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Chapterr 5 

Introduction n 

Overr the last decade, combined skin sparing mastectomy and immediate 
reconstructionn by use of an implant has become an accepted approach for the 
managementt of patients with breast cancer. Both the preservation of the native 
skinn envelope of the breast,1"6 and the immediate prosthetic reconstruction are 
presumedd to be oncologically safe.4"8 The combination minimizes the post-
mastectomyy deformity and improves the cosmetic result of the reconstruc-
tion.369111 Moreover, it does not interfere with the detection of recurrence of 
cancer.5'7-12133 Still, the main advantage of immediate breast reconstruction is its 
positivepositive psychological impact on the patient. This is reflected by less stress and 
aa less negative body image after the mastectomy.671417 Because the same 
appliess for women with a hereditary risk of breast cancer, the possibility of 
immediatee breast reconstruction may ease their difficult choice for a prophylac-
ticc mastectomy.18,19 

Thee main pitfall of the skin sparing technique is the need for extreme thinness of 
thee remaining skin envelope to ensure the resection of a maximum of glandular 
tissue.56-20211 As a result, skin flap ischemia occurs in 5 to 15% of patients and 
rangess from simple epidermolysis to full thickness skin flap necrosis.5,13-202223 

Suchh necrosis leads to exposure of the underlying muscle or implant which, in 
turn,, may lead to skin contractions as a result of secondary wound healing or to 
losss of the implant. Such loss occurs in 8 to 18% of patients and may also be 
thee result of dehiscence or infection.3 613,22-24 Additional complications of com-
binedd skin sparing mastectomy and immediate prosthetic reconstruction are 
seromaa (10 to 20%) and hematoma (0 to 2%).6-13 

Too date, the literature provides little or contradictory evidence of the influence of 
possiblee risk factors on the chance of short-term complications after this com-
binedd approach. Several such risk factors have been suggested, but most are 
nott borne out by scientific research (Table 1). We, therefore, assessed patient-
relatedd and breast-related characteristics as potential risk factors for these 
complications.. Additionally, we evaluated the oncological safety of this com-
binedd approach in The Netherlands Cancer Institute-Antoni van Leeuwenhoek 
hospital.. Because most recurrences of breast cancer occur during the first 4 
post-mastectomyy years,25"27 we restricted the inclusion in this study to patients 
withh a minimal follow-up of 4 years. 
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Tablee 1 : Overview of studies from the literature on characteristics alleged to, proven to, or proven 
nott to constitute a risk factor for postoperative complications of prosthetic reconstruction 
immediatelyy after skin sparing mastectomy. 

Characteristic c 

Age e 

Smoking g 

Allegedd to be 

aa risk factor 

Provenn to be 

aa risk factor 

n== 157" 

n== 157 ** 

Provenn not to 

bee a risk factor 

n== 112'5 

n== 142" 

n== 13034 

nn = 100" 

n== 130" Smoking g 

Bodyy mass index 

Generall health factors 

Previouss BCT 

Curativee mastectomy' 

Bilaterall mastectomy 

Definitivee prosthesis* 

nn = 133 15 

n== 130 'a 

n== 15721 

nn = 141 " 

nn = 

nn = 

nn = 

nn = 

nn = 

nn = 

1577 <4 

900 3b 

1300 31 

811 ',9 

142*5 5 

157M M 

Axillaryy node dissection nn = 130 *' 

nn = 130 

1122 3t 

130L,J J 

1300 r,J 

nn = The number of patients analyzed in each study 

BCTT = Breast conserving therapy 

|| = Mastectomy done for curative reasons as opposed to prophylactic surgery 

## = Immediate implantation of the definitive prosthesis rather than a tissue expander 

Materialss and Methods 

Subjects s 

Fromm July of 1996 through June of 2000, 174 skin sparing mastectomies were 
combinedd with immediate breast reconstruction in 120 patients with a mean age 
off 44 years (range, 23 - 75 years) and a mean body mass index of 23.6 kg/m2 

(range,, 17.1 - 38.2 kg/m2). Thirty-three of the 120 patients (44 breasts) were 
smokerss and 16 patients (20 breasts) featured a general health risk factor 
(Tablee 2). Ten patients (10 breasts) had previously undergone breast 
conservingg therapy including whole breast irradiation of the breast that was 
operated.. The skin sparing mastectomies were performed for prophylactic 
reasonss or curatively for invasive carcinoma or ductal carcinoma in situ (Table 
3).. Mastectomy and reconstruction were performed unilaterally in 66 patients 
andd bilaterally in 54 patients. 
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Tablee 2: General health risk factors in 120 patients who underwent a total of 174 mastectomies 
combinedd with immediate reconstruction. 

Generall health risk factor No of patients No of breasts 

Rheumatoidd arthritis 4 4 

Pulmonaryy disease 3 3 

Previouss oncologic treatment* 3 4 

Diabetess mellitus 2 3 

Cardiovascularr disease 1 1 

Alcoholl abuse 1 2 

Multiplee sclerosis 1 1 

M.. Cowden 1 2 

Totall 16 20 

"Previouss oncologic treatment unrelated to breast cancer 

Tablee 3: Indications for the 174 skin sparing mastectomies among the 120 patients. 

Indication n 

CurativeCurative mastectomy 

ductall carcinoma in situ 

invasivee carcinoma 

ProphylacticProphylactic mastectomy 

BP.CAA gene mutation carrier 

noo proven gene mutation 

Total l 

Noo of patients 

36 6 

30 0 

28 8 

45 5 

139 9 

Noo of breasts 

36 6 

30 0 

51 1 

57 7 

174 4 

Becausee unilateral curative mastectomy was combined with contralateral prophylactic mastectomy in 19 patients 
thee total number of patients seemingly amounts to 139. rather than 120. 

Thirty-fivee of the 54 bilaterally operated patients underwent bilateral prophylactic 
mastectomy.. In the other 19 bilaterally operated patients, the mastectomy was 
performedd as a curative measure in one breast and a prophylactic measure in 
thee other. Forty-four of the 66 unilaterally operated patients underwent their skin 
sparingg curative mastectomy without being, or without previously having been, 
operatedd on the other breast. The remaining 22 of our 120 patients were 
includedd in this study for curative (n = 4) or prophylactic (n = 18) skin sparing 
mastectomyy after they had previously undergone contralateral curative mas-
tectomy.. Hence, a total of 67 patients were operated for breast cancer in the 
Netherlandss Cancer Institute during this study. 
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Ablativee surgery 

Prophylacticc antibiotics were administered as a preoperative single-shot dose in 
699 patients (98 breasts), whereas antibiotics were continued for 1 or 2 days in 
thee remaining 51 patients (76 breasts). One-hundred and twenty-three of the 
mastectomiess were performed by a surgical oncologist and 51 by a fellow in 
oncologicc surgery. In general, a periareolar incision was extended laterally 
towardss the axilla to allow for optimal resection of glandular tissue.6 The nipple-
areolaa complex was never preserved. The thickness of the skin flaps was the 
samee as it would have been after modified radical mastectomy. Axillary lymph 
nodee dissection was additionally performed in 42 patients (46 breasts). This 
wass done through the mastectomy incision in 29 patients (33 breasts) and 
throughh a separate axillary incision in 13 patients (13 breasts). 

Reconstructivee surgery 

Immediatelyy after the skin sparing mastectomy was accomplished, the recon-
structionn was performed by a plastic surgeon (151 breasts) or a resident in 
plasticc surgery (23 breasts). After dissection of the origin of the major pectoral 
musclee from the costal arch and caudal part of the sternum, the inframammary 
andd pre-axillary folds were reconstructed by subcutaneous sutures to the costal 
periostt and serratus and minor pectoral muscle fascias, respectively. A defini-
tivee biodimensional textured cohesive gel-filled breast prosthesis (Inamed 
Aesthetics,, Dublin, Ireland) with a mean weight of 333 grams (range, 185 - 650; 
sd,, 144) was implanted subpectorally in 18 breasts (11 patients). The major 
pectorall muscle was subsequently sutured to the subcutaneous tissue of the 
caudall skin flap. The skin was primarily closed over the muscle. 
Inn the 156 remaining breasts (109 patients), a textured biodimensional tissue 
expanderr with integral injection site (Inamed Aesthetics, Dublin, Ireland) ranging 
inn full volume size from 300 to 600 cc was implanted subpectorally in the same 
way.. The intraoperative filling volume of the expander was 20 to 480 cc (mean, 
138;; sd, 70.8). Postoperatively, additional filling of the tissue expander was 
startedd after 2 weeks and repeated every other week. The final volume of the 
tissuee expander after filling ranged from 60 to 950 cc, (mean, 397; sd, 154.7). 
Subsequentt replacement of the tissue expander by a permanent, silicone filled 
prosthesiss was postponed for a mean of 8 months (range, 1 - 22; sd, 4). 
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Additionall oncological treatment and assessment ot cancer control 

Twenty-twoo patients received adjuvant radiotherapy (n = 5), chemotherapy 
(nn = 3), hormonal therapy (n = 9), or a combination of these (n = 5). Adjuvant 
therapyy was never started within the first 6 postoperative weeks and it was 
neverr delayed or otherwise compromised because of the immediate recon-
struction.. Patients who had undergone curative mastectomy were postopera-
tivelyy followed-up by a surgical oncologist every 6 months, and mammography 
wass performed every year. The oncologic safety of our combined operation was 
evaluatedd by means of number of loco-regional recurrences or distant metas-
tasess and the actuarial 5-year survival of the 67 patients who were operated for 
breastt cancer during this study. Prophylactically treated patients were post-
operativelyy examined every year for de novo breast cancer. 

Assessmentt of risk factors for an eventful outcome of surgery 

Short-termm postoperative complications were recorded as outcome measure of 

surgicall therapy. We defined that the outcome was complicated in cases where 

seroma,, hematoma, skin problems, or infection occurred within 6 weeks after 

surgery.. Wound dehiscence and all ischemic skin changes ranging from epi-

dermolysiss to severe skin necrosis were regarded as skin problems. The com-

plicationn was scored as 'mild' in cases where the complication did not lead to 

losss of the implant, or as 'severe' in cases where the implant was lost or 

explanted. . 

Statisticall analysis 

Wee statistically analyzed the influence of 5 patient-related characteristics that 
mayy have acted as risk factors on the incidence of a complicated postoperative 
coursee in our series of 120 patients. As such, the relation between the outcome 
off surgery and the characteristics age, general health risk factors, smoking 
habits,, and body mass index (BMI) of the patient, and whether the patient was 
operatedd unilaterally or bilaterally was assessed by univariate logistic regres-
sionn analysis. Logistic, rather than linear analysis was used because we had a 
binaryy dependent variable (e.g., whether or not the postoperative course was 
complicated).. No correction was made for multiple testing. 
Thee characteristics age and BMI are the only continuous variables we examined 
forr this study. Often, the unit of expression of such variables is not a clinically 
interestingg one. For example, it is clinically more interesting to be informed 
aboutt whether an increased BMI (more than 25 kg/m2) leads to increased risk of 
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postoperativee failure than about what the odds ratio is per 1 kg/m2 of increase of 
BMI.288 Likewise the continuous variable 'age' was reduced to a binary explana-
toryy variable, i.e. whether the patient's age was over the mean age (44 years), 
orr not. 

Acceptingg the patient-related characteristics as explanatory variables, such 
analysiss yields the odds ratio for each of the 5 characteristics. This odds ratio is 
ann estimate of the relative risk of having a complicated postoperative course 
whenn the corresponding explanatory variable, or characteristic, is present. A 
valuee above 1.0 indicates an increased risk of having a complicated postopera-
tivee course when the characteristic is present, whereas a value below 1.0 indi-
catess a decreased risk. In addition to this estimate, comprehensive computer 
outputt for this analysts includes the 95% confidence interval (95% CI) for the 
truee value of the odds ratio for each characteristic and the p-value of a Wald 
statisticc testing the null hypothesis that the relative risk of a complicated post-
operativee course associated with the characteristic is 1.O.29 A p-value under 
0.055 was accepted as indicative of statistical significance. In case characteris-
ticss proved significant, univariate analysis was followed by multivariate logistic 
regressionn analysis to exclude possible dependence among these characteris-
tics. . 

Ass potential breast-related risk factors we compared the complicated and 
uneventfull surgical outcome of our series of 174 immediate reconstructions for 
thee levels of experience of the general surgeon (staff versus fellow) and the 
plasticc surgeon (staff versus resident), and for the indication for operation (cura-
tivee versus prophylactic). Furthermore, we compared whether the remaining 
mammaryy skin was submitted to immediate postoperative full expansion by the 
definitivee prosthesis or to partial expansion by a tissue expander. Moreover, we 
investigatedd the influence of the duration of antibiotic prophylaxis and of an 
additionall axillary lymph node dissection. We distinguished whether or not such 
dissectionn was done through a separate axillary incision. Finally, we analyzed if 
previouss radiotherapy influenced the surgical outcome. We calculated the num-
berr of eventful implantations for each of these 8 characteristics as a fraction of 
thee number of operated breasts rather than as a fraction of the total number of 
patients.. Again these characteristics were assessed by logistic regression 
analysiss using the characteristics as explanatory variables. We realized that the 
oddss ratios and p-values thus obtained may not be precise because we 
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reportedd the results for all breasts as if they were independent. We accepted 
thatt ours is a theoretical separation of 2 clusters of patient-related and breast-
relatedd risk factors, and that the results of both clusters cannot be regarded 
conjointly. . 

Assessmentt of risk factors for the loss of the implant 

Clinically,, the loss of an implant is the most important measure of the outcome 
off breast reconstruction. Therefore, we statistically analyzed the influence on 
thee incidence of loss of the implant in our series, of the same 5 patient-related 
andd 8 breast-related characteristics that may have acted as risk factors. 
Finally,, we assessed the influence on the incidence of the loss of the implant in 
ourr series of 174 breasts, of the event of having a postoperative seroma, 
hematoma,, skin problem, or infection by univariate logistic regression analysis. 

Results s 

Thee short-term postoperative course was uneventful in 80 of the 120 patients 
(67%),, or 125 of the 174 breasts (72%). Mild complications were encountered in 
233 patients (19%), or 30 breasts (17%). In some of these patients, more than 
onee mild complication occurred (Table 4). Still, all these were treated conserva-
tivelyy and did not lead to loss of the implant. 

Tablee 4: Number of complications as observed after 49 skin sparing mastectomies in 40 of the 120 
patients. . 

Complication n 

MildMild complications 

seroma a 

hematoma a 

skinn problem 

infection n 

SevereSevere complications 

seroma a 

hematoma a 

skinn problem 

infection n 

Noo of patients 

16 6 

3 3 

5 5 

6 6 

1 1 

8 8 

14 4 

Noo of breasts 

19 9 

3 3 

5 5 

8 8 

2 2 

8 8 

16 6 

Becausee various mild or severe complications could occur in one patient, the total number of complications scored 
iss higher than the number of patients (or breasts) with a complication. 
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Severee complications resulting in explanation were encountered in 17 patients 
off the 120 patients (14%), or 19 of the 174 breasts (11%). Again, more than one 
complicationn occurred in some of these patients (Table 4). 

Influencee of potential risk factors on a complicated outcome of surgery 

Univariatee analysis showed the characteristics age and being operated on uni-

laterallyy to yield significant odds ratios (Table 5). The risk of having a complica-

tionn in our series increased by 123% for patients older than 44 years and 

patientss operated on unilaterally had 157% more chance of a complication than 

patientss who underwent bilateral surgery. Multivariate analysis of these 2 

significantt patient-related characteristics yielded that there was no significant 

associationn between both. 
Nonee of the breast-related characteristics significantly influenced the outcome 
off surgery but the extra risk of additional axillary lymph node dissection proved 
almostt significant (Table 6). Likewise, being operated on by the resident of 
plasticc surgery led to more complications, although not significantly so. 

Tablee 5: Patient-related characteristics of ail 120 patients and of those with an uneventful or 
complicatedd postoperative course. 

Postoperativee course 

Characteristicc all patients uneventful complicated odds ratio (95% CI) p-value 

(n=120)) (n = 80) (n = 40) 

Meann age, years (sd) 44 (10.0) 42 (10.0) 47 (10.0) 

Meann BMI, kg/m2(sd) 23.6 (3.6) 23.3 (3.3) 24.2 (4.1) 

Smokingg 32 17 15 

Generall health factors 16 8 8 

Unilaterall surgery 54 42 12 

** statistically significant at p < 0.05 level. 

tt To calculate the odds ratio for the characteristics age and BMI, both continuous variables were reduced to a 
binaryy explanatory variable. The characteristic age was reduced to whether the patient's age was over the mean 
agee of our patients (44 years), or not. The characteristic BMI was reduced to whether the patients BMI was more 
thann 25 kg/m?, or not. 

Influencee of potential risk factors on loss of the implant 

Univariatee analysis showed that the risk of losing the implant increased to 300% 

inn patients who were operated unilaterally rather than bilaterally (Table 7). Like 

heldd true for the other patients-related characteristics, however, this increase 

wass not statistically significant. 

2.231" " 

0.74f f 

2.22 2 

2.25 5 

2.57 7 

(1.01 1 

(0.32 2 

(0.97 7 

(0.78 8 

(1.15 5 

4.88) ) 

1.69) ) 

5.12) ) 

6.53) ) 

5.88) ) 

0.05* * 

0.48 8 

0.06 6 

0.14 4 

0.02* * 
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Tablee 6: Breast-related characteristics of all 174 reconstructed breasts and of those with an 
uneventfull orcomlicated postoperative course. 

Characteristic c 

Prophylacticc surgery 

Felloww surgeon 

Residentt plastic surgeon 

Definitivee prosthesis 

Singlee shot antibiotics 

Axillaryy dissection 

Separatee incision 

Previouss BCT 

alll breasts 

(nn = 174) 

109 9 

51 1 

23 3 

18 8 

98 8 

46 6 

13 3 

10 0 

Postoperativee course 

uneventful l 

(nn = 125) 

80 0 

35 5 

13 3 

11 1 

73 3 

28 8 

7 7 

5 5 

complicated d 

(nn = 49) 

29 9 

16 6 

10 0 

7 7 

25 5 

18 8 

6 6 

5 5 

oddss ratio 

1.23 3 

1.25 5 

2.21 1 

1.73 3 

0.74 4 

2.01 1 

2.35 5 

2.73 3 

(95%% CI) 

(0.62-- 2.41) 

(0.611 - 2.55) 

(0.90-5.44) ) 

(0.633 -4.75) 

(0.38-- 1.44) 

(0.988 -4.12) 

(0.755 -7.40) 

(0.755 - 9.87) 

p-value e 

0.56 6 

0.55 5 

0.09 9 

0.29 9 

0.38 8 

0.06 6 

0.14 4 

0.13 3 

BCTT = Breast conserving therapy 

Tablee 7: Patient-related characteristics of all 120 patients and of those in whom the implant was 
preservedd or lost. 

Characteristic c 

Meann age, years (sd) 

Meann BMI, kg/m? (sd) 

Smoking g 

Generall health factors 

Unilaterall surgery 

alll patients 

(nn = l20) 

444 (10.0) 

23.66 (3.6) 

32 2 

16 6 

54 4 

Implants s 

preserved d 

(nn = 103) 

433 (10.0) 

23.77 (3.7) 

28 8 

14 4 

50 0 

lost t 

(nn = 71) 

488 (11.0) 

23.44 (3.4) 

4 4 

2 2 

4 4 

oddss ratio 

2.27' ' 

0.75' ' 

0.82 2 

0.85 5 

3.00 0 

(95%% CI) 

(00 78-6.60) 

(00 23-2.48) 

(0.25-2.74) ) 

(0.18-4.11) ) 

(0.93-10.0) ) 

p-value e 

0.13 3 

0.64 4 

0.75 5 

0.84 4 

0.06 6 

** To calculate the odds ratio for the characteristics age and BMI, both continuous variables were reduced to a 
binaryy explanatory variable. The characteristic age was reduced to whether the patient's age was over the mean 
agee of our patients (44 years), or not. The characteristic BMI was reduced to whether the patient's BMI was more 
thann 25 kg/m^ or not. 

Thee implant was lost in 4 of the 10 breasts that had previously been irradiated 
ass part of breast conserving therapy. Such radiotherapy and being operated by 
aa resident of plastic surgery proved the only breast-related characteristics that 
significantlyy increase the risk of explantation of the implant (Table 8). 
Multivariatee analysis of these 2 breast-related characteristics yielded that they 
weree not statistically dependent. 
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Tablee 8: Breast-related characteristics of all 174 reconstructed breasts and of those in which the 
implantss were preserved or lost. 

Characteristic c 

Prophylacticc surgery 

Felloww surgeon 

Residentt plastic surgeon 

Definitivee prosthesis 

Singlee shot antibiotics 

Axillaryy dissection 

Separatee incision 

Previouss BCT 

alll breasts 
<nn = 174) 

109 9 

51 1 

23 3 

18 8 

98 8 

46 6 

13 3 

10 0 

Implants s 

preserved d 

( n == 155) 

99 9 

45 5 

16 6 

16 6 

88 8 

41 1 

11 1 

6 6 

(n n 

lost t 

== 19) 

10 0 

6 6 

7 7 

2 2 

10 0 

5 5 

2 2 

4 4 

oddss ratio 

0.63 3 

1.13 3 

5.07 7 

1.02 2 

0.85 5 

0.99 9 

1.54 4 

6.62 2 

{95%% CI) 

(0.244 - 1.64) 

(0.40-3.15) ) 

(1.75-- 14.7) 

(0.222 - 4.83) 

(0.333 - 2.20) 

(0.344 - 2.93} 

(0.322 - 7.54) 

(1.68-26.1) ) 

p-value e 

0.34 4 

0.82 2 

0.003* * 

0.98 8 

0.73 3 

0.99 9 

0.59 9 

0.007* * 

BCTT = Breast conserving therapy 

** statistically significant at the p < 0.05 level 

Tablee 9: Four postoperative symptoms that may have acted as risk factors for loss of the implant of 
alll 174 implants. 

Postoperativee symptom odds ratio (95% CI) p-value 

Infectionn 257 (42.9-1520) 0.00* 

Skinn problem 9.76 (2.86-33.3) 0.00* 

Hematomaa 9.00 (1.19-68.1) 0.03* 

Seromaa 4.28 (1.42-12.9) 0.01* 

** statistically significant at the p < 0.05 level 

influencee of other postoperative complications on loss of the implant 

Postoperativee seroma, hematoma, infection, and skin problems all featured a 

significantt risk of loss of the implant (Table 9). Infection, in particular, inevitably 

ledd to explantation. 

Long-termm cancer control 

Thee follow-up of the 35 patients who underwent bilateral prophylactic mastec-
tomyy ranged from 52 - 91 months (mean, 70.2 months) and no breast cancer or 
relatedd disease was observed in any of these patients. 

Sevenn of the 85 patients who underwent curative mastectomy either previous to 
orr during this study, had loco-regional recurrence (n = 2) or distant metastasis 
(nn = 5) of their breast cancer. In one additional patient, breast cancer was found 

73 3 
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inn an axillary glandular tissue residu of the prophylactically operated breast, 18 
monthss after combined unilateral curative and contralateral prophylactic mas-
tectomyy (Table 10). In all, 5 of these 85 patients died. Four patients died of 
breastt cancer and one died of tuba cancer. As 3 of these patients died within 5 
yearss after the skin sparing mastectomy, the actuarial 5-year survival rate of the 
677 patients who underwent curative mastectomies during this study was 0.96. 
Thee follow-up of the remaining 62 curatively operated patients ranged from 53 -
1711 months (mean, 73.4 months). 

Tablee 10: Breast cancer-related disease as observed during follow-up in 8 of the 85 patients who 
underwentt curative mastectomy either previous to or during this study. 

Timee interval after 

mastectomy y 

(months) ) 

9 9 

10 0 

15 5 

18 8 

24 4 

25 5 

31 1 

58 8 

Diagnosis s 

locall recurrence 

distantt metastasis 

distantt metastasis 

cancerr in residu" 

locall recurrence 

distantt metastasis 

distantt metastasis 

distantt metastasis 

Patient's s 

status s 

deceased d 

deceased d 

deceased d 

alive e 

alive e 

alive e 

alive e 

deceased d 

Survivall after 
mastectomy y 
(months) ) 

45 5 

61 1 

22 2 

75 5 

59 9 

62 2 

75 5 

65 5 

** Cancer diagnosed in an axillary residu of the prophylactically operated breast after combined unilateral curative 
andd collateral prophylactic mastectomy 

Discussion n 

Currently,, women with breast cancer or hereditary increased risk of breast 
cancerr face many therapeutic decisions. Often, there is more than one option of 
primaryy and adjuvant oncological treatment. Furthermore, the various tech-
niquess of breast reconstruction and the different aesthetic outcome of each of 
thesee techniques present as additional choices to these women. Although 
breastt reconstruction is not a 'must', it is always a possibility and, consequently, 
eachh patient ought to be given the right to choose from all options open to her. 
Immediatee breast reconstruction may be one of these options. It was first men-
tionedd by Hueston and McKenzie in 1970,30 and has been pioneered by 
Georgiadee et al.31 and Argenta et al.32 since the late 1970's. One of the major 
factorss preventing its acceptance were the concerns of surgical oncologists 
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towardss immediate reconstruction.8 These concerns included the possible com-
promisee of surgical therapy and adjuvant irradiation or chemotherapy, the pos-
siblee inhibition of tumor-host relationship, and the possible influence on early 
recurrence.155 With experience these concerns have decreased,5815 and they 
mayy further decrease by more extensive sharing of knowledge between plastic 
surgeonss and surgical oncologists. Hence, we stress the importance of infor-
mingg patients and surgical oncologists alike, of all options of breast reconstruc-
tion. . 

AA major challenge in breast reconstruction is the absence of an adequate skin 
coverr as a result of the mastectomy. Since the 1970's, it is possible to regain 
thee amount of skin needed for the reconstruction by expansion of the remaining 
skinn of the chest wall. The introduction of skin sparing techniques of mastec-
tomyy has limited the need for such tissue expansion.6923 Using these tech-
niques,, most of the mammary skin envelop can immediately be used to cover 
ann implant as only the nipple-areola complex, possible scars of previous biopsy 
incisions,, and the skin overlying superficial tumors are resected. To allow for 
adequatee cover of the implant, the reconstructive surgeon should preoperatively 
givee an advice regarding the design of the resection and remaining skin flaps in 
orderr to tailor the reconstruction to the need of the patient.52333 Such a design 
shouldd not compromise tumor ablation and, obviously, the final decision about 
thee margin of resection and the amount of skin to be resected remains in the 
handss of the ablative surgeon. Hence, the treatment of these patients is ideally 
startedd preoperatively by a multidisciplinary team that minimally includes an 
surgicall oncologist and a plastic surgeon. Because the ablative and reconstruc-
tivee needs are likely to conflict, it seems inappropriate to leave both tasks in the 
handd of one surgeon. 

Still,, it may not be possible to immediately reconstruct a breast of the size that 
thee patient expects even in cases where skin sparing techniques are applied. 
Apartt from depending on the patient's expectations, this depends on the quan-
tityy and quality of the skin flaps left after the mastectomy. Limited dimensions of 
thee skin flaps may not allow to immediately address the expectations of the 
patientt and, therefore, it may be needed to initially implant a tissue expander 
ratherr than the definitive prosthesis. Likewise, the quality of the flaps may indi-
catee the initial use of a less voluminous tissue expander to try and decrease the 
riskk of skin problems.3,24 This quality depends on its vascularization which, in 
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turn,, depends on the thickness and length of the skin flap. The efficacy of a 
mastectomy,, however, depends on the ability to remove all breast tissue and 
thee surgical oncologist is inclined to 'fillet' the skin flaps to minimize the amount 
off residual breast tissue. 

Thee over-all rate of short-term complications observed in our patients was 33% 
andd 14% of the patients eventually lost their implant. This compares to the 55% 
over-alll complication rate and 18% implant loss observed by Bailey et al.24 and 
thee 8 to 15% of severe complications reported by others.1922273435 Our compli-
cationn rate may well reflect the inclusion of those patients who asked to have a 
breastt reconstruction even though they knew that they ran an increased risk as 
aa result of known or alleged risk factors (Table 1). Additionally, it may reflect our 
inclusionn of minor complications as a measure of surgical outcome whereas 
previouss studies restricted this measure to severe complications.2434 Finally, as 
thee long-term oncological outcome of the previous studies is not known, we can 
nott assess whether or not the completeness of resection and the limited thick-
nesss of skin flaps associated with that completeness, may have contributed to a 
possiblee difference in observed complication rate. 

Thee first goal of our study was to assess potential risk factors for the short-term 
complicationss we observed. Contrary to previous studies,2234"36 our observations 
indicatee advanced age to be a risk factor. The same applies to previous radio-
therapy,34355 but not to smoking, increased BMI, or general health factors. Con-
traryy to Bailey et al24 and Nahabedian et al,34 we observed significantly more 
complicationss after an unilateral mastectomy than following bilateral mastecto-
miess (odds ratio, 0.39; p = 0.02). This may be explained by the fact that most 
unilaterall mastectomies were done for curative reasons, whereas most bilateral 
mastectomiess were performed prophylactically. Breast cancer stage can 
adverselyy affect immune competence,34 and this may be an explanation for the 
lesss favorable outcome of curative mastectomy in comparison to that of 
prophylacticc mastectomy in relatively healthy patients. In this, our observations 
supportt those of Barreau-Pouhaer et al.35 

Likee others,24 we observed more complications after immediate implantation of 
aa definitive prosthesis in comparison to a tissue expander (odds ratio, 1.73). 
Thatt this relative risk did not reach statistical significance (p= 0.29) may be 
explainedd by the limited number of immediately implanted definitive prostheses 
inn our series (n = 18). Although immediate implantation of the definitive prosthe-
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siss has been suggested as a risk factor of complicated surgical outcome,3 

Nahabediann et al.34 proved this risk not to be higher than after the implantation 
off a tissue expander. Bailey et al.24 even indicated that tissue expanders may 
havee a higher rate of loss due to losses during the course of expansion. These 
authorss further proved that implants of 400 cc or larger were lost significantly 
moree often than smaller implants and suggested that this may occur because 
suchh large implants may only partially be covered by muscle. We feel that the 
lengthh of skin flaps implicitly associated with such large implant volumes may 
alsoo contribute to the increase of complication rate. Additional prospective study 
iss needed to clarify what resection volume may still be safely replaced imme-
diatelyy after a skin sparing mastectomy. 
Ourr second goal was to assess the oncological safety of our combined 
approach.. We observed loco-regional relapse in 2 of the 85 patients (2%) who 
underwentt curative mastectomy either previously or during this study. This inci-
dencee compares to the 5 to 8% incidence observed in patients who solely 
undergoo total mastectomy.26 Hence, we conclude that our combined approach 
iss oncologically as safe as more extensive ablative surgery without immediate 
reconstruction.. In high-risk patients the development of cancer in the residual 
breastt tissue following prophylactic skin sparing mastectomy is reported to 
rangee from 1 to 9%.1937 Because we did not observe any de novo tumors in the 
355 bilaterally prophylactically operated patients, we proved our combined 
approachh an adequate prophylactic measure in our hands. 

Conclusions s 

Wee assessed the influence of 5 patient-related and 8 procedure-related 
characteristicss on the outcome of combined skin sparing mastectomy and 
immediatee breast reconstruction by use of an implant. Short-term complications 
occurredd significantly more often in patients who were older than the mean age 
off 44 year and in patients who underwent unilateral surgery. Implants were 
significantlyy more often lost in breasts that had previously been irradiated during 
breastt conserving therapy and in breasts that were operated by a plastic surgi-
call resident. The chance of losing the implant increased ten-fold in cases where 
skinn problems occurred postoperatively and explantation was inevitable in 
casess where infection occurred. From an oncological point of view, the com-
binedd approach is as safe as conventional ablative surgery without immediate 
reconstruction. . 
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