decem-
ber of 2005. The department was the only plastic sur-
gery unit servicing the two regions until 2005. Data 
was collected retrospectively from charts, the Danish 
Breast Cancer Cooperative Groups database and the 
Danish Civil Registration System to deselect deceased 
patients or patients with known recurrence. 

 The charts were examined to exclude patients 
with reconstruction for other reasons than cancer, 
with cancer relapse, incomplete charts, the fi rst 
reconstruction performed in other regions of Den-
mark, males or patients who had emigrated or died. 

 After this exclusion, 452 women were selected 
and 363 of the 452 women were included in the cur-
rent study (Figure 2). The remaining 89 women were 
either reconstructed with microsurgical techniques 
or with an immediate procedure. The 363 women 
were reconstructed with a delayed reconstruction of 
pedicled TRAM fl ap, LD fl ap or implant. The women 
were sent a study specifi c questionnaire and invited 
to a follow-up visit. 

 The implant was placed under the pectoral mus-
cle to achieve better coverage (Figure 1). 

 In a BR with the LD fl ap, the skin and muscle 
from the back with its vessels were tunneled under 

A B C

Figure 1. Three methods of breast reconstruction. A. with a submuscular implant. B. with a latissimus dorsi fl ap (LD fl ap). C. with a pedicled 
transvers rectus musculocutaneous fl ap (TRAM fl ap). Courtesy Department of Clinical Photo, Aarhus University Hospital, Denmark. 
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the skin below the axilla and brought out in the 
mastectomy defect and shaped into a new breast. 

 In the TRAM fl ap reconstruction, most of the 
rectus muscle on one side of the abdomen was 
included with the skin island and subcutaneous tis-
sue. The fl ap was tunneled under the abdominal tis-
sue with the vessels and transposed into the site of 
the old mastectomy scar as the new breast. 

 Patient charts from these 363 women were reviewed 
for associated demographics,-patient age, body mass 
index (BMI), the prevalence of tobacco use and com-
plications. Pre-reconstruction radiation treatment was 
in accordance with the national guidelines [15]. 

 Data regarding complications was extracted from 
the charts if described by the doctor in relation to 
the fi rst breast reconstructive procedure. Complica-
tions were categorized as being minor or major. A 
minor complication included seroma, clinical signs 
of infection, asymmetry, displacement of the implant, 
pain greater than three months, hypertrophic scar-
ring, abdominal bulging/hernia, limited necrosis of 

the breast and delayed wound healing which was 
defi ned as prolonged healing time requiring dressing 
changes assisted by health personnel. 

 Major complications comprised necrosis of most 
of the fl ap, total fl ap loss, surgical evacuated hema-
toma, implant rupture, skin perforation or necrosis 
leading to implant loss and capsular contracture. 

 A study specifi c questionnaire was developed 
based on questionnaires previously used to asses sur-
gical procedures of the breast, the EORTC QOL 
BR-23 and the SF-36, supplemented with questions 
regarding demographics and the outcome of the 
breast reconstruction [16 – 24]. 

 This questionnaire was tested with 20 BR women 
outside the cohort to assess layout and uniformity of 
questions. The questionnaire was then mailed to the 
363 women included in the study. The non-responders 
were mailed one reminder, as no telephone calls were 
allowed by the ethical committee in Denmark. The 
Danish questionnaire is assessable in the online 
version of the journal. 

363 women were mailed a
questionnaire and invited to

a clinical follow-up visit

206 (100%)
Reconstructed with an

implant, charts reviewed

34 (100%)
Reconstructed with a LD

flap, charts reviewed

123 (100%)
Reconstructed with a TRAM

flap, charts reviewed

137 (67%)
Answered the questionnaire

26 (76%)
Answered the questionnaire

100 (81%)
Answered the questionnaire

85 (41%)
Attended the clinical 

follow-up visit

17 (50%)
Attended the clinical 

follow-up visit

78 (63%)
Attended the clinical 

follow-up visit

Figure 2. Flowchart of the different breast reconstructive procedures evaluated in the study.
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 During the follow-up visit, standardized photo-
graphs were taken of each patient at the Department 
of Clinical Photo, Aarhus University Hospital. The 
overall aesthetic result of the breast and the color of 
the fl ap were scored in four categories; excellent, 
good, fair, poor. Categorization of the RT induced 
subcutaneous fi brosis, telangiectasia and pigmenta-
tion changes was inspired by Johansen et al., who 
examined the impact of surgery and adjuvant treat-
ment on the cosmetic outcome of breast-conserving 
treatment [25]. The degree of capsular formation 
around the implant was classifi ed according to the 
Baker classifi cation [26]. 

 The donor site was examined for abdominal lax-
ity, defi ned as visual bulging of the lower abdomen. 
As part of the abdominal examination, patients 
attempted to perform sit-ups using mainly the rectus 
or oblique muscles. Further, the ability to sit up and 
stand up from a supine position without using upper 
limbs was tested. 

 The women participating in the follow-up visit 
were examined by the same investigator. 

 The study followed the Helsinki Declaration and 
was approved by the Danish Regional Committee 
on Biomedical Research Ethics, M-20070039. All 
patients gave their written informed consent.  

 Statistical considerations 

 Descriptive statistics were used to compare patient 
subgroups, including median, 95% confi dence interval 
(CI) and the two-sided Fisher exact test. Missing val-
ues were coded as missing and omitted from the anal-
ysis. Logistic regression was used to compare the 
satisfaction level between the groups, adjusting for 
radiation therapy, age, time since reconstruction, BMI 
and tobacco use. Comparisons are reported as odds 
ratios (OR). The women ’ s answers in the questionnaire 
were dichotomized as pleased or not pleased. The pur-
pose of this dichotomous categorization was to gather 
several answers into a new variable, thus extracting the 
essence of the satisfaction level from the questionnaire. 
The new variable, termed  “ excellent breast ” , was based 
on several answers to the questionnaire. Only if all of 

Figure 3. Postmastectomy breast reconstruction and common complications. A is reconstructions with implants. A2-3. Capsular contracture 
and loss of symmetry. B. Reconstructions with the LD fl ap. B2-3. Inferior color and size match. C. Reconstructions with the TRAM fl ap. 
C2-3. Insuffi cient skin color match and retraction after necrosis. Courtesy Department of Clinical Photo, Aarhus University Hospital, 
Denmark.
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these answers were recorded as  “ pleased ”  were they 
then considered under the new variable  “ excellent 
breast ” . The questions included in the new variable 
were breast shape, breast size, softness of the breast, 
overall satisfaction with the reconstruction and the ful-
fi lment of expectations to the reconstruction. Logistic 
regression was used to compare the  “ excellent breast ”  
among the groups. 

 Statistical analysis was performed using the 
STATA ®  software IC10 (Stata Corporation, College 
Station, USA).    

 Results  

 Demographics 

 In the current study, 363 women were included; the 
206 were reconstructed with an implant and 10 bilat-
eral. The 119 were expander implants and 87 were 
fi xed sized implants consisting of a silicone cohesive 
gel with a rough surface. Thirty-four women were 
reconstructed with an LD fl ap of which three had an 
implant. A total of 123 women were reconstructed 
with the TRAM fl ap; of these 44/123 (39%) had their 
abdomen reinforced with an on-lay mesh. Of the 363 
women 14 had undergone a sentinel node procedure 
and 218 had their axillary lymph nodes removed. 

 A total of 263 women of the 363 included (73%) 
answered the questionnaire; of them, 180 also par-
ticipated in the clinical follow-up visit. Table I sum-
marizes the study populations ’  procedure distribution 
along with the demographic characteristics. 

 The 363 women reconstructed with the three 
techniques were comparable with a median age at 

reconstruction of 49 in the implant group, 51 years 
in the LD fl ap group and 51 years in the TRAM fl ap 
group. Of the 263 women answering the questionnaire, 
the women with an implant reconstruction were sig-
nifi cantly younger (p  �  0.01), when compared with 
the women reconstructed with autologous tissue. 
There was no signifi cant age difference between the 
three groups at the follow-up visit (p  �  0.5). 

 Information about smoking was missing for 
35/206 (17%) women reconstructed with an implant, 
2/34 (6%) with a LD fl ap and 14/123 (11%) for 
women reconstructed with a TRAM fl ap. 

 A BMI below 25 was defi ned as normal weight. 
Of the 363 patients, signifi cantly more of the women 
reconstructed with autolgous tissue had a BMI  � 25 
(p  �  0.001). 

 The 180 women participating in the follow-up 
visit were very similar regarding weight (p  �  0.12). 
Among the 363 women, there was a signifi cant over 
representation of known active smokers in the implant 
group, compared to the women reconstructed with 
autologous tissue, (p  �  0.0001) while previous radia-
tion therapy was more frequent for women recon-
structed with autologous tissue (p  �  0.0001). 

 The weight change from the time of reconstruc-
tion to the follow-up visit was divided into three, 1 – 5 kg, 
6 – 10 kg and 11 – 20 kg. Logistic regression was used 
to assess the infl uence of the weight change upon the 
overall satisfaction with the breast reconstruction 
among the groups. A weight gain of less than 5 kg 
did not signifi cantly change the overall satisfaction 
with the reconstruction, but a weight gain of more 
than 5 kg did infl uence the satisfaction negatively 
(OR  �  0.38, p  �  0.06 (CI: 0.14; 1.02)). 

Table I. Patient demographics for women reconstructed with an implant, an LD fl ap or a TRAM fl ap at the time of reconstruction.

Reconstructive 
procedure
Women Included

Implant LD fl ap TRAM fl ap

Chart
review Questionnaire Follow-up

Chart
review Questionnaire Follow-up

Chart
review Questionnaire Follow-up

Patient number 206 137 85 34 26 17 123 100 78
Age �50 at 

reconstruction
121 (59%) 85 (62%) 38 (45%) 21 (62%) 13 (50%) 10 (59%) 68 (55%) 55 (55%) 40 (51%)

BMI �25 125 (61%) 88 (64%) 54 (64%) 24 (71%) 18 (69%) 13 (76%) 56 (46%) 47 (47%) 38 (49%)
BMI �25 53 (26%) 41 (30%) 25 (29%) 8 (24%) 8 (31%) 4 (24%) 57 (46%) 44 (44%) 33 (42%)
Active smokers 72 (35%) 49 (36%) 27 (32%) 12 (35%) 8 (31%) 6 (35%) 18 (15%) 13 (13%) 7 (9%)
Radiation 

therapy
51 (25%) 30 (22%) 23 (27%) 22 (65%) 19 (73%) 13 (76%) 65 (53%) 50 (50%) 42 (54%)

 � 7 years since 
reconstruction

120 (58%) 78 (57%) 51 (60%) 15 (44%) 10 (38%) 7 (41%) 52 (42%) 56 (56%) 31 (40%)

Minor 
complications

56 (27%) 38 (28%) 27 (32%) 7 (21%) 6 (23%) 2 (12%) 43 (35%) 33 (33%) 23 (29%)

Major 
complications

26 (13%) 16 (12%) 16 (14%) − − − 12 (13%) 10 (10%) 7 (9%)

The column displays numbers from the chart review for each subgroup. Of the 363 women included in the study (n), 263 women answered 
the questionnaire and 180 women participated in the follow-up visit. The women could have more than one complication.
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implant (OR  �  2.53, p  �  0.02 (CI: 1.18; 5.40)) while 
for women reconstructed with a TRAM fl ap, the RT 
increased the risk of major complications (OR  �  5.1, 
    Questionnaire 
 Table II summarizes data from the questionnaire. 
The results revealed that women with autologous tis-
sue reconstructions were generally more pleased with 
their reconstruction (p  �  0.002). They answered 
more positively to questions regarding their BR. 
There was no difference among the groups regarding 
their self reported overall health. 

 Logistic regression was used to assess the effect of 
procedure type on the 263 women ’ s opinion, while 
controlling for the women ’ s age at reconstruction, 
radiation therapy, tobacco use, time since reconstruc-
tion and BMI. The type of breast reconstruction pro-
cedure had a statistically signifi cant impact on the 
 “ excellent breast ”  parameter and therefore on the 
patient ’ s own rating of the BR. Women with an LD 
fl ap (OR  �  3.71, p  �  0.003 (CI: 1.57; 8.75)) or a 
TRAM fl ap (OR  �  7.71, p  �  0.0001 (CI: 4.35; 13.65)) 
were signifi cantly more pleased than women recon-
structed with an implant. 

 Recipients of an LD fl ap rated their breast 
shape (OR  �  4.41, p  �  0.003 (CI: 1.63; 11.92)) 
and the softness of the breast (OR  �  6.47, p  �  0.001 
(CI: 2.20; 19.00)) signifi cantly higher than did the 
women reconstructed with implants. Women recon-

 The median time since the breast reconstruction 
was seven years (range 3.3 – 16.8). The women were 
separated into two subgroups, dependent upon 
whether their breast reconstruction was performed 
more than or less than seven years ago. More women 
reconstructed with implants were reconstructed over 
seven years ago (p  �  0.01). 

 A review of the charts of the 263 women respond-
ing to the questionnaire showed no signifi cant differ-
ence between the reconstructive methods regarding 
minor complications of the breast (p  �  0.30). Nor 
was there any difference in the incidence of major 
complications between the implant group and the 
TRAM fl ap group (p  �  0.84). The LD fl ap group had 
no major complications (Table I). 

 Of the 206 women reconstructed with an implant, 
48 women had their implant exchanged for a new one. 

 Logistic regression was used to assess the infl u-
ence of RT, tobacco and BMI on the complications 
among the groups. Active smokers reconstructed 
with an implant had an increased risk of complica-
tions (OR  �  2.61, p  �  0.01 (CI: 1.29; 5.27)). Over-
weight women reconstructed with a TRAM fl ap had 
an increased risk of complications (OR  �  3.08, 
p  �  0.01 (CI: 1.29; 7.33)), while women recon-
structed with an implant did not (OR  �  1.05, p  �  0.89 
(CI: 0.49, 2.29)). RT increased the risk of the assem-
bled complications for women reconstructed with an 

Table II. Data from questionnaire.

Reconstructive procedure Implant n � 137 LD fl ap n � 26 TRAM fl ap n � 100 P-value

Overall satisfaction 88 (64%)
52

22 (81%)
14

84 (84%)
66

0.002
0.004

Expectations fulfi lled 87 (64%)
52

22 (81%)
14

84 (84%)
66

0.001
0.002

Feeling feminine 101 (74%)
62

22 (81%)
13

88 (88%)
71

0.020
0.010

Pleased with breast size 
compared to the 
opposite breast

69 (50%)
40

14 (54%)
8

80 (80%)
62

 � 0.0001
 � 0.0001

Pleased with breast shape 49 (36%)
30

17 (65%)
9

77 (77%)
59

 � 0.0001
 � 0.0001

Pleased with how the 
breast feels

56 (41%)
36

20 (77%)
13

94 (94%)
75

 � 0.0001
 � 0.0001

Pleased with the scar on 
breast

87 (63%)
49

19 (73%)
13

78 (88%)
61

0.054
0.037

Improved quality of life 114 (83%)
72

23 (88%)
14

90 (90%)
70

0.149
0.217

Changed my way of 
clothing

71(52%)
43

11 (42%)
6

46 (46%)
34

0.620
0.349

Increase in public bathing 51 (37%)
31

8 (31%)
4

40 (40%)
32

0.738
0.389

Good overall health 94 (69%)
60

21 (81%)
14

77 (77%)
57

0.348
0.746

Unchanged amount of 
physical activity

114 (83%)
72

21 (81%)
13

83 (83%)
64

0.969
0.392

Questionnaire reported answers were dichotomized with the positive answers in the above table. The value in italic is the answer for the 
participants in the follow-up visit.
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structed with a TRAM fl ap also rated their breast 
shape (OR  �  6.22 p  �  0.0001 (CI 3.25; 11.90)), 
breast size (OR  �  3.94, p  �  0.0001 (CI: 2.03; 7.63)) 
and the softness of the breast (OR  �  24.73, p  �  0.001 
(CI: 9.83; 62.27) signifi cantly higher than did women 
with an LD fl ap or an implant. 

 Radiation therapy (OR  �  0.49, p  �  0.03 
(CI: 0.25; 0.94)) and tobacco use at the time of the 
reconstruction (OR  �  0.38, p  �  0.003 (CI: 0.20; 
0.71)) had a negative infl uence on how pleased the 
patient was with breast size, according to the ques-
tionnaire. Smoking and RT did not infl uence the 
women ’ s opinion of breast shape or the feel of the 
breast.   

 Objective assessment 

 At the follow-up visit (Table III), women recon-
structed with autologous tissue had a superior 
objective overall result (p  �  0.0001) and a higher 
degree of symmetry between the breasts compared 
to the women reconstructed with an implant. The 
radiation treatment infl uenced the overall result 
negatively (OR  �  0.41, p  �  0.03 (CI: 0.2; 0.93)). 
Pigmentation changes, fi brosis, telangiectasia and 
less sensitivity of the skin were more frequent for 
the women reconstructed with autologous tissue. A 
pigmentation alteration was found on 50% of 
women reconstructed with a TRAM fl ap while it 
was 13% on women reconstructed with an implant 
(Table III). The women without surgery involving 
the abdomen were not more able to perform sit-ups 
or rise from a supine position without using their 
upper limbs. 

 Baker III-IV (Table IV) was found in 34% (29/85) 
of the women reconstructed with an implant. Capsu-
lar contracture was found more frequently (48% 
(11/23)), although not statistically signifi cant, in women 
previously treated with RT (p  �  0.3). 

 There are several reasons for choosing a BR. The 
most common reasons listed in the questionnaires 
were often related to trouble with the external pros-
thesis, for example with clothing, problems during 
warm summers and with physical activities, an asym-
metry problem with a large and heavy opposite 
breast, feelings of not being whole and the daily 
reminder of cancer. A substantial number of the 
women stated that the need to feel whole was their 
main reason for having a BR. 

 The women reconstructed with autologous tissue 
generally answered more positively in the question-
naire and they also had an overall objectively superior 
result. RT infl uenced the objective result negatively. 
There was no difference in the number of minor 
complications among the different procedure types. 
The incidence of necrosis requiring surgery was 
higher in women treated with RT and autologous 
tissue. Furthermore they had increased pigmentation 
changes and telangiectasia compared to women 
reconstructed with an implant. The women recon-
structed with an LD fl ap had no major complications 
or necrosis requiring revisional surgery.    

 Discussion 

 This study describes, with a median follow-up time 
of seven years, the outcome of 263 breast cancer 
patients who underwent BR at our institution between 
1990 and 2005. 

 In a Danish retrospective study of immediate BR 
with an implant, Str å lman et al. [27] reported a capsu-
lar contracture rate of 17%. The mean follow-up time 
was 34 months. According to the Danish Registry for 
Plastic Surgery of the Breast, more recent data reports 
a capsular contracture rate of 9.6% within 10 years [28]. 
At the follow-up visit, 34% had developed a capsular 
contracture. The degree of capsule was rarely graded in 
the patient charts. It was often described in words or 

Table III. Data from follow-up visit.

Reconstructive procedure Implant n � 85 LD fl ap n � 17 TRAM fl ap n � 78 P-value

Overall a good result 37 (44%) 12 (71%) 66 (85%) �0.0001
Good symmetry 22 (26%) 12 (71%) 50 (64%) �0.0001
Can get up from a supine position 

without using hands
49 (58%) 12 (71%) 40 (51%) 0.308

Can perform sit-ups 70 (82%) 13 (76%) 59 (75%) 0.508
Severe visibility of scar 15 (18%) 1 (6%) 11 (14%) 0.486
Good sensitivity to touch 60 (71%) 9 (53%) 23 (29%) �0.0001
Pigmentation changes 3 (13%∗) 6 (46%∗) 21 (50%∗) 0.039
Telangiectasia 10 (44%∗) 8 (62%∗) 29 (69%∗) 0.385
Fibrosis 7 (30%∗) 3 (23%∗) 20 (48%∗) 0.468
Overall a good result at the 

donor site
− 11 (65%) 57 (69%) 0.773

A total of 180 women participated in the follow-up visit.
The ∗indicates percent based on the number of women previously treated with



1060 B. O. Christensen et al.

just mentioned to exist. And consequently, the number 
of registered com plications for reconstruction with an 
implant may be under-reported. Furthermore implant 
exchange procedures are done at private hospitals and 
thus we have no knowledge of the reasons for the 
renewal. Minor complications and donor site morbidity 
were in agreement with the numbers reported in the 
literature [6,29,30]. 

 There is generally an agreement that RT after the 
BR increases complications and yields a worse out-
come, while RT before the reconstruction is subject 
to debate [5 – 7,31,32]. 

 We expected that more women previously treated 
with RT suffered complications, especially among 
the women reconstructed with an implant. The data 
from the patient charts confi rmed our hypothesis of 
a higher risk of complications after RT for women 
reconstructed with an implant. The incidence of 
severe necrosis negatively infl uenced the objective 
result of the TRAM fl ap reconstruction even years 
later. The late RT sequelae, such as hyper/hypo pig-
mentation, subcutaneous fi brosis and telangiectasia 
detected at the follow-up visit, were more frequent 
in women reconstructed with autologous tissue 
(Table III). This might be explained by pre-operative 
patient selection, although the possible progression 
of the late sequelae should also be considered. 

 More than 80% of the women reconstructed with 
autologous tissue were pleased with the overall result 
of their BR, compared to 64% of the women with an 
implant. 

 In a prospective study of implant, free and 
pedicled TRAM fl ap reconstructions Alderman et al. 
report no immediate objective difference in trunk func-
tion among women reconstructed with the free or the 
pedicled TRAM fl ap, while they report a long-term 
defi cit in trunk function for women with both the free 
and the pedicled TRAM fl ap reconstructions [33]. We 
did not fi nd any difference in the ability to rise from a 
supine position among women reconstructed with the 
different methods, while their ability to perform sit-ups 
was signifi cantly different. None of the above move-
ments are performed often in daily life, and thus rises 
the question of what measures should be used to test 
the infl uence of donor sites upon daily life. It is a dif-
fi cult task to differentiate among the multiple different 
reasons for lower back pain and we did not attempt this. 
To our knowledge there are no reports about the pedi-
cled TRAM fl ap should give rise to lower back pain. 

 The question of how much the donor site sequelae 
actually infl uence the daily life of the reconstructed 
women is relevant to the evolution of reconstruction 
techniques. Perhaps the different methods to spare 
abdominal muscle do not result in a major difference 
in the daily life of the individual women. This could 
be further examined in a randomized study between 
pedicled and free TRAM/DIEP fl aps. A randomi-
zation between more reconstructive procedures as 
implants or the LD fl ap would not be ethical. 

 Today more institutions have the setup and exper-
tise necessary for microsurgical reconstructions which 
spare the abdominal muscle. They are however often 
lengthy, costly and may be subject to anatomical vari-
ations. The pedicled TRAM fl ap and the LD fl ap 
reconstructions are still good reliable techniques for 
autologous breast reconstructions. 

 In conclusion, the majority of the women answer-
ing the questionnaire were pleased with their recon-
struction after a median of seven years. We found that 
most of the women had an objective, good overall 
result of their BR. The incidence of complications did 
not differ much among the different types of recon-
structions. Appropriate considerations should be taken 
to the opposite breast size, smoking status, BMI and 
to previous RT. Data from the northern and mid 
Danish regions indicate that a unilateral BR with 
autologous tissue, both satisfi es more women with the 
result, and yields an objectively superior result.   
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Table IV. Complications after the fi rst reconstructive procedure 
from the patient chart.

Reconstructive
procedure

Implant 
n � 206

LD fl ap
n � 34

TRAM fl ap
n = 123

Clinical infection 21 (10%) 4 (12%) 7 (6%)
Partial skin loss/
clinical fat necrosis

7 (3%) 4 (12%) 42 (34%)

Seroma, evacuated − − 1 (1%)
Prolonged wound 

healing 3 (2%) 2 (6%) 22 (18%)
Necrosis 4 (2%) - 10 (8%)
Hematoma (surgical 

evacuated) − − 2 (2%)
Skin perforation/

Implant rupture/
Implant loss 15 (7%) − −

Asymmetry/
Displacement 18 (9%) − −

Baker III, IV 10∗ (5%) − −
Donor site bulge/

hernia − − 10 (8%)
Hypertrofi c scarring 1 (1%) 1 (3%) 3 (2%)
Pain � 3 month 3 (2%) − 4 (3%)

The women may have more than one complication. ∗Additional 
11 women were registered in the charts as having capsular formation 
but with unknown Baker classifi cation.
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