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Thee evolution of reconstructive breast surgery 
withinn oncologic boundaries: 
AA general introduction 



Chapterr 1 

Generall  Introductio n 

Thee primary concern in breast cancer treatment is oncologic adequacy and 
safetyy and breast reconstruction is justifiable only if it does not restrict the 
oncologicc treatment. Still, reconstruction of the breast reduces the mutilation of 
oncologicc treatment and this helps the patient to cope with her feeling of being 
betrayedd by her body, as well as to cope with the impending loss of integrity of 
herr body. Apart from a restoration of cosmesis, breast reconstruction features 
psychologicall benefits such as reduction of emotional stress and a negative 
post-mastectomyy body image.13 The most important reasons for women to ask 
forr breast reconstruction, however, are the reluctance to wear an external 
prosthesiss that is often dislocated or lost, the ability to wear a greater choice of 
clothess without being confronted by an emptiness of the décolleté, and the urge 
too restore body wholeness and self image,3"5 Still, an amazingly low 10% of 
womenn undergo breast reconstruction after mastectomy.6 This can mainly be 
explainedd by the unawareness of the possibility of reconstruction among these 
womenn and their oncologists.78 Obviously, there is a need to more extensively 
informm women who face breast cancer treatment about these possiblities, their 
risks,, and their results. Only then, each woman can make a true choice of 
treatmentt options open to her. Furthermore, the low percentage may be 
explainedd by a lack of facilities to offer such reconstructions. In an optimally 
staffedd and equipped oncologic institute like ours, approximately 50% of women 
undergoo breast reconstruction. This percentage may even be as high as 92% 
amongg women who undergo prophylactic mastectomy and who are, conse-
quently,, not bound by oncological restrictions.9,10 

Thee principle of reconstructive surgery in the Netherlands Cancer Institute-
Antonii van Leeuwenhoek hospital is that reconstruction may only start if, and 
when,, adequate oncologic treatment including possible tumor resection allows 
it.. The oncologic, ablative task of the surgical oncologist is intentionally sepa-
ratedd from the reconstructive task of the plastic surgeon. The responsibility of 
thee ablative surgeon extends to the completeness of resection; no more and no 
less.. Reconstructive goals are not to impede with the completeness and safety 
off the oncologic goals. This does not imply that ablative and reconstructive sur-
geonss cannot cooperate to achieve a superior result for the patient, as together 
eachh achieves more. Within the boundaries of safe and adequate oncologic 
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treatmentt that are guarded by the oncologist, the plastic surgeon may steer the 

surgicall oncologist to obtain such a superior result. 

Hence,, the requirements and results of breast reconstruction are not only dic-

tatedd by reconstructive possibilities but, rather, by oncologic requirements, 

possibilities,, and results. This general introduction seeks to illustrate how the 

evolutionn of oncologic breast surgery stipulated the evolution of reconstructive 

breastt surgery. 

Evolutionn of surgical treatment of breast cancer 

Althoughh breast cancer has been recorded to have been treated surgically as 
earlyy as the first century A.D.,11 the modern era of oncologic breast surgery 
startedd at the end of the ninteenth century when Halsted successfully performed 
thee first radical mastectomies under general anesthesia.12 Conservation of the 
pectoraliss major muscle during oncologic mastectomy and dissection of the 
axillaryy lymph nodes was introduced in 1948 by Patey and Dyson,13 and popu-
larizedd by Madden, as of 1965.14 

Itt took until the 1980's for breast conservation therapy to become more gener-
allyy accepted as a valuable treatment of early stage breast cancer,15 even 
thoughh this mode of therapy had been pioneered at the Foundation Curie in 
Pariss since the 1930's.16 Likewise, it took until the late 1980's before skin 
sparingg oncologic mastectomy described by Toth and Lappert17 and by Kroll18 

becamee more widely accepted,19 even though this technique had already been 
introducedd for non-oncologic indications by Freeman, in 1962.20 These and 
otherr advances in surgical, radiological, and chemotherapeutical breast cancer 
treatmentt increasingly emphasized tissue conservation and the reconstructive 
requirementss and techniques adapted concurrently.21 

Thee modern era of post-mastectomy breast reconstruction started in the 1950's 
whenn de Cholnoky successfully tranferred a tubed flap from the mid-abdomen 
too the mastectomy site.22 With the introduction of the silicone endoprothesis by 
Croninn in 1962, it became easier to replace resected breast tissue.23 Still, it took 
untiluntil 1970 for Hueston and McKenzie to introduce the delayed primary recon-
struction,, which consisted of a breast reconstruction 2 to 4 days after mastec-
tomy.244 True immediate breast reconstruction gained popularity in the late 
1970's,25266 but immediate breast reconstruction in combination with skin sparing 
oncologicc mastectomy was only introduced in 1984.17 
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Consequently,, breast reconstruction after breast cancer treatment currently 
includess a wide variety of treatment strategies and techniques. These range 
fromm delayed to immediate reconstruction, from non-skin sparing to skin sparing 
techniques,, and from prosthetic implantations to microsurgical transplantation of 
autologouss tissues.5,242729 

Thee evolution of breast conservation therapy 

Becausee breast conservation therapy (BCT) and mastectomy proved to feature 
comparablee results in terms of local cancer control and long-term survival, the 
U.S.. National Cancer Institute, in 1990, concluded that breast conserving 
therapyy is an appropriate treatment for stage I and stage II breast cancer.15 

Consequently,, superior cosmesis became an important secondary goal of BCT. 
Evenn though large tumor size alone is not considered a contraindication for BCT 
inn terms of local tumor control,3031 this size plays a major role in the feasibility of 
BCTT in terms of cosmetic results.3234 Therefore, we investigated whether imme-
diatee replacement of the lost volume of large T2 tumors ( 2 - 5 cm) and T3 
tumorss (> 5 cm) by a deepithelialized latissimus dorsi myocutaneous transposi-
tionn flap enhanced this cosmesis. This way, it may be possible to equally offer 
patientss with larger breast tumors the opportunity to opt for BCT. The long-term 
outcomee of this study is presented in Chapter 2. 

Immediatee versus delayed reconstruction after conventional mastectomy 

Forr a variety of reasons, BCT may not be indicated and conventional mastec-

tomyy is preferred. As a result, the reconstructive challenge may include the 

restorationn or replacement of both the skin envelope, and the content of the 

breast.. This may be done immediately subsequent to the mastectomy, or 

delayed.. Historically, breast reconstructions were delayed for months or even 

yearss after mastectomy because of fear to compromise adjuvant therapy or 

maskk a local recurrence.31835 Also, a period of explicit confrontation with the 

losss of a breast has been suggested to be beneficial for some women to accept 

thatt loss.36 

Thee main disadvantage of delayed reconstruction is the intervening period of 
unrestoredd mutilation and the implicit need of subsequent operations for secon-
daryy breast reconstruction. The remaining mammary skin, then, needs to be 
expandedd which results in even additional operations. Alternatively, a skin flap 
iss added at the cost of an extra scar in its donor area and, more often than not, 
aa difference of quality and color between native mammary skin and the trans-
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plantedd skin. The resulting patchwork-like appearance may be an aesthetic dis-

advantage. . 

Immediatee breast reconstruction may prevent the use of such flaps, as it may 

preventt postponement of reconstruction and the need for additional opera-

tions.255 Its overall rate of complication does not significantly differ from that of a 

delayedd procedure.21 With the increase of knowledge and experience of both 

ablativee and reconstructive breast surgeons, immediate reconstruction has 

becomee more accepted and this acceptance may further be increased by more 

extensivee sharing of knowledge between plastic surgeons and surgical oncolo-

gists.37 7 

Still,, there are various reasons for a patient or her doctor to postpone the 
reconstructionn and, consequently, the challenge to restore both the skin enve-
lopee and the content of the breast remains. An elegant technique to replace the 
skinn of the amputated breast by the relative surplus of skin of the lateral exten-
sionn of that breast was introduced by Holmström and Lossing, in 1986.38 

Becausee this technique apparently was not met with much enthusiasm outside 
thee Scandinavian countries, we prospectively investigated the feasibility and 
outcomee of the use of this lateral thoracodorsal flap. This study is presented in 
Chapterr 3, which also presents some extra indications for the use of this flap. 
Ann additional indication for the same flap may be its use as a salvage procedure 
forr partial loss of other flaps used for breast reconstruction. This use of the 
laterall thoracodorsal flap is illustrated in Chapter 4. 

Prostheticc implantation versus autologous transplantation 

Whetherr immediate or delayed, breast reconstruction always involves the 

replacementt of the resected content of the breast. Since silicone breast 

implantss became available in 1962,23 they have widely been applied for 

cosmeticc or reconstructive restoration of the breast mould. The immediate 

implantationn of such prostheses after skin sparing mastectomy is relative simple 

andd usually allows for a one-stage replacement of the breast content. Although 

theree are various types of filling material of the prosthesis available, silicone-

filledd prostheses have the advantage of being less permeable and of lacking a 

fill-nipplee that is vulnerable of leakage. So-called biodimensional silicone-filled 

breastt prostheses, furthermore, more closely resemble the natural shape of the 

breast.39 9 
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Still,, the use of silicone-filled prostheses became controversial because of 
allegedd systemic and proven local complications and this led to their relative 
bann by the U.S. Food and Drug Administration (FDA), in 1992.40 Since, multiple 
studiess could not confirm the serological changes or immunological background 
off these allegedly silicone-related complaints,94142 and this had led to a step-
wisee revision of the FDA moratorium. Although implant-related local disorders 
doo occur, the majority of women are satisfied after immediate breast recon-
structionn by use of a subpectoral^ implanted silicone-filled prosthesis.43 Still, 
breastt prostheses are mechanical devices and they have a limited expectancy 
off integrity.44 Consequently, the appearance of breasts that are reconstructed 
byy use of a prosthesis may deteriorate over time, e.g. as a result of capsular 
contraction.455 Moreover, an initially pleasing symmetry to the contralateral non-
operatedd breast may be lost as a result of the aging and natural development of 
thatt breast. Finally, a prosthetic breast reconstruction may be contra-indicated 
becausee of previous or subsequent radiotherapy of the chest wall.946"50 Previous 
orr subsequent adjuvant chemotherapy seems not to feature similar detrimental 
consequences.51 1 

Ass a result of silicone anxiety, concern of unnatural appearance, or the outcome 
off previous chest wall radiotherapy, an increasing number of women undergo 
breastt reconstruction by transplantation of autologeous tissues. Procedures 
suchh as the pedicled transposition of the latissimus dorsi myocutaneous flap 
(combinedd with an implant) or a pedicled transposition or microsurgical trans-
plantationn of the rectus abdominis myocutaneous (TRAM) flap may be per-
formedd secondarily or immediate after the mastectomy. More recently, the 
microsurgicall transplantation of the deep inferior epigastric perforator (DIEP) 
flapp or superior gluteal artery perforator (S-GAP) flap have been introduced as 
excellentt methods of autogenous breast reconstruction with less donor site 
morbidity.5253 3 

Thee advantages of autologous over prosthetic reconstruction include the natural 
warmth,, softness, and suppleness of the reconstructed breast and its long-term 
symmetryy to the contralateral non-operated breast. Also, radiation therapy after 
autologouss tissue reconstruction is usually well tolerated.37 Disadvantages 
includee the additional scar in the flap donor area, the longer operation time, 
possiblee additional operations, and a more severe morbidity of these techniques 
ass compared to prosthetic reconstructions. The need of an abdominal or gluteal 
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surpluss of subcutaneous tissues associated with these autologous techniques 
impliess that not all women may or will choose such reconstruction. 

Thee evolution of prophylactic mastectomy 

Advancess in genetic testing today allow the identification of women with 
increasedd risk of breast cancer. Women with a hereditary increased risk of 
breastt (and ovarian) cancer carry a mutation in either the BRCA1 or BRCA2 
gene,, in which BRCA stands for Breast Related CAncer. The estimated lifetime 
riskk of breast cancer for these carriers ranges from 55 to 80%.54 If genetic 
testingg is inconclusive but breast cancer has occurred in multiple generations of 
aa family, this risk is still estimated to be 30 to 50%.55 Regular surveillance, 
chemoprevention,, or prophylactic bilateral mastectomy and oöphoro-tubectomy 
aree options open to these women. 
Althoughh the reduction of risk of breast cancer in proven BRCA1 and BRCA2 
mutationn carriers predictably is 85 to 90%,56 performing prophylactic mastec-
tomyy in these women to reduce their lifetime risk remains controversial.57 The 
(surgical)) oncologists of the Netherlands Cancer Institute-Antoni van Leeuwen-
hoekk hospital, however, take a liberal stand towards such prophylactic surgery. 
Moree than 90% of the women who undergo prophylactic mastectomy in our 
hospitall undergo immediate breast reconstruction and the choice to undergo 
prophylacticc mastectomy seems easier if immediate breast reconstruction is 
offered. . 

Skinn sparing versus non-skin sparing mastectomy 

Historically,, the vast majority of oncologic treatment existed of non-skin sparing 
techniques.. Skin sparing oncologic mastectomy was originally introduced by 
Tothh and Lappert in 1991.17 Excision compromises all of the breast tissue, 
nipple-- areola complex and biopsy site and, sometimes, the skin above a sub-
cutaneouslyy located tumor. The preservation of the natural skin envelope 
improvess the aesthetic outcome of the immediate reconstruction. Many studies 
havee proven that the recurrence rate is correlated with the tumor stage and 
biologicall properties of the breast tumor,5859 and that there is no evidence of a 
higherr recurrence rate after skin sparing mastectomy.4'51835'60 Combined skin 
sparingg mastectomy and immediate reconstruction seems, furthermore, not to 
interferee with oncological follow up and the detection of any local recur-
rence.182961622 Hence, skin sparing mastectomy reportedly is a procedure that is 
oncologiocallyy as safe as conventional mastectomy but,9,18'2930,63'64 contrary to 
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conventionall techniques, offers the possibility to reconstruct a breast in one 
stagee without the need to expand or add skin. Moreover, combined skin sparing 
mastectomyy and immediate reconstruction potentially requires only one opera-
tionn and hospital admittance. Economic studies documented substantial savings 
whenn applying these combined techniques.65'66 Still, these savings may be lost 
inn case of complications. We retrospectively investigated which were the evi-
dentt risk factors for a complicated outcome of such combined procedure. Addi-
tionally,, we assessed whether this procedure was oncological safe for patients 
inn our hospital. This study is presented in Chapter 5. 

Historically,, the incision used for the mastectomy evolved from an oblique verti-
call to a horizontal orientation to enable the surgical oncologist to amputate the 
breastt and to have an adequate exposure of the axilla.67 There was not much 
considerationn of the cosmetic outcome of the reconstruction. Furthermore, the 
prosthesiss used for immediate breast reconstruction following a skin sparing 
mastectomyy was usually implanted in a fully submuscular pocket.6869 Such 
submuscularr implantation, however, limits the proper positioning and projection 
off the prosthesis. The cosmetic outcome of immediate reconstruction may 
greatlyy be improved by limitation of the mastectomy scar in the lower lateral part 
off the breast and by disruption of the origin of the pectoralis major muscle from 
thee ribs and inferior part of the sternum. The combination of these two, how-
ever,, implies an immediate subcutaneous position of the lower part of the 
implantt and immediate contact between this part and the skin scar. To prevent 
possiblyy detrimonious consequences of wound healing problems, we introduced 
thee use of extended deepithelialization of the skin flap to secure the double-
breastedd closure of the skin. This technique is presented in Chapter 6. 

Cruciall in performing a skin sparing mastectomy is the avoidance of the use of 
skinn flaps that have been overly filleted to remove all breast tissue, as this 
increasess the risk of skin necrosis. The incidence of skin flap necrosis with 
subsequentt infections has been estimated to be 8 to 15%.27507071 Such necro-
siss can lead to exposure of the underlying implant and may result in loss of the 
implant.. We prospectively assessed multiple patient-related and procedure-
relatedd characteristics as potential risk factors for these complications to estab-
lishh selection criteria for potential candidates for immediate reconstruction of the 
breast.. This study is presented in Chapter 7. 
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AA reconstructive surgeon's responsibility toward oncologic follow-up 

Workingg in a cancer institute, even a plastic surgeon develops a sixth sense for 
thee early detection of any form of malignancy. Over the years, this evolved to 
thee routine submission of all scars of previous oncologic treatment during sub-
sequentt reconstructive procedures. Hundreds of mastectomy scars, in particu-
lar,, were excised and sent for patho-histologic examination this way. To assess 
too what level routine histological examination of clinically unsuspected mastec-
tomyy scars benefitted our patients, we retrospectively assessed the oncological 
gainn of such examination of these scars over the last 10 years. This study is 
presentedd in Chapter 8. 
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Introductio n n 

Sincee the late 1980's, breast conserving therapy (BCT) is widely accepted as an 
oncologically122 and psychologically3 appropriate method of primary treatment of 
T11 and T2 breast cancers that measure up to 5 cm. Even though large tumor 
sizee alone is not considered a contraindication for BCT in terms of local tumor 
control,4,55 this size plays a main role in the feasibility of BCT in terms of cos-
meticc results.6"8 The volume reduction associated with tumorectomy including a 
macroscopicallyy tumor-free margin of approximately 1 cm is too large in some 
casess of T2, and in almost all cases of T3 breast cancers9. For safe and cos-
meticallyy acceptable BCT in these cases, tumor volume has to be reduced pre-
operative^^ and lost tissue volume ought to be replaced after wide local 
excision. . 

Inn 1993, our group reported on the feasibility of combining preoperative radio-
therapy,, breast conserving surgery, and immediate tissue replacement by 
myo(sub)cutaneouss latissimus dorsi flap transplantation in 6 patients with rela-
tivelyy large T2 and T3 breast cancers.5 The preliminary results of that phase-2 
studyy were encouraging with respect to treatment toxicity and cosmetic 
outcome.. Although the clinical tumor response after radiotherapy was difficult to 
evaluate,, no tumor recurrences had occurred in the breast after a minimum 
follow-upp of over 2.5 years. It was concluded that these results supported con-
tinuationn of the study but that the safety of technique with regard to tumor 
controll had to be regarded in particular. To evaluate the long-term local tumor 
controll and cosmetic outcome we studied the results obtained in the first 20 
patientss after a minimum follow-up of 5 years. Oncologic safety was evaluated 
byy means of number of loco-regional recurrences or distant metastasis, 
observedd 5-year survival, and actuarial 10-year survival. The cosmetic outcome 
wass evaluated by means of patients' and observers' assessment of six criteria 
contributingg to the cosmesis of the reconstructed breast. Furthermore, the 
influencee of each of these criteria and the latissimus dorsi donor scar on the 
over-alll assessment of the procedure was evaluated. 
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Materia ll  and Method s 

Patients s 

Thee inclusion and exclusion criteria for this study have been reported 
previously.55 In short, patients with cytologically confirmed T2 breast cancer 
previouslyy not amenable for BCT because of relative tumor size, and those with 
aa T3 tumor were candidates for our prospective study. Limited clinical axillary 
nodee involvement was no exclusion criterion but a negative axillary apex biopsy 
takenn under local anaesthesia was felt required to select patients with a rela-
tivelyy good prognosis. There were no restrictions with regard to the site of the 
primaryy tumor in the breast. Metastatic disease was excluded by history, physi-
call examination, chest X-ray, and blood chemistry results. Additional bone 
scanss or liver sonography were performed when indicated. The study was 
approvedd by the Medical Ethical Committee and patients were included in the 
studyy after informed consent had been obtained.5 

Fromm March 1988 through February 1996, 20 patients with a mean age of 49 
yearss {range, 32 - 65 yr) entered the study (Table 1). Twelve patients had a T3 
tumorr and eight, a T2 tumor. Mean tumor size was 4.8 cm (range, 2.0 - 6.5 cm). 
Elevenn patients had palpable axillary nodes whereas the remaining patients 
weree considered clinically node-negative. All 20 patients completed radiation 
therapyy and surgical procedures according to the protocol. 

Therapyy and follow-up 
PreoperativePreoperative radiotherapy 
Priorr to radiotherapy, the extent of the breast tumor was outlined by skin 
tattoos.. The patients were treated by whole breast irradiation using a tangential 
opposingg field technique with a total dose at the isocenter of 50 Gy in 25 daily 
fractions,, and an intralaesional boost using an iridium wire implant technique. In 
thee first 4 patients the dose of this boost was 15 Gy. Because the surgical 
breastt specimen histologically proved to contain tumor in 2 of the first 4 
patients,, the dose in the remaining 16 patients was increased to 25 Gy (Table 
1).. All patients underwent internal mammary lymphe node irradiation of 50 Gy in 
255 daily fractions. The axilla was not irradiated. During radiotherapy, no tumor 
progressionn occurred in the breast or regional lymph nodes of all 20 patients. In 
alll patients but one, radiotherapy resulted in reduction of the primary breast 
tumor. . 
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Tablee 1 : Characteristics of the 20 patients and their breast cancers 

Pt t 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 0 

11 1 

12 2 

13 3 

14 4 

15 5 

16 6 

17 7 

18 8 

19 9 

20 0 

A g e e 

(yr) ) 

38 8 

54 4 

53 3 

55 5 

65 5 

40 0 

43 3 

51 1 

51 1 

60 0 

39 9 

29 9 

46 6 

49 9 

49 9 

34 4 

53 3 

48 8 

60 0 

58 8 

MP P 

pre e 

post t 

post t 

post t 

post t 

pre e 

pre e 

post t 

pre e 

post t 

pre e 

pre e 

pre e 

post t 

pre e 

pre e 

post t 

pre e 

post t 

post t 

S i z e e 

C C 

B B 

B B 

A A 

C C 

B B 

A A 

D D 

B B 

D D 

B B 

B B 

A A 

B B 

B B 

B B 

B B 

B B 

B B 

D D 

TS S 
(cm) ) 

>6 6 

>6 6 

3.5 5 

2 2 

>6 6 

3.5 5 

4.5 5 

6 6 

5.5 5 

>6 6 

5 5 

3.0 0 

5.5 5 

5 5 

5.5 5 

7 7 

4.5 5 

6 6 

5.5 5 

6 6 

T T 

T3 3 

T3 3 

T2 2 

T2 2 

T3 3 

T2 2 

T2 2 

T3 3 

T3 3 

T3 3 

T2 2 

T2 2 

T3 3 

T2 2 

T3 3 

T3 3 

T2 2 

T3 3 

T3 3 

T3 3 

N N 

N1a a 

N1a a 

NO O 

N1a a 

NO O 

NO O 

N1b b 

N1b b 

N1b b 

NO O 

NO O 

N1b b 

NO O 

NO O 

N1a a 

N1a a 

N1a a 

Nib b 

NO O 

NO O 

Boost t 

(Gy) ) 

25 5 

25 5 

25 5 

25 5 

25 5 

25 5 

25 5 

25 5 

15 5 

25 5 

25 5 

25 5 

25 5 

15 5 

25 5 

25 5 

15 5 

25 5 

15 5 

25 5 

TW W 

(g) ) 

116 6 

200 0 

117 7 

NA A 

NA A 

NA A 

NA A 

162.5 5 

155 5 

NA A 

138 8 

150 0 

95 5 

70 0 

NA A 

NA A 

128 8 

NA A 

NA A 

220 0 

H is t t 

poor r 

poor r 

duct t 

duct t 

duct t 

duct t 

duct t 

duct t 

poor r 

duct t 

poor r 

poor r 

duct t 

duct t 

duct t 

duct t 

poor r 

duct t 

duct t 

iobul l 

M a r g i n s s 

compl l 

compl l 

compl l 

incom m 

compl l 

compl l 

incom m 

compl l 

compl l 

compl l 

compl l 

compl l 

incom m 

incom m 

compl l 

compl l 

incom m 

compl l 

compl l 

incom m 

CT T 

_ _ 
tarn n 

tarn n 

tarn n 

_ _ 

tarn n 

_ _ 
tarn n 

_ _ 
cmf/tam m 

cmf f 

_ _ 
cmf/tam m 

cmf f 

cmf/tam m 

decl l 

_ _ 
tarn n 

FU U 
(mo) ) 

104 4 

120 0 

80 0 

126 6 

131 1 

81 1 

140 0 

168 8 

_ _ 
91 1 

90 0 

161 1 

_ _ 

_ _ 
156 6 

S ta tus s 

alive e 

alive e 

alive e 

alive e 

alive e 

alive e 

alive e 

DOD D 

alive e 

DOD D 

alive e 

alive e 

alive e 

DOD D 

DOD D 

DOD D 

DOD D 

DOD D 

DOOC C 

alive e 

Pt:: patient; MP: pre- or postmenopausal; Size: size of bra cup; TS: preoperatively estimated size of tumor; T: 
tumorr stage; N: lymph node stage; Boost: preoperative irridium boost; TW: weight of excisional specimen (NA: 
dataa not available); Hist: histologic type of tumor (poor: poorly differentiated; duct: ductal carcinoma; Iobul: lobular 
carcinoma);; Margins: histological complete (compl) or incomplete (incom) resection; CT: adjuvant postoperative 
chemotherapyy (cmf: cyclophosphamide / methotrexate / 5-fluorouracil; tarn: tamoxifen; decl: declined by patient); 
FU:: follow-up; Status: patient alive, died of disease (DOD). or died of other causes (DOOC) 

SurgicalSurgical treatment 
Surgeryy was performed 3 to 4 weeks after iridium implantation and consisted of 
excisionn of the original tumor site marked by the tattoos with a minimal addi-
tionall margin of 1 cm. The skin overlying the tumor was included in 2 patients. 
Thee mean mass of the 10 weighted surgical specimen was 135 g (range, 70 -
2200 g). All specimen were inked to be microscopically evaluated for complete-
nesss of tumor excision. Levels I and II lymphe node dissection was performed 
throughh a separate horizontal axillary incision as level III had already been 
provenproven negative by the axillary apex biopsy prior to radiotherapy. 
Immediatee volume replacement was obtained by transplantation of the ipsi-
laterall latissimus dorsi flap.5 The location of the flap's skin island was chosen 
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basedd on tumor location and necessary pedicle length, and the size of the 
musclee flap and overlying skin island were designed in accordance with the 
breastt volume to be replaced. Depending on the extent of skin excision at the 
tumorr site the skin island was deepithelialized (n = 16), or not (n = 3). In one 
patient,, the muscle flap was transplanted without a skin island. All flaps were 
tunneledd subcutaneously and sutured over vacuum drains, using absorbable 
material. . 

HistopathologicHistopathologic outcome, adjuvant therapy, and oncologic follow-up 
Macroscopicc examination of the tumorectomy specimen showed no signs of 
cancerr in 4 patients but, microscopically, malignancy was found in all breast 
specimens.. Ductal carcinoma was diagnosed in 13 patients and lobular carci-
nomaa in one (Table 1). Histology could not be defined in the 6 remaining 
patientss because of the effects of radiotherapy. These 6 malignancies were 
referredd to as 'poorly differentiated'. Five patients had positive resection mar-
ginss and in 1 patient the completeness of excision could not be clearly 
assessed.. The axillary lymph nodes were routinely examined for lymph node 
metastasess and these were found in 8 patients. In three, the metastases 
extendedd extracapsulary. 

Elevenn patients had adjuvant therapy. Four of these 11 patients were premeno-
pausall and they were treated with six cycles of cyclophosphamide / 
methotrexatee / 5-fluorouracil (CMF) chemotherapy, whereas the seven post-
menopausall patients were prescribed tamoxifen, 30 mg daily, for at least 2 
years.. One premenopausal patient and 1 postmenopausal patient received both 
adjuvantt therapies, whereas another premenopausal patient was treated by a 
combinationn of CMF, tamoxifen, and axillary radiotherapy (Table 1). One 
additionall premenopausal patient declined from adjuvant chemotherapy in spite 
off axillary lymph node metastasis. Patients were seen at the out-patient clinic 
everyy 3 months, and mammography was performed every year. 

Cosmeticc assessment 

Afterr a mean follow-up of 5 years {range, 2 - 9 years), 13 of the 14 then survi-
vingg patients were available for evaluation of the long-term cosmetic outcome at 
thee out-patient clinic. The one remaining patient refused cooperation in this 
study. . 

Cosmeticc assessment consisted of three parts: a questionnaire to be filled out 
byy the patient, clinical examination by a plastic surgeon (LAEW) and a plastic 



Chapterr 2 

surgicall resident (ET). and photographic assessment by a panel. The panel 

consistedd of 6 plastic surgeons, 6 plastic surgical residents, and 2 medical 

students.. For each of these 3 sub-assessments, an array of criteria providing a 

detailedd description of the cosmesis of the reconstructed breast and donor area 

weree evaluated, including symmetry, consistence, aspect of the skin, aspect of 

thee nipple, shape of the breast, and appearance of the donor scar on the back. 

Finally,, the over-all cosmetic outcome was evaluated. 

Thee subjective questionnaire included a 3-level scale for judgement of each of 

thee 6 criteria and the over-all outcome, ranging from 1 for a very poor result, to 

33 for an excellent result.10 The same 6 criteria were assessed on a 3-level scale 

att examination by the two clinicians. 

Forr panel assessment, 12 of the 13 patients were photographed in three stan-

dardizedd directions. The thirteenth patient was seen for cosmetic follow-up only 

afterr the panel had gathered. Four slides were projected of each patient: the 

frontall view of the patient, the left and the right sided profile, and the dorsal view 

showingg the donor scar (Fig 1 and 2). For the slides of each patient, each 

Figur ee 1: The postoperative results were photographed in four directions and these slides were 
assessedd by a panel. Optimal cosmetic outcome of therapy as observed in patient 1. 
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off the 14 members of this panel filled out a questionnaire featuring all criteria 

exceptt 'consistency', as this can not be judged on a photograph. Rather, the 

scarr on the breast was scored. Before the actual procedure was started, the 

panell was given an impression of the questionnaire to be filled out by viewing 

andd judging a result in an extra patient. 

Statisticall evaluation of cosmetic assessment 

Too evaluate which of the 6 criteria had the strongest influence on predicting the 

panel'ss mean score for 'over-all cosmetic outcome', all criteria and the over-all 

outcomee were assessed by scoring on a scale from 1 to 10. The rank correla-

tionn of each possible pair of criteria and over-all outcome was tested by means 

off the Spearman correlation coefficient analysis. This correlation coefficient 

(corr.coef.)) takes values between 0 and 1, a coefficient of 0 indicating no 

agreementt at all, and a coefficient of 1 meaning that the criteria are fully syn-

chronous.. It was accepted that the rank correlation of the Spearman coefficient 

wass used for this rather than the weighted kappa, or upsilon, provided the 

Figur ee 2: Poor cosmetic outcome of therapy as observed in patient 6. 



Chapterr 2 

scoress for each criterion and the over-all outcome were ordered and the scores 

off each pair of panelists had approximately the same mean and standard 

deviation.111 We graphically verified the linear relation between each possible 

pairr of criteria and 'over-all outcome; 

20 0 

> > 

GO O 
> > 

c c 
CD D 

"CO O 
CL L 

15 5 
Q3 3 

-Q Q 
E E 

16---

12---

4- --

20 0 

OK K 

)K K 
X X XX X X X X X X 

40 0 60 0 80 0 100 0 120 0 140 0 160 0 180 0 

Survivall (months) 

Figuree 3: Kaplan Meier curve of survival of the 20 patients. X-s indicate the postoperative follow-up 
off the 12 survivors to date, t indicates that patient 19 died of non-hodgkin lymphoma, 51 months 
afterr BCT. 

Resul t s s 

Locall control 

Sincee BCT, 7 patients have died as a result of metastasis from breast cancer 

andd 1 patient from non-hodgkin lymphoma a mean of 60 months after surgery 

(range,, 37 - 104 months). The actual 5-year survival rate was 0.75 (Fig 3). 

Althoughh the follow-up of 5 of the 12 survivors is still less than 10 years (range 

off follow-up in these 5 patients, 80 to 168 months), the actuarial 10-year 

survivall rate is 0.60. The one patient who had refused adjuvant chemotherapy 

wass the only patient in this series to have a loco-regional recurrence. Hence, 

bothh the actual 5-year, and actuarial 10-year local control rate is 0.95. 
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Wee did not find any correlation between histopathologic type of the tumor or 
microscopicc completeness of resection, and the occurrence of metastases. 
Multi-variancee analysis of additional characteristics of the patients (Table 1) 
showedd that these, too, were not correlated with survival. 

Cosmesiss and statistical evaluation of cosmetic assessment 

Patients'Patients' assessment of cosmetic outcome 
Thee average score for the subjective over-all cosmetic outcome by the 13 
patientss was 2.8 out of 3 (range, 1 - 3; sd, 0.58). Only one patient scored the 
over-alll result as being poor because she felt that her breasts were 
asymmetrical.. Moreover, her breast and nipple were retracted and the overlying 

skinn showed changes induced by the iridium implant. 
Thee scores given by the patients to 'shape of the breast' tended to correlate 
bestt with their over-all score, whereas that of the 'scar on the back' tended to 

correlatee negatively with the over-all score. 

Clinicians'Clinicians' assessment of cosmetic outcome 
Thee average score for the clinical over-all cosmetic outcome of treatment was 
2.66 out of 3 (range, 1 - 3; sd, 0.67). The clinicians' over-all scores correlated 
withh the subjective over-all scores by the patients (Fig 4). Again, the over-all 
scoree tended to correlate best with that of 'shape of breast' and worst with that 
off the 'scar on the back'. 

Panelists'Panelists' photographic assessment of cosmetic outcome 
Noo statistically significant difference was found between the scores by the 
specialist-members,, resident-members, and student-members of the panel (p = 
0.05).. Hence, we averaged the scores of all panelists for each of the criteria in 
eachh of the patients. In 10 of the 12 patients scored by the panel, the panelists' 
meann score for the over-all cosmetic outcome of the breast reconstruction was 
66 out of 10 and over (mean over-all score, 6.3; range, 4.4 - 8.1; sd, 1.59) (Fig 
4).. As was true for the clinicians' ratings, the panelists' over-all scores 
correlatedd with those of the patients (Fig 4) even though the relative mean over-
alll score was lower than that of the patients (6.3 out of 10 vs. 2.8 out of 3). We 
foundd a high correlation between the 2 clinicians and 14 panelists for the mean 
over-alll score in each patient (Fig 4). The panelists' scores of most pairs of the 
criteriaa were strongly correlated (with the corr.coef. taking values between 0.58 
andd 0.79), with the exception of the donor 'scar on the back' (corr.coef.: 0.00 -
0.20)) (Table 2). The criterion 'scar on the back' hardly had any influence on the 
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panelists'' over-all rating (corr.coef.: 0.14), whereas the criteria 'shape of breast' 

(corr.coef.:: 0.89) and 'symmetry of breasts' (corr.coef.: 0.87) had. The scatter 

plotss confirmed the linearity of correlation between 'over-all outcome' and each 

off the 6 criteria with the exception of "scar on the back'. 
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Figuree 4: Scores for over-all cosmetic outcome in each patient as scored by the patient (X-s) 
comparedd to the average over-all score by the 2 clinicians (circles) and the panelists (stars). 

Tablee 2: Correlation coefficients for each possible pair of criteria as scored by all panel members 

Symmetry y 

Shape e 

Skin n 

Nipple e 

Scarr breast 

Scarr back 

Over-all l 

Sy y mmetry y 

1.0 0 

0.79 9 

0.70 0 

0.58 8 

0.63 3 

0.00 0 

0.87 7 

Shape e 

1.0 0 

0.78 8 

0.71 1 

0.69 9 

0.20 0 

0.89 9 

Skin n 

1.0 0 

0.72 2 

0.65 5 

0.18 8 

0.81 1 

Nipple e 

1.0 0 

0.64 4 

0.15 5 

0.72 2 

Breast t 
scar r 

1.0 0 

0.19 9 

0.73 3 

Donor r 

scar r 

1.0 0 

0.14 4 

Over-all l 

1.0 0 
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Discussio n n 

Conventionall breast conserving therapy by wide local excision and radiotherapy 
providess good cancer control in a majority of patients with relatively small T2 
breastt cancers.11 The increasing acceptance of such combined treatment 
resultedd in the cosmetic appearance of the treated breast to become an essen-
tiall point of interest. The cosmetic outcome of BCT may further be optimized as 
longg as the local control is not compromised. Localization, length, and orienta-
tionn of the scar and the volume of resected tissue are among the surgical fac-
torss to influence this cosmetic outcome.1214 Likewise, radiation technique plays 
ann important role,6,8,12-15 and an increase of external beam dose has been asso-
ciatedd with more fibrosis and retraction of the irradiated breast.614 Additional 
internall irridium implant irradiation may decrease the external beam dose and, 
hence,, the disfigurement of the breast.15 

Moreover,, the indications for BCT may be extended to include even larger 
breastt tumors as long as local control is not compromised. In the series 
presentedd herein we showed that good long-term local control and cosmetic 
outcomee could be obtained by up-front high-dose radiotherapy, breast con-
servingg surgery, and direct autologous reconstruction in patients with relatively 
largee tumors. Initially, the involvement of surgical margins found in 6 patients 
raisedd questions about possible risks of local tumor recurrence. Still, although 
cancerr cells were seen in the surgical specimen of all patients and the margins 
weree involved in 6 out of 20 specimen, breast relapse was observed after 35 
monthss in only 1 patients. In our opinion, this adequately proves that it is 
unnecessaryy to defer the reconstruction long enough to allow the margin status 
too be evaluated. Apparently, the cancer cells found 4 weeks after radiotherapy 
aree inadequate to produce viable offspring. Both the breast relapse rate and the 
survivall rate observed in our series equals that of more radical surgical therapy 
off T2 and T3 breast cancers,11 we consider our treatment modality as oncolo-
gicallyy safe. Still, did we prove it to also be cosmetically rewarding? 
Too date, no consensus exists on how to assess the cosmetic result following 
breastt conserving therapy.14 Ideally, such a method should detect relevant 
changess in breast appearance in an unambiguous way, making comparison of 
resultss possible between different treatment modalities and different treatment 
centers.1166 Methods used to assess these results range from fairly objective, 
suchh as the quantitative measurement of the breast and nipple retraction,121317 
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too rather subjective, such as grading the results as either satisfactory or non-
satisfactoryy without using strict criteria.68101819 The influence of the effects of 
treatmentt on the overall cosmetic outcome is yet to be fully defined and the 
optimall method of obtaining these measurements remains difficult. In previous 
studies,, most authors scored cosmetic outcome in one out of 4 categories 
'excellent',, 'good', 'fair', and 'poor' but the reproducibility of this method varied 
betweenn centers, whereas intra-observer consensus was rarely obtained.620 

Previouss procedures to assess the results of breast reconstruction have relied 
mainlyy on the subjective evaluation using a three-, four-, or five-point scale to 
assesss standardized photographs.6101319 Inter-observer agreement was rather 
loww in these studies and, as a result, only the average score could be used to 
analyzee the impact of specific patient-, tumor-, and treatment-related factors on 
thee cosmetic outcome, or to analyze the correlation of assessment results with 
otherr methods of cosmetic evaluation. 

Digitizerr evaluation seemed more accurate than panel evaluation in terms of 
intra-,, and inter-observer variability and has been advocated as a more objec-
tivee method of assessment.12"14 Although this is an easy and quick method to 
evaluatee large numbers of patients in multi-center trials, it lacks the detection of 
disturbingg scars and skin changes.1416 As such, van Limbergen et al.12,13 con-
cludedd that digitized assessment of the breast retraction correlated less with the 
panell scoring in cases where the tumor was located in the medio-inferior quad-
rantt of the breast. Since the cosmetic outcome is highly influenced by a distur-
bancee in this location of the breast, this is a serious shortcoming of digitized 
assessment.. Rather than for the computer, the cosmetic result of breast recon-
structionn ought to appear as normal as possible in the eye of the patient. Even 
thoughh such a "subjective evaluation of the breast reconstruction is imperfect, it 
iss all we have and we have to live with it"!21 

Ourr questionnaire featured a number of criteria felt to contribute to the possible 
disfiguringg effect of therapy. Each criterion may affect the over-all outcome in a 
differentt way. The shape of the reconstructed breast and its symmetry to the 
contralaterall native breast were more influential on the quantitative assessment 
off over-all cosmetic result than the other criteria. Acceptance of the mean of all 
panelists'' scores of the different criteria as independent parameters in a multiple 
linearr regression model yielded an R2 value of 0.88. This R3 statistic is a 
measuree of the 'goodness of fit' of the model (i.e. how much of the observed 
variationn in 'over-all outcome' can be explained by our model) and an l v a l u e 
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off 0.88 indicates that variation in the scores for the 6 independent criteria 
accountedd for as much as 88% of the variation in the score for 'over-all 
outcome'.. Hence, 12 percent of reconstructed breast disfigurement remains 
unexplainedd in our model. The percentual contribution of the respective criteria 
too 'over-all outcome' varies from 0.4% for 'aspect of the nipple' to 30% and 42% 
forr 'symmetry' and 'shape' of the breast, respectively (Table 3). The latter 2 
criteriaa were most important to influence the impression of the over-all cosmetic 
resultt and stepwise repetition of the analysis for the criteria 'shape' and 'sym-
metry'' yields that the 88% consists of 52% for 'shape' and 36% for 'symmetry'. 
Still,, such multivariate analysis is statistically insignificant as it is not realistic to 
runn a regression analysis with 6 predictor variables with only 13 observations 
(so-calledd 'overfitting' of the model). 

Tablee 3: Regression coefficients (RC) and percentage contribution (%) of each of the six criteria to 
thee over-all outcome as scored by all panel members 

RC C 

Symmetryy 0.346 

Shapee 0.477 

Skinn 0.043 

Nipplee 0.004 

Scarr breast 0.088 

Scarr back - 0.036 

Unexplained d 

Ourr observation of the importance of the symetry and shape is in accordance 
withh previous studies which demonstrated that quantitative measurements of 
asymmetryy of breasts and nipple retraction correlate with subjective assess-
mentt of cosmetic outcome of BCT.1316 Fair to good agreement was observed 
amongg the specialist-panelists, resident-panelists, and student-panelists on all 
criteriaa of the questionnaire. As the clinicians' over-all score for each patient 
correlatedd highly with that of the panelists (Fig 4), we consider the judgement of 
22 clinicians representative of that of a larger group of specialists, residents, and 
students. . 

Ass this was a study on the feasibility of a modality of treatment, the patients 
weree not randomized over 2 or more modalities to compare outcome. Moreover 
wee found a highly skewed distribution of the patient's and clinician's scores and 
thesee data cannot be considered to be normally distributed. Still, the subjective 

30.6 6 

42.1 1 

3.8 8 

0.4 4 

7.9 9 

3.2 2 

12.0 0 

29 9 
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assessmentt of our technique compares to that of conventional BCT modalities 
forr smaller T1 or T2 breast cancers. Even though the studies on cosmetic out-
comee of such treatment differed in regard of end terms and length of postopera-
tivee period before evaluation, these studies showed 66 - 96% of patients to be 
satisfiedd with the result of treatment.681213-15 Our patients were predominately 
positivee about the result and all appreciated to have kept their breast regardless 
off the cosmetic outcome. To retain their breast seems to be of more importance 
too women who prefer breast conserving therapy than its obvious difference in 
shapee and size from the contralateral breast.19 Moreover, patients hardly seem 
too care about the additional scar on the back. 

Likee others, we found the patients to score the over-all cosmetic outcome of 
treatmentt more favorably than physicians do.161922 This might reflect the 
patients'' reluctance to report possible dissatisfaction in presence of the 
attendingg surgeon.14 Still, we used a questionnaire to try and overcome this bias 
and,, moreover, the 2 clinicians who cosmetically assessed all patients had not 
beenn involved in the patients treatment. Alternatively, the favorable scores may 
reflectt it being more convenient for the patient to accept and respect the 
cosmeticc outcome as it is. Because the tissues that had been most intensively 
irradiatedd were excised and replaced by well vascularized tissues, late radia-
tion-relatedd side-effects were less when compared with the conventional tech-
nique.. Clinically, moreover, we observed a remarkable absence of lymph-
edemaa of the arm. For these reasons, we consider our method of treatment of 
thesee relatively large tumors to also be cosmetically rewarding. 
Itt may be concerning that chemotherapy for patients with large tumors, many of 
whomm are clinically node positive, is delayed until after radiotherapy and sur-
gery.. These women are at risk both for local failure and, more importantly, 
systemicc disease. It seems hard to justify this approach when neoadjuvant 
chemotherapyy has been used to good effect in the same setting and has the 
significantt advantage of addressing the risk of systemic disease. Currently, 
patientss with invasive breast cancers that are considered too large for BCT are 
offeredd up-front chemotherapy. The remission rate of such chemotherapy is 
aboutt 0.80 with 0.10 histologically complete remissions.2324 BCT can be per-
formedd in 40 to 60% of these patients and results in good local control rates. As 
holdss true for larger tumors treated by preoperative radiotherapy, however, 
tumorr regression is insufficient to allow for cosmetically rewarding BCT in part 
off these patients. In these patients alike, the combined protocol presented by us 
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mayy very well be offered as an alternative treatment modality. The major draw-
backk of our treatment protocol was of a logistic nature. Combining preoperative 
radiotherapy,, ablative surgery, and immediate reconstructive surgery in the tight 
timee schedule requires a closely cooperating multidisciplinary team willing and 
ablee to carefully plan each treatment step. When jointly tuned, however, expo-
suree of the thoracodorsal pedicle as a result of the axillary lymphe node dissec-
tionn enhances the immediate transposition of the latissimus dorsi flap. 

Wee conclude that breast conserving therapy combining preoperative irradiation 

andd immediate myo(sub)cutaneous latissimus dorsi flap reconstruction after 

widee local excision is an oncologically safe and cosmetically rewarding, but 

logisticallyy straining treatment modality for patients with relatively large T2, and 

T33 breast cancers. 
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Introductio n n 

Inn 1986, Holmström and Lossing1 introduced the combined use of the lateral 
thoracodorsall (LTD) flap and an implant as an alternative method of delayed 
breastt reconstruction for postmastectomy patients who are reluctant or unable 
too consider reconstruction by tissue expansion or by more extensive autologous 
transplantationss tissues. Since, both their group in Göteborg and that of 
Blomqvistt and co-workers in Stockholm have repeatedly reported on the clinical 
experiencee with this technique.2"6 Both groups found the technique to be 
particularlyy useful for the delayed reconstruction of small- to medium-size 
breasts.355 They proved postmastectomy radiotherapy to increase the risk of 
woundd healing complications after LTD transplantation,3 and indicated 
advancedd age, obesity, smoking, and some general health characteristics as 
additionall risk factors.14 Recently, the two groups jointly compared the results 
theyy obtained in some 60 patients treated in either of their centers to retrospec-
tivelyy evaluate whether this relatively new surgical method works as well in the 
handss of other surgeons, as when performed by its originators.45 They 
comparedd time interval between mastectomy and breast reconstruction, opera-
tivee time, and perioperative bleeding with previously reported data and con-
cludedd that theirs is a standardized method for breast reconstruction that is 
possiblee for different plastic surgical units to adopt.5 Moreover, they found the 
prophylacticc use of antibiotics and drains to reduce the incidence of early post-
operativee morbidity.4 

Wee initiated a prospective study to assess the reproducibility of this technique 
outsidee Sweden, as well as to confirm the proven risk factor, prove or refute the 
allegedd ones, and possibly identify additional ones. Additionally, we set out to 
tryy and expand the indications and applications of the LTD flap. As such, we 
appliedd the technique for immediate, nondelayed breast reconstruction. Fur-
thermore,, we used this flap to provide additional healthy subcutaneous tissue 
andd skin to the mammary area in combination with tissue expansion to allow 
reconstructionn of larger than medium-size breasts. In this paper, we report on 
ourr experience with the first 60 LTD flaps. 
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Material ss  and method s 

Patientss and indications for surgical treatment 

Fromm April of 2000 through February of 2002, 60 LTD flaps were used in 53 
womenn with a mean age of 50 years and a mean body mass index of 26 kg/m2 

(Tablee 1). Fifteen of the 53 women (16 flaps) were smokers. Twelve patients 
(133 flaps) had a medical history of diabetes mellitus (n = 1), pulmonary (n = 1) 
orr cardiovascular (n = 9) disease, or thyroid disorder (n = 1). Twenty-three 
patientss (24 flaps) had had adjuvant radiotherapy. The mean time interval 
betweenn amputation and reconstruction was 50 months (Table 1). 

Tablee 1: Comparison of patient-related and procedure-related characteristics between our series 
andd those of Goteborg and Stockholm.4 5 

Characteristicss Göteborg (n = 67) Stockholm (n = 68) Amsterdam (n = 53) 

Age,, years 

Bodyy mass index, kg/m* 

Generall health factors 

Smoking g 

Postmastectomyy radiotherapy 

Timee interval, months 

Meann flap length, cm 

Operationn time, min 

Bloodd loss, cc 

Residentt plastic surgeon 

Immediatee LTD expansion 

Hospitall stay, days 

499 (37-69) 

NA A 

4/67 7 

NA A 

4/67 7 

27(8-169) ) 

NA A 

600 (30-135) 

0 0 

NA A 

NA A 

3(1-5) ) 

511 (37-74) 

NA A 

1/68 8 

NA A 

17/68 8 

333 (6-240) 

NA A 

1000 (55-200) 

0 0 

NA A 

NA A 

55 (3-9) 

500 (32-75) 

26(18,3-38,6) ) 

13/53 3 

15/53 3 

23/53 3 

500 (0-224) 

15.4(10-23} } 

106(60-180) ) 

190(50-700) ) 

21/600 flaps 

32/600 flaps 

4(1-9) ) 

37 7 

NA,, data not available; LTD, lateral thoracodorsal 

Onlyy 7 of the 60 flaps were used in combination with the definitive prosthesis for 
thee single-stage delayed breast reconstruction as originally described by 
Holmströmm and Lossing1 (Table 2). Twenty-seven of the other 53 flaps were 
combinedd with the implantation of a tissue expander, either for a delayed recon-
structionn (n = 25), or as an immediate procedure (n = 2). Fifteen more flaps 
weree added to the reconstructed breast after initial tissue expanding had failed 
too produce adequately loose skin, whereas one was used for immediate breast 
reconstructionn in combination with implantation of the definitive prosthesis. Six 
flapss where added solely to augment the lateral aspect of breasts that were 
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Tablee 2: Indications for the use of the 60 lateral thoracodorsal flaps in the 53 patients of our series. 

Indicationss Number of flaps Number of patients 

Bilatera ll  use of LTD flap s 

ImmediateImmediate breast reconstruction 

combinedd with tissue expander 1 1 (#) 

DelayedDelayed breast reconstruction 

afterr initial tissue expansion 8 5 (#*) 

combinedd with tissue expander 3 2 (*) 

afterr previous TRAM flap reconstruction 2 1 

Unilatera ll  use of LTD flap s 

ImmediateImmediate breast reconstruction 

combinedd with tissue expander 1 1 

combinedd with prosthesis 1 1 

DelayedDelayed breast reconstruction 

afterr initial tissue expansion 7 7 

combinedd with tissue expander 22 22 

combinedd with prosthesis 7 7 

afterr previous prosthetic reconstruction 4 4 

AugmentationAugmentation mammaplasty 

afterr reduction 1 1 

afterr radiotherapy 1 1 

AxillaryAxillary subcutaneous deficit 1 1 

MammaryMammary fistula 1 1 

Totall 60 55 (#*) 

LTD,, lateral thoracodorsal; TRAM, transverse rectus abdominis musculocutaneous. 

#.#. One patient had unilateral immediate and contralateral delayed lateral thoracodorsal flap transplantation 
combinedd with implantations of a tissue expander, and was therefore counted twice. 

\\ One patient underwent a delayed lateral thoracodorsal flap transplantation after initial tissue expansion and a 
contralaterall delayed flap transplantation combined with implantation of a tissue expander, and was also counted 
twice e 

previouslyy reconstructed by use of a TRAM (transverse rectus abdominis 
musculocutaneous)) flap (n = 2), or prostheses (n = 4). Of the remaining four 
flaps,, two were used to augment a breast, one to correct a subcutaneous deficit 
followingg axillary node resection, and one to cover the defect following resection 
off a mammary fistula. 

Surgicall technique 

Too raise the flap, we applied the surgical technique described by Holmström 
andd Lossing.1 Briefly, the base of the wedge shaped lateral thoracodorsal flap 
wass located at the level of the inframammary fold and placed on a line extend-
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ingg from the anterior axillary fold. Because the straight superior edge and the 

convexx inferior edge of the LTD were to be of equal length, the inferior incision 

wass started 2 to 3 centimeters more laterally than the superior one.1 Mean width 

off the base of the 60 flaps was 7.2 cm, whereas their mean length was 15.4 cm 

(Tablee 1). While raising the flap, care was taken to include the underlying fascia 

off the serratus muscle. The skin and subcutaneous fat of the recipient site was 

incisedd at the lateral part of the mastectomy area along the anterior axillary fold, 

dividingg any horizontal mastectomy scar. With increasing experience, we 

advancedd the caudal end of this oblique recipient incision medially in order to 

positionn the flap's pivot point more medially and towards the future nipple area. 

Thiss resulted in the flap being transposed into the recipient site less 

perpendicularlyy than originally described (Fig 1). After transfer, the tip of the flap 

coveredd the pectoralis major muscle at the anterior axillary fold. 

AA subpectoral cavity was created in cases where the flap was combined with 

implantationn of a tissue expander or definitive prosthesis. To prevent cranial 

displacementt of these implants, the origin of the pectoral major muscle was 

detachedd from the lower costal arch. Because the prophylactic use of antibiotics 

andd wound drainage had previously been reported to reduce postoperative 

morbidity,, these were routinely applied in all patients.4 Twenty-one of the 60 

transplantationss were performed by a resident plastic surgeon. Mean operation 

timee was 106 minutes and mean perioperative blood loss was 190 cc. Hospital 

stayy varied from 1 to 9 days (mean, 4 days). 

Figur ee 1: Left: Design of lateral thoracodorsal flap. Note that we advance the caudal end of the 
obliquee recipient incision medially in order to position the flap's pivot point more medially and 
towardss the future nipple area. Right: Result after transplantation of the flap into the recipient site. 
Notee that the angle of transposition is less perpendicular than originally described by Holmström 
andd Lossing.' 
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Additionall surgery of the contralateral breast 

Apartt from the 7 women whom underwent LTD transplantation bilaterally, 22 
womenn also had additional surgery performed on the contralateral breast, either 
simultaneouslyy with LTD flap surgery, or as a secondary procedure. Fourteen of 
thesee women underwent a symmetrizing mammaplasty, whereas the remaining 
88 women underwent contralateral breast reconstruction by techniques other 
thann LTD transplantation (Table 3). 

Tabl ee 3: Number of patients undergoing surgery of the contralateral breast. 

Procedure e 

SymmetrizingSymmetrizing mammaplasty 

reduction n 

mastopexy y 

augmentation n 

ReconstructiveReconstructive mammaplasty 

laterall thoracodorsal flap 

tissuee expander 

implantt after tissue expander 

directt implant 

Simultaneous s 

5 5 

4 4 

1 1 

5 5 

3 3 

2 2 

1 1 

Secondary y 

4 4 

2 2 

2 2 

Tota a 

9 9 

4 4 

1 1 

7 7 

5 5 

2 2 

1 1 

Total l 21 1 29 9 

Statisticall analysis 

Alll early and late postoperative complications were recorded as outcome 
measuree of surgical therapy. These were scored as 'mild' in cases where the 
complicationn did not lead to additional surgery, or as 'severe' in cases where 
explantationn or other repeated surgery was needed. All patients but one were 
clinicallyy evaluated after a mean period of 14 months (range, 1.5-24 months) 
afterr surgery to ensure long-term postoperative assessment. The one remaining 
patientt died of metastatic disease, 5 months after surgery. 
Too assess the previously reported risk factors and to identify possible additional 
oness we statistically analyzed the influence on the incidence of a complicated 
postoperativee course in our series of 53 patients, of 6 patient-related charac-
teristicss that may have acted as risk factors. As such, the relation between the 
outcomee of surgery and the characteristics age, general health risk factors 
(diabetess mellitus or thyroid, pulmonary, or cardiovascular disorders), smoking 
habits,, and body mass index of the patients, the time interval between amputa-
tionn and reconstruction, and whether the patients had had adjuvant radio-
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therapyy or not, was assessed by univariate logistic regression analysis to 
determinee the relevance of each characteristic. Logistic, rather than linear 
analysiss was used because we had a binary dependent variable (e.g. whether 
thee postoperative course was complicated, or not). 
Often,, the unit of expression of a characteristic is not a clinically interesting one. 
Forr example, it is clinically more interesting to be informed on whether an 
increasedd BMI (> 25 kg/m2) leads to increased risk of postoperative flap failure, 
thann what the odds ratio per 1 kg/m2 of increase of BMI is.7 Likewise, we 
reducedd the other potential patient-related risk factors with continuous variables 
too binary explanatory variables. As such, the continuous variable 'age' was 
reducedd to whether the patients age was under or equal to the median age (52 
years)) or over it, whereas the time interval between amputation and reconstruc-
tionn was reduced to within 5 years after amputation, or later. Accepting the 
patient-relatedd characteristics as explanatory variables, such analysis yields the 
oddss ratio for each of the 6 characteristics. 
Thiss odds ratio is an estimate of the relative risk of having a complicated post-
operativee course when the corresponding explanatory variable, or characteris-
tic,, takes the value that is tested as a potential risk factor. A value of the relative 
riskk above 1.0 indicates an increased risk of having a complicated postoperative 
coursee when the risk factor is present, whereas a value below 1.0 indicates a 
decreasedd risk. In addition to this estimate, comprehensive computer output for 
thiss analysis includes the 95% confidence interval (95% CI) for the true value of 
thee odds ratio for each characteristic and the p-value of a Wald statistic testing 
thee null hypothesis that the relative risk of a complicated postoperative course 
associatedd with the characteristic is 1.O.8 A p-value under 0.05 was accepted as 
indicativee of statistical significance. Any character that yielded a 95% CI that did 
nott include 1.0 was considered a clinically relevant risk factor for a complicated 
postoperativee course. To exclude possible dependence among the 3 charac-
teristicss that proved relevant, univariate analysis was followed by multivariate 
logisticc regression analysis of these characteristics. 
Ass potential procedure-related risk factors we compared the complicated and 
uneventfull surgical outcome of our series of 60 flaps for the length of the flap, 
thee duration of surgery, the amount of blood-loss, the level of experience of the 
surgeon,, and whether or not the LTD flap was submitted to immediate post-
operativee internal expansion by the implant (using a tissue expander or the 
definitivee prosthesis). Because of the limited number of flaps used for imme-
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diatee reconstruction (n = 3) and because these flaps all featured an uneventful 
postoperativee course, the outcome of this use was not processed separately. 
Assessmentt of the procedure-related characteristics was performed by 
univariatee logistic regression analysis using these characteristics as explanatory 
variables.. We accepted that ours is a theoretical separation of 2 clusters of 
patient-relatedd and procedure-related risk factors and that the results of both 
clusterss can not be regarded conjointly. 

Result s s 

Reproducibilityy of technique 

Thee early and late postoperative course was uneventful in 40 of the 53 patients. 
Mildd complications were encountered in 9 patients (Table 4). In 6 of these, the 
tipp of the LTD flap showed less than 3 cm of necrosis,4 whereas the flaps in 2 
patientss showed limited fat necrosis. Epidermiolysis was noted as a mild com-
plicationn in the 1 remaining patients. Severe complications were encountered in 
44 patients (4 flaps). Of these, 2 patients underwent explantation because of flap 
failuree and one for an infected implant. In the fourth patient, repeated surgery 
wass needed because of necrosis in the fistula that was excised to be covered 
byy the LTD flap. 

Tablee 4: Complications following transplantation of 60 lateral thoracodorsal flaps in 53 patients. 

Complicationn Number of flaps Number of patients 

MildMild complications 

earlyy epidermiolysis 1 1 

tipp necrosis 6 6 

fatt necrosis 2 2 

SevereSevere complications 

flapp necrosis with explantation 2 2 

infectionn with explantation 1 1 

woundd necrosis 1 1 

Total l 133 (22%) 13(25%) ) 
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Tablee 5: Patient-related characteristics of all 53 patients and of those with an uneventful or 
complicatedd postoperative course 

Meann age, yrs (sd) 

Meann BMI, kg/m2 (sd) 

Generall health factors 

Smoking g 

Radiotherapy y 

Interval,, months (sd) 

alll patients 

499 (9.3) 

26(4.1) ) 

13/53 3 

15/53 3 

24/53 3 

500 (51.5) 

Postoperativee course 

uneventful l 

49(9.5) ) 

25(3.9) ) 

6 /40 0 

9 /40 0 

17/40 0 

533 (57) 

complicated d 

544 (8.2) 

277 (4.5) 

7 /13 3 

6 /13 3 

7// 13 

411 (29) 

oddss ratio 

1.94 4 

3.38 8 

7.97 7 

3.00 0 

2.17 7 

1.31 1 

p-value e 

0.30 0 

0.08 8 

0.003* * 

0.11 1 

0.69 9 

0.72 2 

** statistically significant at the p < 0,05 level 

Influencee of patient-related characteristics 

Univariatee analysis showed all 6 patient-related characteristics to feature an 
oddss ratio (OR) of more than 1.0 (Table 5). The general health risk factors, 
smokingg habits, and body mass index yielded relevant odds ratios, but only the 
oddss ratio of the general health factors was associated with a significant Wald 
statisticc (p = 0.003). Whether the age of the patients was up to the median age 
orr over, whether the reconstruction was done within 5 year after amputation or 
later,, or whether the patients had had adjuvant radiotherapy or not, did not 
relevantlyy influence the surgical outcome. 
Multivariatee analysis of the 3 patient-related characteristics with relevant odds 
ratioss yielded that these were not significantly dependent (Table 6). The risk of 
havingg a complication in our series increased with 555% for patients with one of 
thee general health risk factors when compared to healthy patients. Patients with 
aa body mass index over 25 kg/m2 had nearly 100% increase of risk when com-
paredd to patients with a healthy index, whereas the risk for smoking patients 
wass nearly 3.5 times that of non-smoking patients. Again, only the p-value of 
thee Wald statistic on the general health risk factors was significant (p = 0.02). 

Tablee 6: Values yielded by 
characteristics s 

Bodyy mass index 

Generall health factors 

Smoking g 

multivariatee logistic regression 

oddss ratio 

1.99 9 

6.55 5 

342 2 

analysiss of the 3 relevant patient-related 

(95%% CI) 

(0.411 -9.59) 

(1.32-32.62) ) 

(0.76-15.40) ) 

p-value e 

0.11 1 

0.02* * 

039 9 

43 3 

** statistically significant at the p < 0.05 level 

I I 
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Influencee of procedure-related characteristics 

Off the 5 procedure-related characteristics, only the length of the flap proved to 
relevantlyy and significantly influence the outcome of surgery (Table 7). For each 
additionall cm of flap length the risk of having a complication increased with 40% 
(pp = 0.01). More complications occurred in flaps longer than 17 cm. The 
durationn of surgery, the amount of blood-loss, the level of experience of the 
surgeon,, or whether the LTD flap was submitted to immediate postoperative 
internall expansion or not, did not relevantly influence the outcome in our series. 

Tablee 7: Procedure-related characteristics of all 60 lateral thoracodorsal flaps and in patients with 
ann uneventful or complicated postoperative course. 

Postoperativee course 

alll uneventful complicated odds ratio (95% CI) p-value 

Meann length, cm (sd) 15.4 (2.8) 14 8 (2.4) 17.2 (3.3) 1.40 (1 .07- 1.82) 0 .01* 

Operationn time, min (sd) 106.0 (33 0) 109.0 (34.0) 93.0 (29.0) 0 99 (0 9 6 - 1.00) 0.20 

Bioodd loss. CC (Sd) 190.0 (124.0) 189.0 (132.0) 192.0 (112.0) 1.00 (0 .99-1 .00) 0.55 

Residentt surgeon 2 1 / 6 0 1 6 / 4 7 5 / 1 3 1.21 (0 .34-4 .31) 0.77 

Immediatee expansion 3 5 / 6 0 2 8 / 4 7 7 / 1 3 0.79 (0 2 3 - 2 72) 0.71 

** statistically significant at the p < 0 05 level 

Discussio n n 

Postmastectomyy patients seeking breast reconstruction are to be offered a 
choicee of techniques. In the individualized choice of a technique patient-related 
characteristicss such as the condition of the skin and subcutaneous tissues, the 
presencee of additional health factors, and the preference and expectations of 
thee patient are of importance. Such considerations may lead to the choice for 
thee combination of transplantation of a LTD flap with implantation of a 
prosthesis,, albeit performed immediate or as a secondary, or even tertiary, 
proceduree following initial tissue expansion. This technique has now been 
shownn to be reproducible outside Sweden in terms of hospital stay, over-all 
surgicall complication rate, and explantation rate.134 That our mean operative 
timee was longer than that reported so far,46 can not be explained by the 
incidencee of surgery simultaneously performed at the contralateral breast as 
thiss incidence was lower in our series than in the Swedish series.4 This longer 
durationn and the greater perioperative blood loss were probably caused by our 
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limitedd expertise with this procedure and by the relatively high number of 
operationss performed by our residents. 

Influencee of risk factors 

Beforee discussing the clinical implications of our analysis of the risk factors, two 
potentiall methodological limitation need to be considered. A minimum of 10 
eventss per variable are needed for any multiple regression analysis to avoid 
problemss of over estimated and under estimated variances and, thereby, poor 
coveragee of Wald-based confidence intervals and Wald tests of coefficients.910 

Acceptingg this criterion as rule of thumb, analysis of more than 1.3 variables in a 
seriess of 13 events (e.g. 'complicated postoperative course') would reduce the 
accuracyy of the statistical outcome. Still, this criterion is considered an overly 
simplee solution to a complex problem and final determination of the number of 
variabless acceptable in multivariate analysis must consider the context of the 
totall problem.10 Therefore, we restricted the multivariate analysis of patient-
relatedd characteristics to the 3 variables that proved relevant by univariate 
analysis.. No multivariate analysis was performed on the procedure-related 
characteristicss because only one of these ('length of flap') proved relevant by 
univariatee analysis. 

Secondly,, although we restricted the analysis of the patient-related 
characteristicss to 53 patients rather than to 60 flaps, we used the number of 
flapss as unit of analysis of procedure-related characteristics. We feel this is 
allowedd as none of the patients with bilateral flaps had an uneventful post-
operativee course. Still, the observations on the procedure-related characteristics 
aree not all independent whereas independence is assumed in performing this 
analysis.. For these 2 reasons, the results of both our regression analyses 
shouldd be regarded separately and yield no indications as to any possible extra 
riskk in cases where characteristics from one cluster occur in combination with 
characteristicss from the other. Accepting this limitation, the findings within each 
clusterr may be interpreted. 
Ourr series matched the Swedish series in terms of the patient-related potential 
riskk factors age, smoking habit, prevalence of postmastectomy radiotherapy, 
andd time interval between mastectomy and reconstruction (Table 1). Data on 
bodyy mass index in the Swedish series were not available. We are the first to 
statisticallyy prove some general health characteristics to be significant risk fac-
torss (Table 6). Contrary to Blomqvist and Malm,3 we could not statistically con-
firmm the relevance of postmastectomy radiotherapy. Because we excluded 
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patientss with marked skin responses following radiotherapy, this lack of confir-
mationn may very well be the result of indication bias. That we could not statis-
ticallyy prove the relevant odds ratios of increased body mass index and smoking 
too be significant may be explained by the limited number of patients. 
Thee 95% CI of the odds ratios proved 4 of the 5 procedure-related potential risk 
factorss not to relevantly increase the risk of a complicated surgical outcome 
(Tablee 7). The length of the LTD flap was the only characteristic found to 
increasee the risk of a complicated postoperative course. This correlation has not 
beenn reported before and may very well be explained by the fascio-cutaneous, 
ratherr than myo-cutaneous, character of the LTD flap and its relatively poor 
retrogradee vascularization. Based on our experience, we recommend to restrict 
thee length to a maximum of 17 cm. Although not proven in our study, this might 
particularlyy be true in cases where one of the other alleged risk factors is 
present.3 3 

Extendingg the indications of the LTD flap 

Soo far, transplantation of the LTD flap has been advocated in combination with 
aa definitive prosthesis or deepithelialized TRAM flap for the one-stage delayed 
breastt reconstruction.3"5" Rather than only using the flap for one-stage delayed 
breastt reconstructions, however, we advocate its use in combination with a 
tissuee expander to obtain larger than medium-size breasts. In most of our 
patientss the quality of remaining mammary skin or the quantity of its subcuta-
neouss tissue was considered inadequate to allow for tissue expanding per sé 
and,, therefore, we added the flap prior to expansion. Alternatively, some flaps 
weree added only after expansion had proven to be insufficient. Our liberal use 
off tissue expanders allowed the implantation of larger definitive prostheses in 
ourr series (range, 125 - 605 g; mean, 384 g; sd, 97.3 g) than those used in 
previouslyy reported series.15 This use of larger prostheses may well explain the 
limitedd number of symmetrizing procedures at the contralateral breast as com-
paredpared to the 47% to 70% incidence reported so far.1-4"6 

Apartt from its use in postmastectomy reconstruction, we found the LTD flap to 
alsoo be suited to improve the contour of otherwise deformed breasts. Further-
more,, it may be used to improve axillary scars and defects. Like Holmström and 
Lossing,11 we successfully added the LTD to an already reconstructed breast to 
secondarilyy provide more ptosis and projection of the breast. Obviously, the flap 
providess more tissue laterally than medially when creating a breast pocket but it 
alsoo allows the medial advancement of native lateral skin. Moreover, we 



Laterall thoracodorsal flap 

graduallyy designed the caudal end of the recipient incision more oblique in 
orderr to advance the flap's pivot point medially, thereby making better use of 
thee full extent of the flap in creating even more projection of the future neo-
areolarr complex. Still, rather than risking a pull at the reconstructed breast and 
subsequentt loss of projection by designing the flap as a thoracoepigastric flap,12 

wee restricted the donor site to the infra-axillary area lateral to the inframammary 
fold.1 1 

Wee conclude that the lateral thoracodorsal flap is a well reproducible technique 
forr breast reconstruction with few complications leading to failure. Because the 
LTDD flap has now been proven to also successfully fill a therapeutic gap outside 
Scandinavia,, we agree that it ought to be offered as an alternative for breast 
reconstruction.33 The LTD flap turned out to allow for the reconstruction of 
breastss of larger than medium size by using it in combination with tissue 
expanders.. Moreover, we successfully applied fully deepithelialized LTD flaps 
forr additional indications. Statistical significance of the only risk factor proven by 
thee Swedish researchers could not be confirmed in our study but we proved 
somee general health characteristics to be significant patient-related risk factors. 
Outt of 5 procedure-related characteristics, only increased flap length was 
provenn to negatively influence the outcome of surgery. 
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Invite dd Discussio n by Donal d A. Hudson , F.R.C.S. 

PiastPiast Reconstr Surg 2004; 113:204-205 

Verifyingg surgical results and risk factors of the lateral thoracodorsal flap 

Thee lateral thoracodorsal flap has been used extensively in Scandinavia,1"4 as 
notedd by the authors. There, it has been used for delayed breast reconstruction 
ass a one-stage procedure to create a skin envelope, which is filled by a sub-
muscularr prosthesis. Perhaps one reason why this flap has not gained wide-
spreadd popularity elsewhere is the high rate of capsular contracture reported.13 

However,, the incidence of capsule contracture is related to other variables and 
iss not dependent on the flaps used to create a breast pocket. 
Thee lateral thoracodorsal flap imports tissue from the lateral aspect of the chest 
andd transposes it to the breast. In obese patients, in whom a lateral axillary "roll" 
iss present, or in those patients with a dog-ear after a non-skin-sparing mastec-
tomy,, this flap is a useful method to redistribute tissue and creates a skin pocket 
similarr to breast skin in color and texture. The lateral thoracodorsal flap can also 
bee used to create a breast pocket, which can be filled by autologous tissue 
(eitherr a transverse rectus abdominis musculocutaneous flap5 or an extended 
latissimuss dorsi flap6), and has the advantage of creating a breast envelope with 
aa color match better than that obtained when either abdominal skin (transverse 
rectuss abdominis musculocutaneous) or back skin (latissimus dorsi) is used. 
Thee flap is usually transposed through 90 degrees to be inset into the anterior 
axillaryy line. As the secondary defect is closed primarily, the flap advances 
superiorly,, and as it rotates toward the anterior axillary line, a dog-ear is 
created,, to form a three-dimensional structure or breast pocket. Consequently, 
thee most anterior point (apex) of the reconstructed breast pocket is usually 
laterall to the midline of the breast. Aesthetically, this may result in a somewhat 
squaree breast shape, especially when the medial aspect of the breast cannot be 
widelyy mobilized due to the amount of skin sacrificed with the mastectomy. 
Woerdemann et al. report moving the pivot point more medial than originally 
described11 in an attempt to diminish this effect. 

Laterall thoracodorsal flap complications are uncommon, as noted by the 
authors,, because the flap is usually designed as a 2:1 fasciocutaneous flap, 
whichh should be robust. Another disadvantage of the lateral thoracodorsal flap 
inn delayed breast reconstruction is that it is difficult to create much breast ptosis. 
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Thee most frequent use of the lateral thoracodorsal flap in the article by 
Woerdemann et al. is in combination with a tissue expander. A tissue expander is 
usedd to "create" more skin. To add a flap to tissue undergoing expansion 
seems,, at best, superfluous. It adds to the scar burden as well as to the poten-
tiall for flap complications, without conferring any advantage. The authors claim 
thatt the expander enabled them to construct larger breasts. However, this is 
reallyy a function of the size of the tissue expander inserted and the amount the 
tissuee expander is inflated. 

Thee authors also describe using the lateral thoracodorsal flap to augment 
previouslyy reconstructed but smaller breasts. This is a very useful and easy 
methodd of adding bulk to the reconstructed breast, and the authors are com-
mendedd for this innovation. The authors also report using the flap in immediate 
breastt reconstruction in two patients (with tissue expanders in one patient and a 
prosthesiss in the other). Again, this represents another potential use for this 
flap,, but the small number of cases reported makes comment difficult and con-
clusionss impossible. The clinical result (Fig 1) shown by the authors is disap-
pointingg and does not serve as a good advertisement for this technique. 
Thee lateral thoracodorsal flap is a useful adjunct in delayed breast reconstruc-
tion.. It creates a breast pocket similar to breast skin in color and texture, but the 
breastt may be somewhat square in shape. It is a useful method to augment a 
reconstructedd breast that is too small. However, its role in immediate breast 
reconstructionn is still to be defined. 
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Introductio n n 

Sincee the introduction of the transverse rectus abdominis myocutaneous 
(TRAM)) pedicled flap by Hartrampf et al. in 1982.1 the lower abdomen has 
becomee the most popular donor site for purely autologous breast reconstruc-
tion.. The skin and subcutaneous tissue of this site are, since, also being used 
forr the TRAM free flap and, more recently, for the deep inferior epigastric perfo-
ratorr (DIEP) free flap.234 These flaps remain unmatched in tissue quantity, 
quality,, and texture and their use enables the reconstruction of a breast with a 
naturall shape and consistency. The resulting permanency of superior aesthetic 
resultss has imposed high levels of expectation in both surgeon and patient. Still, 
partiall loss and fat necrosis of the flap may compromise its esthetic result and 
mayy cause significant morbidity to the patient. Such loss occurs in 0 to 28 
percentt of TRAM flaps and is more common in the TRAM pedicled flap, than in 
thee TRAM free flap.210 The incidence of partial loss of the DIEP free flap varies 
betweenn 2.5 and 37.5 percent.4710 

Extensivee research has provided insight in the vascular anatomy and functional 
perfusionn of these abdominal island flaps and partial flap loss and fat necrosis 
havee been associated with poor perfusion and venous congestion in parts of 
thesee flaps.5,6-7 Routine discard of zone IV and positioning of the flap's zone with 
thee least optimal perfusion laterally on the thorax limits possible partial flap 
failuree to the lateral aspect of the reconstructed breast.7 That way, most minor 
contourr deformities and asymmetries can be corrected by reshaping the flap 
withoutt the need for further flap surgery. Still, larger lateral defects cause 
significantt contour deformity that may require treatment, both to restore the 
breastt contour, and to limit the period of morbidity. Correction of such defects 
byy use of autologous tissues poses a greater challenge to the plastic surgeon. 
Too date, little has been reported on the treatment of these partial defects. 
Serlettii et al.11 reported using a free latissimus dorsi to correct such defects but, 
obviously,, this flap or the thoracodorsal perforator flap can only be used in 
casess where the thoracodorsal vessels were not used as the recipient vessels 
forr the abdominal free flap. In this paper, we report on the use of the lateral 
thoracodorsall flap as a salvage procedure for lateral partial flap loss of the 
newlyy reconstructed breast of 4 patients. 
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Surgicall Technique 

Thee lateral thoracodorsal fasciocutaneous flap was introduced by Holmström 

andd Lossing as a local flap to be combined with an implant for delayed breast 

reconstruction.88 It is a wedge-shaped transposition flap existing of the redun-

dancee of skin that is often available in the lateral thoracic region in mastec-

tomizedd women. The vascularization of the flap relies on the perforators of the 

intercostall vessels at the level of the inframammary fold9 and, hence, the flap's 

basee is placed on the line extending from the anterior axillary fold and its axis 

extendss laterally and dorsally from the inframammary fold (Fig 1). When raised, 

thee flap can be transposed to the longitudinal defect at the lateral part of the 

reconstructedd breast. The length of the skin flap is designed 5 cm longer than 

thee length of the defect to allow for forward bulging of the flap after trans-

position.. This will enhance the lateral contour of the breast. In cases where the 

breast'ss axillary tail needs to be reconstructed, the flap may be designed even 

longerr to allow for the deepthelialization and subcutaneous burial of its distal 

endd (Fig 1). 

Figur ee 1: Left: Diagram of design of the lateral thoracodorsal flap in cases where the flap is used to 
correctt a lateral defect of the reconstructed breast. Right: Diagram of the lateral thoracodorsal flap 
afterr transposition to correct the defect. Note that part of the flap may be deepithelialized to imitate 
thee axillary tail and to smooth the transition between the lateral aspect of the reconstructed breast 
andd the flap. 
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Inn raising the flap, care is taken to include the underlying fascia of the latissimus 
dorsii and serratus anterior muscles. When the base of the flap is reached, it is 
importantt to avoid damage to the vascular pedicle that perforates the serratus 
anteriorr muscle below the inframammary fold.9 Prior to transposing the flap to 
thee lateral breast defect, all granulation tissue is removed to reduce scar con-
tractionn and increase the pliability of the breast. The donor site is closed in 
separatee layers over a drain and the inferior edge of the lateral thoracodorsal 
flapp is sutured to the lateral thoracic wall to mark the lateral border of the breast. 
AA strip along the superior edge of the lateral thoracodorsal flap is deepithe-
lializedd and inserted beneath the lateral edge of the breast flap to smooth the 
transitionn between both flaps. 

Patien tt  report s 

Pattentt 1 

Autologouss unilateral breast reconstruction was performed in a 39-year-old 
woman,, 44 months after she had undergone mastectomy, radiotherapy, and 
chemotherapyy for cancer in her left breast. As preoperative physical and color 
Dopplerr examinations had revealed sufficient soft tissue and perforators of the 
lowerr abdomen,7 a DIEP flap was used for the reconstruction. The flap was 
centeredd over the right rectus abdominis muscle and extended both in zone III 
overlyingg the ipsilateral oblique muscles, and in zone II over the contralateral 
rectuss muscle. Flap harvest and microvascular anastomosis to the internal 
mammaryy vessels were uneventful. After clamp release the ipsilateral zones I 
andd ill showed normal perfusion, but signs of adequate circulation were less 
convincingg in zone II. Hence, this zone was used to reconstruct the lateral part 
off the breast. Partial lateral flap loss became apparent after one week and the 
subsequentt daily wound care caused significant psychological stress to the 
patient.. Although she had previously undergone radiotherapy of the base of the 
laterall thoracodorsal flap, this flap was used to reconstruct the lateral contour of 
thee breast, 45 days after initial surgery. Following this salvage procedure, the 
postoperativee course was uneventful. 
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Patientt 2 
Autologouss breast reconstruction by use of a DIEP flap was performed for a 36-

yearr old healthy woman with a body mass index of 30, some 46 months after 

shee had undergone mastectomy for cancer in her left breast. Because a signifi-

cantt part of the contralateral side was included to obtain enough volume, the 

contralaterall superficial inferior epigastric vein was anastomosed to an inter-

costall vein to ensure superdrainage of the flap. As late as one week after sur-

gery,, some venous congestion was noticed in the lateral part of the flap and, 

eventually,, approximately 10% of the flap was lost (Fig 2). This contour defect 

wass corrected using a partially buried lateral thoracodorsal flap, 6 weeks after 

initiall surgery. Subsequently, the postoperative course was uneventful and con-

tralaterall breast reduction is currently scheduled to obtain symmetry (Fig 2). 

Figur ee 2: Left: Preoperative design of the lateral thoracodorsal flap to correct partial flap loss of the 
leftt breast that was reconstructed with a DIEP flap in patient 2. Right: Result of wound closure and 
restorationn of the lateral contour by use of the lateral thoracodorsal flap. Postoperatively, the flap 
seemss smaller as part of it was deepithelialized to imitate the axillary tail and smooth the transition 
betweenn both flaps. 

Patientt 3 

Unilaterall DIEP flap breast reconstruction was performed in a 50-year-old 

womann who had undergone left-sided mastectomy for cancer, 25 months 

before.. Surgery was uneventful but the "life boat" superficial inferior epigastric 

veinn was anastomosed to the thoracodorsal vein using a vein graft, on the 2nd 

postoperativee day, because of venous stasis. Still, partial flap loss occurred 

laterallyy and necessitated necrotectomy and conservative wound care. On the 

48 lhh postoperative day. a lateral thoracodorsal flap was used to limit the morbid-
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ityy and enhance the lateral contour of the breast. The postoperative course after 

thiss salvage procedure was uneventful and. currently, the patient is scheduled 

forr contralateral mastopexy. 

Patientt 4 

Autologouss breast reconstruction was requested by a 55-year-old woman who 

hadd undergone mastectomy for cancer in her right breast, 45 months before. 

Thiss patient's medical history included hypertension and a body mass index of 

30,, and she had abdominal scars after previous median laparotomy and 

caesareann section. As previous operations might have preconditioned the lower 

transversee island flap, we decided to reconstruct her breast with a contralateral 

hemi-TRAMM flap. Surgery was uneventful and the superficial inferior epigastric 

veinn was anastomosed to the comitant vein of the lateral thoracic artery to 

super-drainn the flap. Five days after surgery, this patient was diagnosed with 

pneumoniaa and venous congestion was noticed in the lateral part of the flap on 

thee 7th postoperative day. Eventually, some 25% of the flap necrosed (Fig 3). 

Necrotectomyy was performed and a lateral thoracodorsal flap was used to 

createe a lateral breast contour on the 30;h postoperative day. The subsequent 

postoperativee course was uneventful and this patient is currently scheduled for 

contralaterall reduction mammaplasty (Fig 3). 

Figuree 3: Left: Partial flap loss of the right breast that was reconstructed with a TRAM flap in patient 
four.. Right: Result of necrotectomy and restoration of the lateral contour by use of the lateral 
thoracodorsall flap. A contralateral reduction mammaplasty is currently scheduled. 
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Discussio n n 

Bothh the TRAM pedicied and free flap and, in particular, the DIEP flap feature a 
steepp learning curve.23471012 Due to the vascular anatomy of the lower abdo-
men,, parts of the flaps are potentially plagued with marginal perfusion,5 and 
routinee discarding of zone IV has been proven to importantly lower the inci-
dencee of partial flap loss.710 Still, partial loss and fat necrosis of pedicied or free 
flapss based on the deep inferior epigastric vascular system continue to provide 
concern,, particularly in patients who are less ideal candidates for such trans-
plantations.2100 Because possible postoperative tissue loss is very difficult to 
replacee when it occurs medially,13 the best vascularized part of the flap should 
bee positioned medially where it is needed to create the superomedial fullness of 
thee aesthetically desirable decollete. This way, partial flap loss may be restric-
tedd to the lateral aspect of the newly constructed breast. 
Sincee the introduction of the lateral thoracodorsal flap in 1986,8 multiple large 
seriess have confirmed the ease, reliability, and minimal donor site morbidity of 
thiss flap.14,15,16,17 Initially, the flap was only used in combination with an implant 
forr secondary breast reconstruction. Hudson modified the original technique by 
combiningg the flap with a deepithelialized TRAM flap instead of an implant.18 

Moree recently, Woerdeman et al.17 reported the tertiary use of a deepithelialized 
laterall thoracodorsal flap to augment the lateral aspect of breasts that were pre-
viouslyy reconstructed with a TRAM flap. We introduce a new application of the 
laterall thoracodorsal flap as an easy and straightforward salvage procedure in 
casess where lateral partial loss of a TRAM or DIEP flap occurs after breast 
reconstruction.. This procedure can be done as early as 6 weeks after the initial 
reconstruction,, reducing the burden of daily wound treatment for the patient and 
offeringg her an immediate restoration of the lateral contour of the reconstructed 
breast. . 
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Introductio n 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 

Material ss  and Method s 

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 

Tabl ee 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 



Riskk of immediate breast reconstruction after skin sparing mastectomy 

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. 

Result s 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. 

Tabl ee 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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Tabl ee 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 
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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). 

Tabl ee 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 

Discussio n 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-



Riskk of immediate breast reconstruction after skin sparing mastectomy 

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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Introductio n n 

Double-breastedd or 'vest-over-pants' closure of the skin is achieved by 
deepithelializationn of one edge of a wound and advancement of the opposite 
edgee over this deepithelialized area.12 The advanced skin edge is fixed over the 
deepithelializedd area using a deeper layer of sutures anchoring the 
deepithelializedd edge under the advanced skin, and a superficial layer of 
suturess anchoring the edge of the advanced skin to the edge of the skin of the 
deepithelializedd flap. Double-breasted skin closure may be used to correct a 
deficitt of subcutaneous tissues,13 to strengthen the wound closure and prevent 
wideningg of the resulting scar,1"4 or to prevent subcutaneous sinus formation.4 

Moreover,, it may prevent fistulation in case of partial dehiscence of one of both 
suturee lines or contamination of superimposed suture lines. As such, it was 
appliedd for urethra reconstruction,57 and for the closure of pharyngeo-
cutaneouss fistulae.8 Double-breasted skin closure may also prevent 
contaminationn or exposure of the implant in cases where immediate breast 
reconstructionn with prosthetic material is obtained after skin sparing 
mastectomy.910 0 

Thee deepithelialization routinely extends as far as the incision to be closed (Figs 
1AA - C). This way, however, the skin suture at the end of the incision 
immediatelyy overlies the deep subcutaneous suture without any interposing 
subcutaneouss tissues. Alternatively, no deep suture is used. In both these 
situations,, wound dehiscence or infection of the skin suture may result in con-
taminationn of the underlying implant. To prevent this, we extend the 
deepithelializationn beyond and around the limit of the skin incision. 

Surgica ll  Techniqu e 

Afterr excision of the nipple-areola complex the skin incision is extended caudo-
laterallyy to allow for sufficient exposure and resection of breast tissue. Following 
thee skin sparing mastectomy and detachment of the inferio-medial part of the 
originn of the pectoralis major muscle, either a tissue expander or a definitive 
prosthesiss is inserted subpectorally. The pectoralis major is draped over the 
implantt and its caudal edge is sutured onto the subcutaneous aspect of the 
inferiorr skin flap caudal to the areolar defect. Hence, the caudal part of the 
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Figur ee 1A: To allow for double-breasted closure of the skin over an implant the deepithelialization 
routinelyy extends as far as the incision to be closed (shaded area). 

Figur ee 1B and 1C: This way. contamination of the skin suture may result in infection of the 
underlyingg implant in cases where this suture immediately overlies the deep subcutaneous suture or 
wheree no deep subcutaneous suture is used (arrow). Note the vaguely retracting skin where the 
deepp sutures were applied. 
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Figuree 2A: To prevent infection of the implant or the deep subcutaneous suture immediately 
overlyingg the implant, we extend the deepithelialization approximately 2 cm beyond and around the 
limitt of the skin incision (shaded area). 

Figuree 2B and 2C: This way. the skin sutures will solely overly intact dermal and subcutaneous 
tissuess and none of the superficial sutures immediately overly the deeper ones. 
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implantt is covered solely by the skin flap. The skin laterally to the infra-areolar 

incisionn is deepithelialized to allow for double-breasted closure of the wound 

wheree no muscle is available. Rather than restricting the deepithelialization to 

thee full length of the infra-areolar incision, it is extended approximately 2 cm 

beyondd and around the incision. This way the terminal skin suture solely over-

liess intact dermal and subcutaneous tissues, while all other superficial sutures 

doo not overly the deeper ones (Figs 2A - C). As a result, none of the deeper 

subcutaneouss sutures, nor the underlying implant is exposed in case of con-

taminationn of any skin suture or dehiscence of the skin suture line (Fig 3). Since 

Aprill 2000, we have used this technique in over 350 skin sparing mastectomies 

combinedd with immediate prosthetic breast reconstruction. 

Figuree 3: As a result of extended deepithelialization and double-breasted skin closure, the break 
downn of the skin suture line and resulting superficial contamination of the wound does not result in 
infectionn of the deeper sutures or the underlying implant. Healing was subsequently uneventful in 
thiss patient (same patient as shown in Figures 1 and 2). 
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Discussio n n 

Combinedd skin-sparing mastectomy and immediate prosthetic reconstruction is 
oncologicaiiyy safe and psychologically beneficial to the patient.911 Reducing the 
amountt of excised skin enhances the final aesthetic appearance, as most of the 
normall breast contour is intact even before the insertion of the implant. 
Althoughh selective preservation of the areolar complex is increasingly being 
advocated,, most surgical oncologists still agree that this complex must be 
excised.. To allow for improved access to the anatomical borders of the breast 
glandularr tissues however, we caudally add a curved extension to the peri-
areolarr incision. Like the B-mammaplasty originally described by Regnault,12 

thiss approach allows us to correct possible preoperative ptosis and to incon-
spicuouslyy confine the scar to the inferio-lateral aspect of the breast without loss 
off projection of the lower pole of the breast. Finally, the modified B-mamma-
plastyy approach prevents the inclusion of a T-junction of the Wise pattern that is 
notoriouss for wound breakdown.10 

Ratherr than covering the implant completely by the pectoralis major, serratus 
anterior,, and rectus abdominis muscles, we prefer a subpectoral positioning 
withh draping of the pectoralis over the cranial aspect of the implant and leaving 
thee caudal aspect covered solely by the skin flap. We agree with Hammond et 
al.,99 Noone,13 and Spear et al.14 that such positioning allows for quicker, less 
painfull surgery, with improved lower breast projection and better inframammary 
foldd definition. Although some authors argue that the risk of implant exposure, 
contamination,, and loss may be greater when the implant is partially left sub-
cutaneously,13,155 such limited increased risk may not outweigh the benefits of 
combinedd subpectoral and subcutaneous implant insertion.10,16 

Becausee the pectoralis major muscle usually is not long enough to seal off the 
fulll length of this extension, we de-epithelialize the lateral edge of the extension 
too allow for double-breasted closure the wound. Extending the 
deepithelializationn beyond and around the caudal limit of the full thickness 
incisionn allows for complete and secured double-breasted closure of the entire 
wound.177 This way no part of the suture lines are superimposed, thus lessening 
thee risk of implant contamination or exposure. Small areas of delayed healing or 
necrosiss of the skin edges can be treated conservatively because of the healthy 
andd complete underlying soft-tissue cover over the implant. Our preliminary 
resultss in the first 350 breasts operated this way indicate that extended double-
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breastedd skin closure immediately over the implant, in terms of postoperative 
complicationss and surgical outcome, is comparable to direct skin closure over 
thee pectoralis major muscle overlying the implant.1819 The advantages of 
extendedd double breasted closure, then, are the more favorable projection of 
thee lower pole of the reconstructed breast and the restriction of the mastectomy 
scarr to its inferio-lateral aspect. 
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Chapterr 7 

Introductio n n 

Combinedd skin sparing mastectomy and immediate prosthetic reconstruction is 
generallyy accepted as an oncologically safe and psychologically favorable 
modee of curative or prophylactic treatment of breast cancer.16 The rate of surgi-
call complications after these combined procedures is reported to be approxi-
matelyy 15% but it may, even, be as high as 53%.237"9 Although attempts have 
beenn made to identify the risk factors leading to such complications,8"12 hardly 
anyy criteria are available to preoperatively distinguish patients in whom an 
eventfull postoperative course may be expected.37 Still, the selection criteria 
indicatedd by Dowden7 were not objectified statistically and the number of poten-
tiall risk factors studied by Bailey et al. was limited, as was their statistical analy-
sis.33 Therefore, we wanted to objectively establish which of multiple patient-
relatedd or procedure-related factors increase the risk of surgical complications 
too such a level as to adjust our indications of immediate breast reconstruction 
afterr skin sparing mastectomy. To identify these clinically relevant selection 
criteria,, we prospectively studied the short-term surgical outcome of 400 com-
binedd procedures. 
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Material ss  and Method s 

Subjectss and indications for surgery 

Fromm June of 2000 through October of 2004, 400 consecutive skin sparing 
mastectomiess were combined with immediate prosthetic breast reconstruction 
inn 309 women with a mean age of 43 years (range, 22 - 71; sd, 9.5) and a mean 
bodyy mass index of 24 kg/m2 (range, 17.8 - 39.9; sd, 4.2). As we intended to 
prospectivelyy assess the level of risk associated with various characteristics, all 
patientss who were referred by the surgical oncologists could potentially be 
includedd in this study. An exception was made for patients who had previously 
undergonee radiotherapy of the involved breast.101213 Still, even such therapy 
wass not an absolute exclusion criterion. Consequently, after having been 
warnedd of the increased risk, 19 patients (21 breasts) underwent the combined 
proceduree for secondary cancer or as an additional prophylactic measure after 
previouslyy having undergone adjuvant radiotherapy. Five of these patients had 
beenn irradiated on the chest wall for Hodgkin's disease. Likewise, patients who 
weree likely to require post mastectomy radiotherapy were discouraged to 
undergoo the combined procedure.14 

Seventy-onee of the 309 women (96 breasts) were smokers and 43 patients {51 
breasts)) featured a general health risk factor (Table 1). Mastectomy and recon-
structionn were performed unilaterally in 218 patients and bilaterally in 91 
patients.. One hundred and ninety-four of the 400 mastectomies were done for 
prophylacticc reasons, whereas the remaining 206 mastectomies were intention-
allyy curative (Table 2). 

Tablee 1 : Distribution of potential general health risk factors among 43 patients of the 309 patients 
whoo underwent a total of 400 mastectomies combined with immediate reconstruction. 

Generall health risk factor 

Cardiovascularr disease 

Thyroidd disorder 

Previouss oncologic treatment* 

Pulmonaryy disease 

Muscularr disease 

Rheumatoidd arthritis 

Coagulopathy y 

Severee eczema 

Noo of patients 

16 6 

10 0 

9 9 

4 4 

3 3 

2 2 

2 2 

1 1 

Noo of breasts 

16 6 

14 4 

10 0 

5 5 

4 4 

2 2 

3 3 

1 1 

Eightt of these patients underwent bilateral mastectomy. Because 4 patients suffered from more than one potential 
healthh risk factor the total number of patients seems 47 rather than 43, and the total number of breasts involved 55 
ratherr than 51. * Previous oncologic treatment unrelated to breast cancer 
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Tablee 2: Indications for the 400 skin sparing mastectomies among the 309 patients. 

Indication n Noo of patients Noo of breasts 

CurativeCurative mastectomy 

ductall carcinoma in situ 

invasivee carcinoma 

ProphylacticProphylactic mastectomy 

BRCAA gene mutation 

noo proven gene mutation 

199 9 

134 4 

92 2 

114 4 

118 8 

76 6 

Becausee unilateral curative mastectomy was combined with contralateral prophylactic mastectomy in 24 patients 
thee total number of patients seems to amount to 333 rather than 309. 

Surgicall techniques 

Threee hundred and twenty-nine of the 400 mastectomies were performed by 
onee of the surgical oncologists of the Mamma Care Team of our Institute and 71 
byy a fellow oncologic surgeon. In all patients, the mastectomy included the 
resectionn of the areolar complex. Because the peri-areolar incision alone did 
usuallyy not allow adequate entrance to the glandular and axillary tissue to be 
resected,, it was extended in most patients. For cosmetic reasons, this was done 
inn a caudal direction in 284 breasts.15 In the remaining breasts, preexisting 

Q gg biopsy or lumpectomy scars dictated other designs of extension. As a result, the 
skinn was closed leaving a horizontal scar in 61 breasts, a cranially extended 
scarr in 34 breasts, and a diagonal scar in 19 breasts. In the remaining two 
breastss the mastectomy was done through the inverted-T scar left after previous 
reductionn mammaplasty. In both the prophylactic and the curative group, care 
wass taken to resect a maximal amount of mammary glandular tissue. Apart from 
thee areolar complex, this involved the resection of the inframammary ligament 
andd filleting of the mammary skin at the level of the superficial thoracic fascia. 
Thee resected specimen weighted 92 to 2000 grams (mean, 548.4; sd, 301.8). 
Forty-eightt of the 206 curative mastectomies (46 patients) were combined with 
axillaryy lymph node dissection in accordance with the preoperative plan, while 
711 curative mastectomies (60 patients) were combined with a sentinel lymph 
nodee procedure. These 119 axillary procedures were done through the 
mastectomyy incision in 37 breasts and through a separate incision in 82 
breasts.. Because 15 of the 71 sentinel node procedures led to additional 
axillaryy lymph adenectomy, a total of 63 axillary lymph node dissections were 
performedd in 59 patients. 
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Immediatelyy following the skin sparing mastectomy, a subpectoral cavity was 
createdd to allow for implantation of a definitive endoprosthesis (n = 195) or a 
temporaryy tissue expander (n = 205). To prevent cranial displacement of the 
implantss and to allow for a more naturally projecting lower part of the recon-
structedd breast, the origin of the pectoral major muscle was detached from the 
lowerr costal arch and the caudal part of the sternum. The implanted bio-dimen-
sional,, textured, cohesive gel-filled prostheses (McGhan style 410, Inamed 
Aesthetics,, Dublin, Ireland) had a mean weight of 381.7 grams (range, 125 -
775;; sd, 118.9), whereas the mean intra-operative filling volume of the tissue 
expanderss (McGhan style 130, Inamed Aesthetics, Dublin, Ireland) was 183 cc 
(range,, 0 - 500; sd, 93.2). The caudal edge of the major pectoral muscle was 
subsequentlyy sutured to the subcutaneous tissue of the caudal skin flap. In 
patientss in whom the peri-areolar incision had been extended caudally, the skin 
wass closed in a double-breasted fashion to create an extra covering layer over 
thee lower part of the implant that was not covered by the muscle flap.15 Similar 
double-breastedd skin closure was also applied in 68 other breasts. 
Antibioticc prophylaxis and wound drainage were routinely applied in all patients. 
Twoo hundred and forty-two of the 400 reconstructions were done by a plastic 
surgeon,, whereas a resident in plastic surgery performed the remaining 158. 
Forty-sevenn of the combined procedures (26 patients) were further combined 
withh prophylactic bilateral oöphoro-tubectomy performed by the gynaecological 
oncologistt through laparoscopy. The mean operation time of the whole proce-
duree was 143.4 minutes (range, 65 - 270; sd, 39.4) and the mean intra-
operativee blood loss was 131 cc (range, 20 - 800; sd, 107.5). 

Statisticall analysis of selection criteria 

Alll complications that occurred during the first 6 postoperative weeks were 
recordedd as outcome measure of surgical therapy. We defined that the outcome 
wass complicated in cases where seroma, hematoma, skin problems, or infection 
occurred.. Wound dehiscence and all ischaemic skin changes ranging from 
epidermiolysiss to full thickness skin flap necrosis were regarded as skin 
problems.. The complication was scored as 'mild' in cases where it did not lead 
too loss of the implant, and as 'severe' in cases where loss or explantation was 
inevitable. . 

Too establish clinically applicable selection criteria, we statistically analyzed the 
influencee on the risk of a complicated postoperative course in our series of 309 
patients,, of 6 patient-related characteristics that may have acted as risk factors. 
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Thus,, the characteristics age, general health risk factors, smoking habits, and 
bodyy mass index (BMI) of the patients, whether the patient was operated uni-
laterallyy or bilaterally mastectomy, and whether or not the patients simulta-
neouslyy underwent oöphoro-tubectomy, were assessed by univariate logistic 
regressionn analysis. Logistic, rather than linear analysis was used because we 
hadd a binary dependent variable (e.g. whether or not the postoperative course 
wass eventful). No correction was made for multiple testing. 
Thee characteristics age and BMI were the two continuous patient-related 
variabless we examined for this study. Often, the unit of expression of such 
variabless is not a clinically interesting one. For example, it is clinically more 
interestingg to be informed about whether a BMI over the mean BMI (24 kg/m2) 
leadss to increased risk of postoperative failure, than about what the odds ratio is 
perr 1 kg/m2 of increase of BMI.16 Likewise, the continuous variable 'age' was 
reducedd to whether the patient's age was over the mean age (43 years), or not. 
Acceptingg the patient-related characteristics as explanatory variables, such 
regressionn analysis yields the odds ratio for each of the 6 characteristics. This 
oddss ratio is an estimate of the relative risk of having a complicated postopera-
tivee course when the corresponding explanatory variable, or characteristic, is 
present.. A value above 1.0 indicates an increased risk of having a complicated 
postoperativee course when the characteristic is present, whereas a value below 
1.00 indicates a decreased risk. In addition to this estimate, comprehensive 
computerr output for this analysis includes the 95% confidence interval (95% CI) 
forr the true value of the odds ratio for each characteristic and the p-value of a 
Waldd statistic testing the null hypothesis that the relative risk of a complicated 
postoperativee course associated with the characteristic is 1.O.17 A p-value under 
0.055 was accepted as indicative of statistical significance. To exclude possible 
dependencee among the characteristics that proved statistically significant, uni-
variatee analysis was followed by multivariate logistic regression analysis of 
thesee characteristics. Any character that, after multivariate analysis, yielded an 
increasedd odds ratio with a 95% CI that did not include 1.0 was considered a 
clinicallyy relevant selection criterion for patients who risk a complicated post-
operativee course. 

Ass potential procedure-related risk factors we compared the complicated with 
thee uneventful surgical outcome of our series of 400 immediate reconstructions 
forr the indication of surgery (curative versus prophylactic), for the level of expe-
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riencee of the oncologic surgeon (staff versus fellow) and of the plastic surgeon 
(stafff versus resident), for the volume of blood loss, for the weight of the 
resectedd specimen, for the initial weight of the implant, and for the method of 
skinn closure (double-breasted versus direct). Moreover, we investigated the 
influencee of complementary axillary lymph node dissection and, finally, we ana-
lyzedd if previous radiotherapy on the thorax influenced the surgical outcome. 
Again,, these characteristics were assessed by univariate and multivariate logis-
ticc regression analysis, using them as explanatory variables. The continuous 
variabless 'blood loss', 'weight of the resected specimen', and 'weight of the 
implant'' were reduced to whether they were over their mean value (131 cc, 548 
grams,, and 280 grams, respectively), or not. We realized that the odds ratios 
andd p-values thus obtained might not be precise because we reported the 
resultss for all 400 procedures as if they were independent. Furthermore, we 
calculatedd the number of eventful implantations for each of these 9 procedure-
relatedd characteristics as a fraction of the number of operated breasts, rather 
thann as a fraction of the total number of patients. Consequently, we accepted 
thatt ours was a theoretical separation of 2 clusters of patient-related and proce-
dure-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 rate of loss of the implant in our series, of the same 6 patient-related and 9 
procedure-relatedd characteristics that may have acted as risk factors. Any 
characterr that, after unilateral and multivariate analysis, yielded an increased 
oddss ration with a 95% CI that did not include 1.0 was considered a clinically 
relevantt selection criterion to distiguish patients with a risk of implant loss. 

Result s s 

Thee short-term postoperative course was uneventful in 188 of the 309 patients 
(61%),, or 269 of the 400 breasts (67%). Severe complications resulting in loss 
off the implant were encountered in 63 of the 309 patients (20%), or 72 of the 
4000 breasts (18%). In the remaining patients, only mild complications that could 
bee treated conservatively were encountered (Table 3). 
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Tablee 3: Number of complications as observed after 131 combined procedures in 121 of the 309 
patients. . 

Complicationn No of breasts 

MildMild complications 

seromaa 20 

hematomaa 31 

skinn problem 15 

infectionn 19 

SevereSevere complications 

seromaa 0 

hematomaa 0 

skinn problem 41 

infectionn 42 

Becausee various mild or severe complications could simultaneously occur in one patient, the total number of 
complicationss scored (n = 168) is higher than the number of breasts with a complication (n = 131). 

Thee post-mastectomy follow-up of our patients to date ranged from 4.3 to 56.7 
monthss (mean, 28.6; sd, 14.4). During this follow-up, no local recurrence was 
observedd but distant metastases were found in 6 patients, 2 of whom died after 
277 and 30 months, respectively. One other patient had a metastasis at the exit 
sitee of the drain and consequently underwent wide local excision of the metas-
tasiss and local radiotherapy. This additional therapy did not compromise the 
resultt of immediate breast reconstruction. 

Influencee of potential risk factors on a complicated outcome of surgery 

Univariatee analysis of the patient-related characteristics showed age and 

generall health factors to feature statistically significant odds ratios (Table 4). 

Multivariatee analysis of these 2 statistically significant patient-related character-

isticss yielded that only being older than 43 years was to be considered a 

Tabl ee 4: Patient-related characteristics of all 309 patients and of those with uneventful or 
complicatedd postoperative course. 

Characteristicc odds ratio (95% CI) p-value 

Agee > 43 years 

BMII > 24 kg/m? 

Smoking g 

Generall health factor 

Unilaterall surgery 

Oöphoro-tubectomy y 

1.75 5 

1.57 7 

1.26 6 

1.98 8 

0.93 3 

1.01 1 

(1.10-2.79) ) 

(0.99-2.50) ) 

(0.73-2.17) ) 

(1.09-- 1.98) 

(0.57-11 52) 

(0.45-2.23) ) 

002* * 

0.06 6 

0.40 0 

0.04* * 

0.76 6 

0.99 9 

** statistically significant at the p < 0.05 level 
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Tablee 5: Procedure-related characteristics of all 400 reconstructed breast and in those with an 
uneventfull or complicated postoperative course. 

Characteristic c oddss ratio (95%%  CI) p-value e 

Curativee surgery 

Bloodd loss> 131 cc 

Felloww oncologic surgeon 

Residentt plastic surgeon 

Weightt implant > 280 grams 

Weightt specimen > 548 grams 

Directt skin closure 

Axillaryy dissection 

Previouss 8CT 

1.55 5 

1.38 8 

1.91 1 

1.41 1 

1.36 6 

2.07 7 

1.89 9 

1.81 1 

1.58 8 

(1.02-2.36) ) 

(0.89-2.12) ) 

(1.13-3.22) ) 

(0.92-2.15) ) 

(0.90-2.07) ) 

(1.36-3.17) ) 

(1.02-3.47) ) 

(1.05-3.14) ) 

(0.65-3.85) ) 

0.04* * 

0.15 5 

0.02* * 

0.11 1 

0.15 5 

0.001 1 

0.04* * 

0.03* * 

0.31 1 

BCTT - breast conservation therapy 

** statistically significant at the p < 0.05 level 

clinicallyy relevant selection criterion for patients at risk of postoperative 
complicationss (odds ratio, 1.66; p = 0.04). 

Off the procedure-related characteristics, we found curative rather than prophy-
lacticc surgery, ablation by a fellow rather than a staff surgeon, a specimen 
weightt over the mean specimen weight, direct skin closure rather than double-
breastedd closure, and additional axillary dissection to be associated with statis-
ticallyy significant odds ratios (Table 5). Of these, the weight of the resected 
specimenn was the most significant risk factor, featuring a 107% increase of risk 
forr a complicated postoperative course in cases where this weight was more 
thann average (p = 0.001). Multivariate analysis of these 5 statistically significant 
procedure-relatedd characteristics yielded that being operated by a fellow 
oncologicc surgeon (odds ratio, 2.15; p = 0.006), and removal of more than 548 
gramss of breast tissue (odds ratio, 2.23; p = 0.000) are to be considered clini-
callyy relevant selection criteria to distinguish patients at risk of postoperative 
complications. . 

Influencee of potential risk factors on loss of the implant 

Univariatee analysis showed that the risk of losing the implant significantly 

increasedd in smoking patients, in patients who were older than 43 years, in 

patientss with a BMI over the mean of 24 kg/m2, and in patients who suffered a 

co-morbidityco-morbidity (Table 6). Multivariate analysis of these 4 patient-related charac-

teristicss yielded that a BMI of more than 24 kg/m2 (odds ratio, 2.09; p = 0.01) 

andd smoking (odds ratio, 3.00; p = 0.001) are to be considered as relevant 

101 1 
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clinicall selection criteria to distinguish patients who are at risk to lose their 
implant. . 

Off the procedure-related characteristics, a weight of the resection specimen of 
moree than the mean of 548 grams and an initial implant weight of more than 
2800 grams significantly increased the risk of loss of the implant {Table 7). Multi-
variatee analysis of these 2 procedure-related characteristics yielded that only 
thee weight of the breast tissue specimen is to be considered a clinically relevant 
selectionn criterion for patients at risk of implant loss (odds ratio, 2.32; p = 
0.003). . 
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Tabl ee 6: Patient-related characteristics of all 309 patients and of those whose implants were 
preservedd or lost. 

Characteristic c 

Agee > 43 years 

BMII > 24 kg/nr 

Smoking g 

Generall health factors 

Unilaterall surgery 

Oöphoro-tubectomy y 

** statistically significant at the p< 0,05 level 

oddss ratio {95%% CI) p-value e 

1.89 9 

2.35 5 

3.02 2 

2.20 0 

0.93 3 

1.07 7 

(1.06-3.37) ) 

(1.34-4.13) ) 

(1.66-5.51) ) 

(1.06-4.58) ) 

{0.511 - 1.68) 

(0.42-2.77) ) 

0.03* * 

0.003* * 

0.000* * 

0.04--

0.79 9 

0.89 9 

Tablee 7: Procedure-related characteristics of all 400 reconstructed breasts and of those whose 
implantss were preserved or lost. 

Characteristic c oddss ratio (95%% CI) p-value e 

Curativee surgery 

Bloodd loss> 131 cc 

Felloww oncologic surgeon 

Residentt plastic surgeon 

Weightt implant > 280 grams 

Weightt specimen > 548 grams 

Directt skin closure 

Axillaryy dissection 

Previouss BCT 

0.93 3 

1.48 8 

1.42 2 

1.19 9 

2.26 6 

2.76 6 

1.23 3 

1.71 1 

1.45 5 

(0.56-1.55) ) 

(0.88-2.48) ) 

(0.76-2.65) ) 

(0.711 -2.01) 

(1.33-3.83) ) 

(1.63-4.63) ) 

(0.58-2.60) ) 

(1.90-3.23) ) 

(0.52-4.11) ) 

0.78 8 

0.14 4 

0.27 7 

0.49 9 

0.002 2 

0.000 0 

0.58 8 

0.09 9 

0.48 8 

BCTT = Breast conserving therapy 

** statistically significant at the p < 0.05 level 
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Discussio n n 

Necessityy of proven ciinicaliy relevant selection criteria 
Becausee we set out to establish the level of possibly increased risk associated 
withh various patient-related and procedure-related characteristics we have been 
includingg virtually all patients who were referred by the surgical oncologists for 
immediatee prosthetic reconstruction after skin sparing mastectomy. Only 
patientss who preoperatively had undergone radiotherapy, and those who were 
likelyy to postoperatively undergo adjuvant radiotherapy were discouraged to 
havee the combined procedure. Such liberal inclusion of patients led to an over-
alll complication rate of 33%, and loss of 18% of the implants. These rates com-
paree to the 55% overall complication rate and the 18% implant loss rate 
observedd by Bailey et al.3 and to the 8 to 15% of severe complications reported 
byy others.8-10'12'18"20 

Dowdenn suggested that the failure rate of such elective surgery should never be 
moree than 10% and preferred a planned delayed reconstruction over the risk of 
aa failed primary reconstruction that is tantamount to end in a worse situation for 
secondaryy surgery.7 We feel that the high complication rates observed by others 
andd in our series are, indeed, unacceptable. Hence, a stricter preoperative 
selectionn of patients is indicated. 

Significancee of proven clinically relevant selection criteria 

Dowden77 showed that preoperative and peroperative patient selection may 
decreasee the rate of postoperative implant loss to 6%. Preoperatively, he 
excludedd obese patients and, peroperatively, he decided against immediate 
reconstructionn in patients in whom the skin was too tight to ensure uncom-
promisedd perfusion of the mastectomy skin flaps, or in whom the implant could 
nott be isolated from the skin incision, by interposition of the pectoral muscle.7 

Whenn we exclude the patients with the risk factors that we now proved to rele-
vantlyy increase the rate of loss of implant (smoking, an increased BMI and an 
increasedd weight of specimen) from our calculations, that rate is 6.3% (or 9 out 
off 142) in the current study. Hence, proven clinical relevance of such risk fac-
torss benefits doctor and patient when they are preoperatively discussing the 
possibilityy of immediate reconstruction. 

Multivariatee analysis of the patient-related characteristics showed that an 
increasedd BMI and being a smoker explain the largest variance of loss of 
implantt and addition of the associated odds ratios of 2.09 en 3.00, respectively, 
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indicatee that patients who feature these characteristics run a 5.09 times higher 
riskk of losing their implant in comparison to those who do not feature these 
characteristics.211 Accepting a chance of 6.3% of loss of implant for an "optimal" 
patientt who features none of the proven clinically relevant risk factors, we can 
noww inform our obese, smoking patients that they run a risk of approximately 
32%% (or one out of three) of losing their implant. This risk is clinically significant 
ass it should lead to reluctance to perform combined skin sparing mastectomy 
andd immediate prosthetic reconstruction in such patients. Interestingly, both 
characteristicss (smoking and an increased BMI) were not found to be signifi-
cantlyy associated with the risk of having a postoperative complication (Table 4) 
thoughh both showed extremely significant for the loss of the implant (Table 6). 
Hence,, it seems that smoking or obese patients do not run a higher risk of 
havingg a postoperative complication per se, but in case they suffer a complica-
tion,, they are very likely to lose their implant. 

Univariatee analysis of the procedure-related characteristics showed that an 
increasedd surgical specimen weight and an increased implant weight were both 
significantlyy associated with the risk of implant loss. This compares to the 
observationss by Bailey et al, who concluded that an initial implant weight of 
moree than 400 g is associated with a statistically significant increase of risk of 
postoperativee loss of the implant.3 In our series, such significance was already 
foundd for an initial implant weight of more than the mean weight of 280 g (Table 
7).. The weight of the breast specimen and the weight of the implant are likely to 
bee dependent and, indeed, multivariate analysis showed the weight of the 
specimenn being the most important factor when explaining the chance of losing 
thee implant. This may be explained by a decreased perfusion in the relatively 
largee skin flaps that result from skin sparing mastectomy in patients with larger 
breasts.. In all, patients with breasts larger than the mean resection weight of 
5488 g have more than a twice higher chance of losing their implant (27%) than 
patientss with small breasts (12%), and a specimen weight of more than 350 
gramss seems to be associated with a statistically significant increase of this risk 
(Tablee 8). 
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Tablee 8: Odds ratio and its 95% confidence interval (95% CI) and /^-values for loss of the implant 
yieldedd by univariate logistic regression analysis of the weight of breast tissue resection among 400 
breastss specified for 4 limits of resection weight. 

Weightt of resection (g) 

>548 8 

>400 0 

>350 0 

>300 0 

N N 

163 3 

255 5 

288 8 

321 1 

oddss ratio 

2.07 7 

209 9 

1.96 6 

1.65 5 

(955 %CI) 

(1.35-3.17) ) 

(1.311 -3.32) 

(1.03-3.74) ) 

(0.80-3.39) ) 

fj-value e 

0.0011 * 

0.002* * 

0.041* * 

0.17 7 

** statistically significant at the p < 0.05 level 

Limitationss of proven clinically relevant selection criteria 
Wee strictly defined which potential patient-related or procedure-related risk 
factorss would be accepted as clinically relevant selection criteria to be used in 
futuree patients. The characteristics proven to be such criteria in the current 
studyy do not coincide with some risk factors we observed in a previous, retro-
spectivee study.9 As such, we no longer found that being operated by the resi-
dentt in plastic surgery significantly increased the risk of a postoperative compli-
cationn or, even, loss of implant. This may be explained by the facts that the | 
fractionn of reconstructions performed by the residents was by far larger in this 
prospectivee series (158 / 400) than in the retrospective series (23 / 174), and *| 0 5 
thatt the residents were more often supervised by an experienced plastic i 
surgeonn in this series than in the previous one. Likewise, we now find that an j 
ablationn performed by the fellow in oncologic surgery was associated with 
significantlyy more postoperative complications (Table 5), whereas this was not 
thee case in our previous, retrospective study.9 Fortunately, like in the previous 
study,, these complications did not lead to a significantly higher risk of implant 
loss.. That we found previous radiotherapy not to present as a relevant risk 
factorr again in this study may be explained by our bias against the inclusion of 
thesee patients based on previous observations.1822"25 This bias resulted in the 
inclusion,, after radiotherapy, of only 19 such patients in this series. 
Becausee odds ratios only reflect a relative statistical risk, strict preoperative 
applicationn of any selection criterion implicitly disfavors part of the excluded 
patients.. Consequently, we feel that it is more important to clearly communicate 
thee relative risks and possible alternatives that are available with each patient. 
Inn the end, it is a matter of choice that doctor and patient have to make 
together. . 
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Conclusions s 

Wee assessed the clinical relevance of 6 patient-related and 9 procedure-related 
characteristicss as possible preoperative selection criteria to distinguish between 
potentiall candidates for combined skin sparing mastectomy and immediate 
prostheticc breast reconstruction. Mild complications occurred significantly more 
oftenn in patients who were older than the mean age of 42 year, and in breasts 
thatt were more than averageiy sized or were operated by a fellow in oncologic 
surgery.. Implants were significantly more often lost in patients who were obese 
orr smoked, and in breasts that were more than averageiy sized. As this risk is 
clinicallyy significant, it should lead to reluctance to perform the combined proce-
duree in such patients. 
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Introductio n n 

Routinee histological examination of clinically unsuspected mastectomy scars 
thatt are excised during secondary corrective surgery is considered good prac-
tice11 as these scars may contain metastases caused by spilling of the tumor 
duringg the initially curative mastectomy.24 The same may hold true for scars 
afterr prophylactically performed mastectomies because de novo invasive or 
non-invasivee tumors may have developed in any normal glandular tissue that 
wass left or spilled during initial surgery.56 Still, the microscopic detection of a 
metastasiss in clinically unsuspected mastectomy scars is rare and,17 in the 
currentt era of cost-controlled and evidence-based medicine, optimal use of 
histologicall services is required. Therefore, the occurrence rate of metastases 
inn such scars needs to be established to assess the possible benefit of their 
routinee histological examination. 

Too date, only Soldin et al.7 tried to establish this rate but they admitted that the 
numberr of scars they included in their study (n = 48) was too small to yield any 
statisticall significance to their study. Furthermore, over half of the patients in 
theirr limited series had their scar excised more than 3 years after the excision of 
thee primary cancer,7 while up to 90 percent of local recurrences occur within 
thesee 3 years.811 Hence, we assessed the results of routine histological exami-
nationn of 728 clinically unsuspected scars, 503 (or 70%) of which were excised 
withinn the first 3 postmastectomy years. 
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Material ss  and Method s 

Scars s 

Alll clinically unsuspected scars excised during secondary breast reconstruction 
orr scar correction after mastectomy or breast conservation therapy (BCT) and 
submittedd by the plastic surgeons of the Netherlands Cancer Institute for 
histologicall examination from January of 1994 through May of 2004 were 
traced.. This was done by cross-linkage of a database containing all plastic 
surgicall data on breast surgery, and a database containing the pathology 
reportss that featured the keywords scar, thorax, breast, or mamma. The data-
basess where linked using Microsoft Access (MS-Office 2000 Professional, 
Microsoftt Corporation, Redmond, Washington). This way, 728 scars could be 
includedd in this retrospective analysis. 

Histologicall examination 

Thee 728 clinically unsuspected scars had been examined for metastases 
followingg initial curative therapy, or for de novo invasive or non-invasive tumors 
subsequentt to prophylactic treatment. Each specimen had been macroscopi-
callyy examined for evidence of tumor and multiple representative slides had 
beenn made and stained by hematoxylin and eosin for microscopic examination. 
Occurrencee of tumor or normal glandular spilling had been noted in the patho-
logyy reports. 

Recordedd and analyzed data 

Thee date, indication (curative or prophylactic), and side (left or right) of initial 
mastectomyy or BCT were entered in a computer database created in Microsoft 
Excell and Microsoft Access (MS-Office 2000 Professional, Microsoft Corpora-
tion,, Redmond, Washington), along with the age of the patient at the time of 
initiall surgery and the data on any adjuvant therapy. The dates of subsequent 
secondaryy surgery were entered to calculate the time interval since initial breast 
surgery.. Furthermore, it was recorded whether or not recurrence or metastasis 
off the tumor outside the scar had occurred prior to secondary surgery. The 
histologicall findings of all 728 scars, the period of follow-up after secondary 
surgeryy and, finally, any local recurrence or distant metastasis during that 
periodd were also recorded. 
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Result s s 

Dataa on initial breast surgery 

Thee 728 scars were obtained from 546 breasts of 1 man and 423 women who 
hadd undergone unilateral or bilateral, prophylactic or curative mastectomy, or 
BCTT (Table 1). The mean age of these patients at the time of initial breast sur-
geryy had been 43.6 years (range, 23.6 - 74.1 years). Of the 307 who underwent 
curativee mastectomy patients, 174 had received adjuvant radiotherapy, 
chemotherapy,, or hormonal therapy. Additionally, 52 patients underwent post-
operativee radiotherapy as part of BCT. In 285 of the 395 breasts of 361 patients 

Tabl ee 1 : Indications for the 546 mastectomies or breast conservation therapies among our 424 
patients. . 

Treatmentt Number ol patients Number of breasts Number of scars 

Curativee mastectomy' 312 340 473 

Curativee BCT 52 53 67 

Curativee lumpectomy 2 2 2 

Prophylacticc mastectomy* 108 151 186 

Totall 474 546 728 

Notee that curative mastectomy was combined with contralateral breast conservation therapy in 5 patients so the 
totall number of curatively treated patients appears to amount to 366 rather than 361. Because, furthermore, 
unilaterall curative mastectomy or BCT was combined with contralateral prophylactic mastectomy in 45 other 
patients,, the sum of curatively and prophylactically treated patients amounts to 474 rather than 424. 

** Curative mastectomies included radical, modified radical, and skin sparing mastectomies 

## Prophylactic mastectomies included modified radical and skin sparing mastectomies 

Tablee 2: Pathology reports on the 546 mastectomies or breast conservation therapies among our 
4244 patients. 

Diagnosiss Number of patients Number of specimens Number of scars 

Invasivee cancer 270 285 394 

OCIS/LCISS 105 110 148 

Noo malignancy 108 151 186 

Totall 474 546 728 

Notee that curative mastectomy was combined with contralateral breast conservation therapy in 5 patients so the 
totall number of curatively treated patients appears to amount to 366 rather than 361. Because, furthermore, 
unilaterall curative mastectomy or BCT was combined with contralateral prophylactic mastectomy in 45 other 
patients,, the sum of curatively and prophylactically treated patients amounts to 474 rather than 424 

DCC IS / LCIS: ductal carcinoma in situ / lobular carcinoma in situ 
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whoo initially underwent curative breast surgery, invasive breast cancer had 
beenn present, whereas non-invasive ductal or lobular tumors (DCIS or LCIS) 
hadd been found in the 110 remaining specimen of these curatively treated 
breastss (Table 2). The pathology reports on all 395 specimen mentioned 
adequatee tumor-free margins. 

Meann follow-up of the 361 curatively treated patients to date was 7.3 years 
(range,, 8 months - 32 years). Twenty-three of these patients had a local recur-
rencee and 41 patients had distant metastases during this follow-up period. Nine 
off the 23 local recurrences occurred before secondary breast surgery and scar 
examinationn had been performed but none occurred within the mastectomy 
scar. . 
Inn none of the 151 specimens of the 108 patients who initially underwent pro-
phylacticc mastectomy, invasive or non-invasive tumors had been found. Mean 
follow-upp after initial surgery of these patients to date was 4.6 years (range, 
11.33 months - 25.7 years). None of these patients developed a de novo breast 
tumorr during follow-up. 

Dataa on secondary breast surgery 

SubsequentSubsequent to their initial treatment, 214 of the 424 patients had their breast 
scarr excised and histologically examined only once, whereas the remaining 210 
patientss had multiple scars excised and examined or had their scars excised on 
multiplee occasions (Table 3). As held true for initial breast surgery, the scars 
weree equally divided between the left and right breast. Of all 728 scars, 542 
weree excised following curative breast surgery whereas the remaining 186 were 

Tabl ee 3: Numbe r of scar s examine d per patient . 

No.. of 
Scarss per patient 

1 1 

2 2 

3 3 

4 4 

5 5 

8 8 

Total l 

No.. Of 
Patients s 

214 4 

148 8 

39 9 

17 7 

5 5 

1 1 

424 4 

Totall No. 
Scars s 

214 4 

296 6 

117 7 

68 8 

25 5 

8 8 

728 8 

of f 
Right--

106 6 

150 0 

61 1 

32 2 

14 4 

4 4 

367 7 

sided d Left-sided d 

108 8 

146 6 

56 6 

36 6 

11 1 

4 4 

361 1 

115 5 

Notee that 214 of the 424 patients had their breast scar excised and histologically examined only once, whereas 
thee remaining 210 patients had multiple scars excised and examined or had their scars excised on multiple 
occasions. . 
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Tablee 4: Time interval between mastectomy and resection and examination of mastectomy scar per 
scarr (and per patient). 

Timee interval 

££ 1 year 

 2 years 

ss 3 years 

ss 4 years 

<.<. 5 years 

ss 31.4 years 

Mean n 

Min imum m 

Maximum m 

No.. Of 
scarss examined after 

curativee mastectomy 

128 8 

254 4 

333 3 

387 7 

422 2 

542 2 

46.0 0 

1.1 1 

31.4 4 

(108) ) 

(192) ) 

(240) ) 

(266) ) 

(282) ) 

(361) ) 

(46.0) ) 

(1.1) ) 

(31.4) ) 

months s 

months s 

years s 

No.. of 

scarss examined after 
prophylacticc surgery 

121 1 

166 6 

170 0 

175 5 

181 1 

186 6 

17.0 0 

1.5 5 

188 8 

(78) ) 

(95) ) 

(97) ) 

(100) ) 

(104) ) 

(108) ) 

(17.0) ) 

(1.5) ) 

(18.8) ) 

months s 

months s 

years s 

Totall no. of 

examinedd scars 

249 9 

420 0 

503 3 

562 2 

603 3 

728 8 

39.0 0 

1.1 1 

311 4 

(186) ) 

(287) ) 

(337) ) 

(366) ) 

(386) ) 

(424) ) 

(39.0) ) 

(1.1) ) 

(31-4) ) 

months s 

months s 

years s 

Notee that the total number of patients amounts to 469 rather than 424 because 45 patients underwent unilateral 
curativee treatment combined with contralateral prophylactic treatment. 

excisedd subsequent to prophylactic mastectomy (Tables 1 and 2). The mean 
timee interval between initial breast surgery and resection and histological 
examinationn of the scars was 38.5 months (range, 34 days - 31.4 years) (Table 
4). . 

Noo evidence of metastatic or de novo tumor was found in any of the 728 scars 
butt residual glandular tissue was found in 11 scars. Because no scar metasta-
sess or de novo tumors were observed during the entire post-mastectomy follow-
upp of 6.9 years, we conclude that the risk of tumor in clinically unsuspected 
scarss in our series is less than 1 in 728. Because no scar tumors were found, 
moreover,, we were unable to objectify any possible relation between the indica-
tionn of initial surgery, the type of initial tumor and treatment, possible local recur-
rencee or distant metastasis, and occurrence of microscopic scar metastasis. 

Discussio n n 

Timee interval, frequency and site of local recurrence following initially 

curativee surgery 

Locall recurrence following mastectomy or BCT for malignant breast disease 

occurss in 5 to 19 percent of the patients.1116 Local recurrence is related to tumor 

stagee and time lapse since treatment of the primary tumor.'617 There are no 
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significantt differences in local recurrence and overall survival rates between 
modifiedd radical mastectomy and BCT,9 or between modified radical mastec-
tomyy and skin sparing mastectomy.1118 However, there is a significant differ-
encee between mastectomy and BCT in the disease free time interval as 80 to 
900 percent of local recurrences occurs within three years after modified radical 
mastectomy,81011199 whereas only 30 to 40 percent occurs within 5 years after 
BCT.10111 In general, local recurrence may cause distant metastasis but may, 
equally,, indicate such metastasis.216 Distant metastases often appear simulta-
neouslyy with, or shortly after, the local recurrence and, because they feature a 
poorr prognosis, early detection of the recurrence may benefit the patient.1'2,8,20,21 

Recurrencess of breast tumors are rarely located in the mastectomy or BCT 
scar,222 with occurrence rates estimated to be 0.3 percent of mastectomies or 3.7 
percentt of local recurrences following mastectomy,823 and 0.5 to 2 percent of 
lumpectomiess or 4.8 percent of local recurrences after lumpectomie.224 Such 
scarr metastases are reportedly often clinically obvious,7 one of possibly few 
exceptionss being the case recorded recently by Zambacos et al.4 Their patient 
hadd been maximally treated for a locally advanced cancer the year before 
secondaryy breast reconstruction. Even though preoperative consultation had 
nott revealed any signs of local recurrrence, routine histological examination of 
thee mastectomy scar revealed the presence of carcinoma.4 

Nonee of the 23 local recurrences observed in our series to date involved the 
mastectomyy scar. Likewise, no malignancy was found in any of the scars that 
weree examined within 3 years after surgery in 240 of the 361 curatively treated 
patientss (67%), while up to 90 percent of local recurrences might have been 
expectedd to occur within that period of time. Still, we do not know how many 
patientss possibly were not referred by the surgical oncologist for secondary 
breastt reconstruction or scar correction as a consequence of scar metastasis 
andd this may present a potential limitation of our retrospective analysis. More-
over,, the Netherlands Cancer Institute is a center of tertiary referral and it is not 
clearr how many patients had their mastectomy or BCT scar secondarily excised 
andd examined elsewhere after having had primary treatment in our institute. 

Timee interval, frequency and site of de novo tumors following initially 

prophylacticc surgery 

Followingg bilateral prophylactic mastectomy, Hartmann et al.5 and Rebbeck et 
al.66 found de novo invasive or non-invasive breast tumors to occur of 1.1 to 1.9 
percentt of women with a moderate to high risk of such cancers. Most of these 



Chapterr 8 

dee novo tumors only occur after a median of 6 years (range, 2- 25 years) and, 
moree often than not, feature a favorable prognosis.56 So far, none of the breast 
cancerss observed after prophylactic mastectomy was reported to occur in the 
mastectomyy scar.5 

Inn our study, we did not observe de novo tumor growth in any of our 108 
prophylacticallyy operated patients (186 breasts). Still, the time interval between 
prophylacticc mastectomy and scar examination was less than 3 years in 97 of 
thee 108 patients (Table 4) and de novo breast tumors usually present six years 
afterr prophylactic mastectomy.56 Therefore, we can not rule out any cases to 
stilll present among our patients. 

Thee benefits of routine histological examination of unsuspected 

mastectomyy scars 

Inn all, early detection of local recurrence after curative breast surgery is of great 
importancee and the question is if routine histological examination of secondarily 
excisedd unsuspected mastectomy scars enhances such early detection. To 
date,, only very few local recurrences have reportedly been found in macro-
scopicallyy unsuspected scars,14 but it seems accurate to recommend to 
routinelyy perform histological examination as such examination may most accu-
ratelyy detect early local recurrence within an unsuspected scar. Still, only a very 
small,, so-called representative part of the scar is being examined in such cases 
andd early malignancy in any other part of the specimen may easily be over-
looked.. Moreover, additional native breast skin that is often removed during 
autologouss secondary breast reconstruction is usually not examined routinely. 
Ass we did not observe any macroscopic or microscopic scar malignancy during 
long-termm follow-up and regardless of primary tumor stage and time lapse since 
primaryy diagnosis, we conclude that the routine submission of these scars for 
histologicall examination did not benefit the early detection of such malignancy 
inn our patients over the last 10 years. Given the extremely low yield of such 
submissionn and the poor natural prognosis of local recurrences per se, the 
medico-legall consequences of refraining to routinely submit unsuspected scars 
aree presumably non-existing in the Netherlands. The pathologist may very well 
bee the only one to benefit from such examination even though, in the Nether-
lands,, only 50 Euro (or US$ 65) may be charged per scar. 
AA more secure and less elaborate method of early detection of superficial local 
recurrencess in the mastectomy scar was mentioned in 1995, when Ciatto 
observedd that palpation currently is accepted to be highly sensitive for such 
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detection.255 The occurrence of tiny painless nodules is the most common form 
off presentation of local recurrence and,13 accordingly, Ciatto advised regular 
palpationn as the screening test of choice for local recurrences and recom-
mendedd the addition of ultrasonography and aspiration cytology to improve the 
diagnosticc accuracy, only in questionable cases.25 

Conclusion n 

Basedd on their limited study, Soldin et al.7 surmised that histological examina-
tionn of breast scar at the time of secondary reconstruction provides no oncologi-
call benefit for patients in whom comprehensive clinical examination or radio-
logicall imaging after BCT had not already detected local recurrence. Because 
wee found no evidence of tumor in any of the 728 scars we, more convincingly, 
supportt and extend their conclusion in that routine submitting of clinically 
unsuspectedd scars excised at the time of breast reconstruction or scar correc-
tionn after prophylactic or curative breast surgery did not benefit our patients. 
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Chapterr 9 

Summary ,, conclusion s and futur e perspective s 

Thee aim of this thesis was to identify certain characteristics as risk factors that 
influencee the outcome of some of the breast reconstruction techniques used by 
thee plastic surgeons of the Netherlands Cancer Institute-Antoni van Leeuwen-
hoekk hospital. The evaluated characteristics were either preoperatively existing 
patient-- or disease-related characteristics, or procedure-related characteristics. 
Ass non-ablative surgeons, our primary interest was the identification of charac-
teristicss that complicated the outcome of reconstructive surgery. Still, whenever 
relevant,, the oncological safety of our work was also considered. 

Chapterr 1 

Thee requirements and results of breast reconstruction are not primarily dictated 
byy reconstructive possibilities but, rather, by oncologic requirements, possibili-
ties,, and results. In the first chapter, the influence of the evolution of oncologic 
breastt cancer treatment on the evolution of reconstructive breast surgery and 
thee outline of this thesis were presented. Currently, breast reconstruction after 
breastt cancer treatment includes a wide variety of treatment strategies and 
techniques.. These range from non-skin sparing to skin sparing techniques, from 
delayedd to immediate reconstruction, and from prosthetic implantations to 
microsurgicall transplantation of autologous tissues. 

Thesee techniques have all been shown by others not to interfere with oncologi-
call safety and to be psychologically and socially beneficial to women who need 
curativee or prophylactic breast cancer treatment. Still, only 10% of women who 
undergoo breast cancer treatment also undergo breast reconstruction and one of 
thee tasks of reconstructive breast surgeons is to continue to increase the 
awarenesss of the possibility of reconstruction among these women and their 
oncologists.. Likewise, an increase of facilities for reconstructions is needed. 

Chapterr 2 

Breastt conserving therapy (BCT) is widely accepted as an appropriate method 
off primary treatment of T1 and T2 breast cancers that measure up to 5 cm. For 
safee and cosmetically acceptable BCT in patients with larger breast cancers, 
thee tumor volume has to be reduced preoperatively and lost tissue volume 
oughtt to be replaced after wide local excision. In 1993, our group reported 
encouragingg short-term results of a combination of preoperative radiotherapy, 
breastt conserving surgery, and immediate tissue replacement by myo-
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(sub)cutaneouss latissimus dorsi flap transplantation in patients with relatively 
largee T2 and T3 breast cancers. To evaluate the long-term oncologic local con-
troll and cosmetic outcome of this treatment modality, we studied the results 
obtainedd in 20 patients after a minimum follow-up of 5 years. 
Thee local control rate was 0.95 as loco-regional recurrence was observed in 
onee patient who refused adjuvant chemotherapy. Both the observed 5-year sur-
vivall (0.75) and the actuarial 10-year survival (0.60) in our series equaled that of 
moree radical surgical therapy. The cosmetic outcome compared to that obtained 
byy conventional BCT modalities for small breast cancers. In general, the 
patients'' assessment of cosmetic outcome (2.8 out of 3) was higher than the 
assessmentt of a professional panel (6.3 out of 10). Out of 6 criteria providing a 
detailedd description of the cosmesis of the reconstructed breast and donor area, 
thee symmetry and shape of the reconstructed breast were felt to be most 
importantt by patients and professionals alike. In chapter 2, we concluded that 
breastt conserving therapy combining preoperative irradiation and immediate 
myo(sub)cutaneouss latissimus dorsi flap reconstruction is an oncologically safe 
andd cosmetically rewarding, but logistically straining modality of treatment of 
relativelyy large T2 and T3 breast cancers. 
Combiningg and coordinating radiotherapy, ablative surgery, and immediate 
reconstructivee surgery requires a well cooperating multidisciplinary approach to 
nott compromise oncologic accuracy. Even in an optimally staffed and equipped 
oncologicc institute like ours, this requirement proved to frustrate the definitive 
establishmentt of such a combination therapy. Because more recent treatment 
modalitiess of neo adjuvant chemotherapy offer a remission rate of up to 0.80, a 
combinationn of chemotherapy, ablative surgery, and immediate reconstruction 
mayy be applied to circumvent part of the logistic problem. The possible role of 
neo-adjuvantt chemotherapy and the related logistic challenges are currently 
beingg explored in collaboration with the medical oncologists of the Netherlands 
Cancerr Institute-Antoni van Leeuwenhoek hospital. 

Chapterr 3 

Inn 1986, the combined use of the lateral thoraco-dorsal (LTD) flap and an 
implantt was introduced as an alternative method of delayed reconstruction of 
small-- to medium-size breasts for postmastectomy patients who are reluctant or 
unablee to consider reconstruction by tissue expansion or by more extensive 
autologouss transplantations tissues. So far, the technique has only been proven 
reproduciblee in Sweden. Postmastectomy radiotherapy has been proven by 
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Swedishh researchers to increase the risk of wound healing complications after 
LTDD transplantation, and advanced age, obesity, smoking, and some general 
healthh characteristics have been indicated as additional risk factors. 
Wee initiated a prospective study to assess the reproducibility of this technique 
outsidee Sweden, as well as to confirm the proven risk factor, prove or refute the 
allegedd ones, and possibly identify additional ones. Additionally, we applied the 
techniquee for immediate breast reconstruction and tried to expand the indica-
tionss and applications of the LTD flap even further. In chapter 3, we reported on 
thee experience with our first 60 LTD flaps and concluded that the lateral thora-
co-dorsall flap is a well reproducible technique for breast reconstruction with few 
complicationss leading to failure. The LTD flap allows for reconstruction of 
breastss of larger than medium size by using it in combination with tissue 
expanders.. Moreover, we successfully applied fully deepithelialized LTD flaps 
forr additional indications. Statistical significance of the postmastectomy radio-
therapyy as a risk factor could not be confirmed but we proved some general 
healthh characteristics to be significant patient-related risk factors. Out of 5 sur-
gery-relatedd characteristics, only an increased flap length was proven to nega-
tivelyy influence the outcome of surgery. 

Too date, it has never been recommended to limit the length of the LTD flap to 
177 cm. Although not proven in our study, this limitation may only be relevant for 
patientss in whom one of the other alleged risk factors is present. Still, we did not 
extendd the flap over 17 cm in approximately 100 subsequently transposed LTD 
flaps.. Furthermore, we adjusted the flap design to advance its pivot point medi-
ally.. This way, this point more closely resembles the future nipple-areolar com-
plexx and better use seems to be made of the full extent of the flap. By restriction 
off the donor site to the area immediately lateral to the inframammary fold, the 
donorr scar will be covered by the bra. The possible benefits of these modifica-
tionss need to be assessed in future studies. 

Chapterr 4 

Inn addition to the alternative indications of the LTD flap presented in chapter 3, 
thiss flap may also be used as a salvage procedure for partial loss of autologous 
flapss used in breast reconstruction. The transverse rectus abdominis musculo-
cutaneouss flap or deep inferior epigastric perforator flap are the flaps of choice 
forr autologous breast reconstruction. The better understanding of the vascular 
anatomyy of these flaps has reduced the incidence of flap loss and fat necrosis 
andd positioning the flap's least vascularized zone laterally in the newly recon-
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structedd breast may limit partial flap loss to that area. Still, the resulting defect of 
suchh partial loss remains a challenge. 
Wee introduce the use of the lateral thoraco-dorsal flap as an easy and straight-
forwardd salvage procedure in such cases and present the history of 4 of our 
patientss with a mean age of 45 years to illustrate this use. We concluded that 
thee procedure might be executed as early as 6 weeks after initial reconstruction, 
reducingg the burden of daily wound care for the patient and offering her an 
immediatee restoration of the lateral contour of the reconstructed breast. 

Chapterr 5 

Combinedd skin sparing mastectomy and immediate reconstruction by use of an 
implantt is increasingly accepted as a therapy for patients with breast cancer or 
aa hereditary risk of breast cancer. Because little and contradictory evidence 
regardingg possible risk factors for postoperative complications is available, we 
retrospectivelyy assessed 13 such risk factors. Additionally, we evaluated the 
oncologicall safety of the procedure. From July 1996 through June 2000, 174 
skinn sparing mastectomies were combined with immediate breast reconstruction 
inn 120 patients. We assessed the influence of 5 patient-related and 8 breast-
relatedd characteristics on the incidence of a complicated postoperative course 
byy univariate and multivariate analysis. Oncological safety was evaluated by 
observedd recurrent disease and 5-year survival. 

Severee complications were observed in 17 patients of the 120 patients (14%), 
orr 19 of the 174 breasts (11%). The patient-related characteristics age and 
beingg operated unilaterally yielded significantly increased the risk of complica-
tions.. Resident plastic surgeons and previous breast conserving therapy 
includingg radiotherapy significantly increased the risk of loss of implant. No 
breastt cancer or related disease was observed in patients who underwent pro-
phylacticc mastectomy. Local relapse rate among patients operated for cancer 
wass 0.02. The actuarial 5-year survival rate among patients who underwent 
curativee mastectomies was 0.96. In chapter 5, we concluded that combined skin 
sparingg mastectomy and immediate reconstruction by use of an implant is 
oncologicallyy safe but the risk of postoperative complications cannot be 
neglected. . 

Ourr complication rate of 33% and loss of implant in 14% may well reflect our 
liberall inclusion of all patients who asked for reconstruction even though they 
kneww they ran an increased risk as a result of known or alleged risk factors. Our 
observationss and those by others on these potential risk factors may offer 
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guidancee to adapt indication and treatment strategies for patients with breast 
cancerr or increased hereditary risk of such cancer. Still, a prospective study 
wass needed to assess the importance of these risk factors as clinically relevant 
selectionn criteria to distinguish favorable candidates for immediate breast 
reconstruction. . 

Chapterr 6 

Historically,, the incision used for the mastectomy evolved from an oblique verti-
call to a horizontal orientation to facilitate the resection of breast tissue and the 
approachh of the axillary lymph nodes. In the multidisciplinary approach of breast 
cancerr treatment, this incision was adapted for cosmetic reasons without com-
promisingg the oncological safety. Consequently, a peri-areolar incision has been 
addedd by a curved caudal extension, since April 2000. Because the origin of the 
pectoraliss major muscle is dissected to further improve the cosmesis of the 
reconstructedd breast, the implant is in immediate contact with the subcutaneous 
tissuee of the skin wound. To prevent possible contamination of the implant in 
casee of wound healing problems, we simultaneously introduced double-
breastedd closure of the skin wound. 

Double-breastedd closure of the skin is achieved by deepithelialization of one 
edgee of a wound and advancement of the opposite edge over this 
deepithelializedd area. Such closure may prevent contamination or exposure of 
thee implant in cases where immediate breast reconstruction with prosthetic 
materiall is obtained after skin sparing mastectomy. The deepithelialization 
routinelyy extends as far as the incision to be closed and, consequently, the skin 
suturee at the end of the incision immediately overlies the deep suture or implant 
inn cases where the implant is not fully covered by muscle. To prevent 
contaminationn or exposure of the implant when suture infection or wound 
dehiscencee in these cases, we extend the deepithelialization beyond and 
aroundd the limit of the skin incision. This allows for complete and secured 
double-breastedd closure of the entire wound and lessens the risk of implant 
contaminationcontamination or exposure. 

Ourr preliminary results in the first 350 breasts operated this way indicated that 
extendedd double-breasted skin closure immediately over the implant, in terms of 
postoperativee complications and surgical outcome, is comparable to direct skin 
closuree over the pectoralis major muscle overlying the implant. In chapter 6, we 
concludedd that the advantages of extended double-breasted closure are the 
moree favorable projection of the lower pole of the reconstructed breast and the 
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restrictionn of the mastectomy scar to its inferio-lateral aspect. We have used this 

techniquee for most of the patients included for the prospective study presented 

inn chapter 7. 

Chapterr 7 

Thee complication rate after skin sparing mastectomy and immediate breast 
reconstructionn is reported to be 5% to even 35%. Although attempts have been 
madee to identify the risk factors leading to complications after combined skin 
sparingg mastectomy and immediate prosthetic breast reconstruction, hardly any 
criteriaa are available to preoperatively distinguish patients in whom such an 
eventfull postoperative course may be expected. Therefore, we wanted to 
establishh which factors increase the risk of surgical complications to such a 
levell as to adjust our indications of immediate breast reconstruction after skin 
sparingg mastectomy. We prospectively studied the clinical relevance of 6 
patient-relatedd and 9 procedure-related characteristics as potential risk factors 
forr a complicated surgical outcome in 400 such combined procedures by 
univariatee and multivariate logistic regression analysis. Risk factors that proved 
significantlyy correlated with loss of implant by both analyses were accepted as 
clinicall selection criteria that distinguish potential candidates with an unaccept-
ablyy high risk of such loss. 

Thee overall complication rate was 33% and the rate of loss of the implant 18%. 
Mildd complications occurred significantly more often in patients who were older 
thann the mean age of 43 year, and in breasts that were more than averagely 
sizedd or were operated by a fellow in oncologic surgery. Implants were signifi-
cantlyy more often lost in patients who were obese or smoked, and in breasts 
thatt were more than averagely sized. In chapter 7, we concluded that the clini-
callyy relevant increase of risk of implant loss should lead to reluctance to per-
formm combined skin sparing mastectomy and immediate prosthetic breast 
reconstructionn in obese patients who smoke (32% loss), and in those with more 
thann average sized breasts (27% loss). 

Ourr liberal acceptance of patients referred for immediate breast reconstruction 
ledd to a high complication rate. If we had excluded all patients in accordance to 
thee now proven relevant selection criteria, our complication rate would have 
beenn 6.3%. Still, such strict application of selection criteria disfavors part of the 
excludedd patients as statistics only reflect relative risks. Therefore, we feel that 
itt is more important to preoperatively discuss these relative risks with our 
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patientss to come to a choice of treatment. Our observations allow us to do so 
moree accurately. 

Chapterr 8 

Overr the years, we had all scars of previous oncologic breast surgery that were 
excisedd during subsequent reconstructive procedures histologically examined 
forr de novo tumors or metastases. Such routine histological examination of 
secondarilyy excised mastectomy scars is considered good practice even though 
thee microscopic detection of a metastasis in clinically unsuspected mastectomy 
scarss is rare. Because cost-effective use of histological services is required, the 
occurrencee rate of metastases in such scars needed to be established to 
assesss the possible benefit of such routine examination. 

Thee histological observations on 728 clinically unsuspected scars from prophy-
lacticc (n = 151) or curative {n = 395) mastectomy or breast conservation treat-
mentt as performed over the last 10 years in 424 patients, were traced and cor-
relatedd to the indication of initial breast surgery, possible adjuvant therapy, and 
timee lapse between initial surgery and scar examination. In none of the 728 
scars,, a scar metastasis or de novo tumor was found. In chapter 8, we con-
cludedd that routine histological examination of clinically unsuspected scars 
excisedd at the time of breast reconstruction or scar correction after prophylactic 
orr curative breast surgery did not benefit our patients. Consequently, we no 
longerr routinely submit such scars for histological examination. 

Inn all, breast reconstruction is one part of the multi-disciplinary spectrum of care 
too be offered to a woman with breast cancer or a hereditary risk thereof. Such a 
medical,, paramedical, and even non-medical multi-disciplinary approach may 
providee her with a feeling of being understood and being taken care of in every 
aspectt of her (potential) disease and its treatment. We assume that her quality 
off life is the result of a complex interaction of outcome of disease, coping 
behavior,, social support, and the quality of care received. Breast reconstruction 
cann enhance this quality of life. 

Still,, breast reconstruction has its surgical risk-factors and complications. 
Insteadd of easing the emotional pain over the loss of a breast, these complica-
tionss can make breast cancer treatment even more traumatic. The chance of 
increasee of emotional trauma needs to be considered preoperatively with the 
patient.. Only a properly and honestly informed patient can make a decision on 
herr treatment and cope with its possible risks and disadvantages. To properly 
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informm the patient, the severity and occurrence rate of an uneventful outcome of 

treatmentt needs to be known. We tried to establish these aspects in the studies 

presentedd in this thesis. Still, more studies are needed to allow for true evi-

dence-basedd practice. 
Establishingg an evidence base is difficult in the field of plastic and reconstructive 
surgeryy because indications, expectations, surgical skills and preferences, and 
outcomee assessments have a very subjective nature. Many of the reports 
studiedd for this thesis described surgical methods or opinions without offering 
ann objective rationale. Other reports were limited by small numbers of studied 
patientss or by insufficient statistical power to detect significant results. We are 
privilegedd to execute our research in an oncological institute, which allows for 
largee numbers of patients to be included in our studies. Hence, we were able to 
initiatee an evaluation of our reconstructive results based on objective parame-
ters,, rather than 'author's opinions'. Further research needs to be done to more 
objectivelyy clarify these, and additional, aspects of reconstructive breast surgery 
andd to render a true base of evidence. 
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Samenvatting ,, conclusie s en toekomstperspectieve n 

Hett doel van dit proefschrift is om bepaalde risicofactoren te identificeren die 
hett resultaat van mammareconstructie methoden beïnvloeden welke worden 
toegepastt door de plastisch chirurgen in het Nederlands Kanker Instituut / 
Antonii van Leeuwenhoek Ziekenhuis. De geëvalueerde factoren bestonden uit 
ofwell preoperatieve patiënt of -ziekte gerelateerde risicofactoren, dan wel uit 
proceduree gerelateerde risicofactoren. 

Alss niet ablatieve chirurgen, lag onze eerste interesse bij het resultaat van de 
reconstructievee chirurgie. Echter, waar relevant, werd de oncologische 
veiligheidd ook in acht genomen. 

Hoofdstukk 1 

Hett resultaat van mammareconstructie wordt niet in eerste instantie bepaald 
doorr reconstructieve mogelijkheden maar vooral door oncologische vereisten, 
mogelijkhedenn en resultaten. In het eerste hoofdstuk wordt de invloed beschre-
venn van de evolutie van de oncologische behandeling van mamma-carcinoom 
opp de evolutie van de reconstructieve chirurgie. Tevens wordt in dit hoofdstuk 
dee opzet van het proefschrift beschreven. Tegenwoordig omvat mammarecon-
structiee na borstkanker behandeling een grote reeks van behandelplannen en 
technieken.. Dit varieert van niet huid sparende- tot huidsparende technieken, 
vann uitgestelde- tot directe reconstructies, en van het inbrengen van endo-
prothesess tot microchirurgische transplantatie van eigen weefsel. 
Vann al deze technieken is reeds door anderen aangetoond dat ze oncologisch 
veiligg zijn en van grote psychologische en sociale waarde zijn voor vrouwen 
voorr wie een curatieve of preventieve borstkanker behandeling noodzakelijk is. 
Desalnietteminn ondergaat slechts 10% van de vrouwen met borstkanker een 
borstreconstructiee en één van de taken van de plastisch chirurg is dan ook om 
dezee vrouwen en hun behandelaars vooral bewust te maken van de mogelijk-
heidd van een borstreconstructie. Dientengevolge is het noodzakelijk dat er 
faciliteitenn worden geboden om reconstructies mogelijk te maken. 

Hoofdstukk 2 

Borstsparendee behandeling is een geaccepteerde methode voor een primaire 
behandelingg van een T1 en T2 mammacarcinoom welke niet groter is dan 5 cm. 
Voorr een veilige en cosmetisch acceptabele borst sparende behandeling voor 
patiëntenn met grotere mammatumoren, moet het tumor volume preoperatief 
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gereduceerdd en het ruim verwijderde weefsel volume vervangen worden. In 
19933 beschreven we reeds veelbelovende korte termijn resultaten van een 
combinatiee van preoperatieve radiotherapie, ruime locale excisie, en directe 
vervangingg van het verwijderde weefsel door een myo-(sub)cutane latissimus 
dorsii transpositie lap bij patiënten met een relatief groot T2 en T3 mamma-
carcinoom.. Om de oncologische lange termijn resultaten en de cosmetische 
resultatenn van deze behandelmethode te evalueren, onderzochten we de 
resultatenn van 20 patiënten na een minimale follow-up van 5 jaar. De lokale 
controlee was 95% aangezien er slechts in een patiënt, welke adjuvante chemo-
therapiee geweigerd had, een lokaal recidief gevonden werd. In onze serie komt 
zowell de 5 jaars overleving (75%) als de verwachte 10 jaars overleving (60%) 
overeenn met de overleving van radicalere chirurgie. Het cosmetisch resultaat is 
tee vergelijken met de conventionele borstsparende behandeling voor kleine 
tumoren. . 
Inn het algemeen was de waardering voor de cosmetische aspecten van de 
patiëntt hoger (2.8 uit 3) dan de waardering van het professionele panel (6.3 uit 
10).. Van de 6 parameters welke de cosmetiek van de gereconstrueerde borst 
enn het donorgebied omschreven, werden de symmetrie en de vorm van de 
borstt als de meest belangrijke parameters beschouwd zowel door de patiënten 
alss door de professionals. In dit hoofdstuk concludeerden we dat een borst 
sparendee behandeling gecombineerd met preoperatieve radiotherapie en een 
directee myo(sub)cutane transpositie van de latissimus dorsi lap een oncologisch 
veiligee methode is die ook cosmetisch de moeite waard is voor patiënten met 
relatieff grote T2 en T3 mammatumoren. Het is echter logistiek gezien een 
lastigee behandeling. Om de combinatie van radiotherapie, abiatieve chirurgie en 
directee reconstructieve chirurgie te coördineren is een coöperatief multidiscipli-
nairee benadering noodzakelijk om oncologische compromissen te voorkomen. 
Zelfss in een optimaal toegerust oncologisch instituut zoals het AVL/NKI was het 
somss frustrerend om zo'n gecombineerde behandeling volgens de vereisten te 
organiseren.. Aangezien recente behandelingsmethoden met neo-adjuvante 
chemotherapiee een remissie van 80% laten zien, zou een combinatie van 
chemotherapie,, abiatieve therapie en directe reconstructie een toekomstige 
behandelmethodee kunnen zijn, waarbij dan gedeeltelijk de logistieke problemen 
zoudenn kunnen worden ondervangen. De mogelijkheid van neo-adjuvante 
chemotherapiee en de daarbij horende logistieke uitdaging wordt momenteel 
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uitgezochtt in samenwerking met de afdeling medische oncologie in het 
Nederlandss Kanker Instituut / Antoni van Leeuwenhoek ziekenhuis. 

Hoofdstukk 3 

Inn 1986 werd de combinatie van een laterale thoracodorsale (LTD) lap met een 
implantaatt geïntroduceerd als een alternatieve uitgestelde borstreconstructie 
methodee voor kleine tot gemiddeld grote borsten bij patiënten die na een 
mastectomiee geen reconstructie met een tissue expander of een nog meer 
omvattendee autologe transplantatie wilden of konden overwegen. Tot dus ver 
werdd de methode alleen uitgevoerd in Zweden. Zij toonden aan dat postopera-
tievee radiotherapie, ouder zijn, obesitas, roken en het hebben van enige co-
morbiditeitt een verhoogde kans gaven op een gecompliceerde wondgenezing 
bijj deze operatie. Wij startten een prospectieve studie om de reproduceerbaar-
heidd van deze techniek te onderzoeken buiten Zweden, als ook om de reeds 
bewezenn risico factoren te bevestigen, de verwachte risicofactoren te bewijzen 
off te verwerpen, en eventuele extra risico factoren te identificeren. Tevens 
pastenn we hun techniek voor directe borstreconstructie toe en probeerden we 
indicatiess en toepassingen van de LTD lap uit te breiden. Onze eerste ervaring 
mett de eerste 60 LTD lappen wordt beschreven en geconcludeerd kan worden 
datt de laterale thoracodorsale lap goed kan worden uitgevoerd voor een borst-
reconstructiee met weinig complicaties zodat de kans op het mislukken van de 
reconstructiee klein is. De LTD lap staat ook het creëren van grotere borsten toe 
doorr gebruik te maken van een combinatie van deze lap met tissue expanders. 
Bovendien,, werden volledig gedeëpithelialiseerde LTD lappen gebruikt voor 
extraa indicaties. Statistische significantie kon niet worden aangetoond voor het 
verhoogdee risico na postoperatieve radiotherapie maar we! bewezen werd dat 
hett hebben van een comorbiditeit een significante patiënt-gerelateerde risico-
factorr was. Van de 5 procedure-gerelateerde parameters, was een toegenomen 
lengtee van de lap van negatieve invloed. Tot op heden, wordt door ons een 
maximalee lengte van de lap van 17 cm aanbevolen. Hoewel niet in onze studie 
bewezen,, zou deze beperking alleen relevant kunnen zijn voor patiënten bij wie 
eenn van de andere gestelde risicofactoren aanwezig is. Hoe dan ook, de 
opeenvolgendee 100 lappen hebben we niet groter gemaakt dan 17 cm. Tevens 
hebbenn we het lapontwerp aangepast om het draaipunt meer naar mediaal te 
brengen.. Op deze manier lijkt het draaipunt meer op het toekomstige tepel-
areolaa complex en kan er beter van de volledige breedte van de lap gebruik 
gemaaktt worden. Door het donorgebied te beperken tot het gebied direct 
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lateraall van de inframammair lijn, zal het donor litteken door de bh bedekt 

worden.. De mogelijke voordelen van deze aanpassingen zullen in de toekomst 

wordenn onderzocht. 

Hoofdstukk 4 

Alss aanvulling op de alternatieve indicaties van de LTD lap zoals gepresenteerd 
inn hoofdstuk 3, kan deze lap ook gebruikt worden als een redmiddel bij een 
gedeeltelijkk verlies van een autologe borstreconstructie. De transversale rectus 
abdominiss musculocutane lap (TRAM) of de diepe epigastrica inferior perforator 
lapp (DIEP) worden voor een autologe mammareconstructie gebruikt. Door het 
toegenomenn begrip van de vascularisatie patronen van deze lappen gaan 
minderr lappen verloren en komt er ook minder vetnecrose voor. Door ook nog 
hett slechts gevascutariseerde deel van de lap lateraal te plaatsen in de nieuw 
tee vormen borst zal ook slechts in dit deel necrose optreden. Echter, het defect 
watt door zo'n vetnecrose ontstaat blijft een uitdaging. We introduceren als 
oplossingg voor dit soort problemen het gebruik van de laterale thoracodorsale 
lapp als een makkelijke en goed uit te voeren procedure en presenteren 4 van 
onzee patiënten met een gemiddelde leeftijd van 45 jaar om het gebruik van 
dezee lap te illustreren. We concluderen dat deze procedure binnen 6 weken na 
dee aanvankelijke reconstructie kan worden uitgevoerd, waardoor de belastende 
wondbehandelingenn voor de patiënt kunnen worden gereduceerd en haar een 
direktt herstel van de laterale contour van de gereconstrueerde borst kan geven. 

Hoofdstukk 5 

Huidsparendee mastectomie in combinatie met directe borstreconstructie door 
middell van een implantaat wordt in toenemende mate geaccepteerd als behan-
delingg van borstkanker of als behandeling voor patiënten met een erfelijk 
belastee familie anamnese. Omdat er maar weinig ofwel elkaar tegensprekende 
duidelijkheidd is over de exacte risicofactoren op postoperatieve complicaties 
onderzochtenn we retrospectief 13 waarschijnlijke risicofactoren. Aanvullend 
evalueerdenn we of deze procedure oncologisch veilig was. Van juli 1996 tot juni 
20000 werden bij 120 patiënten 174 huidsparende mastectomien verricht 
gevolgdd door een directe reconstructie. We onderzochten de invloed van 5 
patiënt-gerelateerdee en 8 procedure-gerelateerde parameters op het voor-
komenn van postoperatieve complicaties door een univariate en een multivariate 
analysee toe te passen. De oncologische veiligheid werd vastgesteld door de 
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kanss op het ontstaan van een lokaal recidief te onderzoeken en door het 
berekenenn van een 5 jaars overleving. 

Ernstigee complicaties werden in 17 van de 120 patiënten (14%) gezien, of in 19 
vann de 174 borsten (11%). De patiënt-gerelateerde parameters leeftijd en 
eenzijdigg geopereerd worden bleken het risico van complicaties significant te 
verhogen.. Operaties uitgevoerd door assistenten in de plastische chirurgie en 
hett ondergaan van eerdere radiotherapie bij een borstsparende behandeling 
verhoogdee de kans op het verliezen van een implantaat significant. Er werd 
geenn borstkanker of hiermee verwante ziekten gevonden bij patiënten die een 
preventievee mastectomie ondergingen. De kans op een lokaal recidief in de 
groepp patiënten die geopereerd waren vanwege borstkanker was 2%. De 
verwachtee 5 jaars overleving van de patiënten die een in opzet curatieve 
mastectomiee ondergingen was 96%. In hoofdstuk 5 concluderen we dat een 
huidsparendee mastectomie in combinatie met een directe reconstructie met 
behulpp van implantaten een oncologisch veilige methode is maar dat de risico's 
opp een postoperatieve complicatie niet verwaarloosd moeten worden. Dat in 
onzee serie bij 33% van de patiënten complicaties optraden en 14% van de 
implantatenn verloren ging zou wel eens het gevolg kunnen zijn van onze 
liberalee inclusie van alle patiënten die om een reconstructie vroegen zelfs als zij 
wistenn dat ze een verhoogd risico liepen op een gecompliceerd verloop van-
wegee een reeds bekende of een mogelijke risicofactor. Onze conclusies en die 
vann anderen betreffend deze mogelijke risicofactoren zullen er toe moeten 
leidenn dat de indicaties en behandelingsstrategieën voor patiënten met 
borstkankerr of voor patiënten met een verhoogd risico op borstkanker 
aangepastt kunnen worden. Een prospectieve studie was noodzakelijk om de 
waardee van deze risicofactoren als klinisch relevante criteria te onderzoeken 
omm zodanig onderscheid te kunnen maken wie een geschikte patiënt is voor 
eenn directe reconstructie. 

Hoofdstukk 6 

Historischh gezien was de incisie voor een mastectomie schuin verticaal en 
evolueerdee naar een meer horizontale richting om daardoor beter de resectie 
vann mammaweefsel te kunnen verrichten en ook beter toegang te verkrijgen tot 
dee okselklieren. Door de multidisciplinaire benadering van de behandeling van 
hett mammacarcinoom werd deze incisie aangepast om een cosmetisch fraaier 
resultaatt te verkrijgen zonder de oncologie te compromitteren. Vanaf April 2000 
werdd bij ons de periareolaire incisie daarom verlengd in caudaal gebogen 
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richting.. Omdat de oorsprong van de pectoralis major wordt losgemaakt om de 
vormm van de gereconstrueerde borst te verbeteren, staat het implantaat direct in 
contactt met het subcutane weefsel van de incisie wond. Om een mogelijke 
contaminatiee van het implantaat te voorkomen indien er wondgenezings-
stoornissenn zouden zijn, zijn we begonnen we met het overlappend sluiten van 
dee huid. Door één kant van de wond te deëpithelialiseren en de andere kant 
overr dit gedeëpithelialiseerde gebied te sluiten wordt het overlappende aspect 
vann het sluiten van de wond verkregen. Op deze manier kan contaminatie 
evenalss de kans op het eventuele bloot komen te liggen van het implantaat 
voorkomenn worden in gevallen waar directe reconstructie met implantaten wordt 
verrichtt na een huidsparende mastectomie. Gebruikelijk was dat het gedeëpi-
thelialiseerdee gebied tot aan het einde van de incisie liep waardoor de 
hechtingenn in het caudale deel van de incisie direct de diepere hechting of het 
implantaatt bedekten indien het implantaat niet volledig bedekt kon worden door 
spierweefsel.. Om contaminatie of bloot liggen van het implantaat aldaar te 
voorkomenn wanneer er een wondinfectie of een wonddehiscentie zou ontstaan 
hebbenn we het gedeëpithelialiseerde gebied uitgebreid tot onder en rondom het 
uiteindee van de incisie. Het is nu mogelijk een volledige en zekere overlap-
pendee sluiting van de gehele wond te verkrijgen en daardoor het risico van 
contaminatiee en de kans op het bloot komen te liggen van het implantaat te 
verlagen.. Wanneer er gekeken wordt naar het aantal postoperatieve complica-
tiess en het resultaat van de operatie zijn onze voorlopige resultaten van de 
eerstee 350 borsten die op deze uitgebreide overlappende manier direct over het 
implantaatt gesloten zijn vergelijkbaar met resultaten van operaties waar de huid 
directt geheel over de pectoralis major gesloten wordt. Als extra voordelen van 
dezee methode van sluiten concludeerden we dat de onderpool van de gerecon-
strueerdee borst een gunstigere projectie heeft en dat het mastectomie litteken 
tott het inferio-laterale deel van de borst beperkt blijft. Deze methode van sluiten 
hebbenn we toegepast bij het merendeel van de patiënten geïncludeerd in de 
prospectievee studie beschreven in hoofdstuk 7. 

Hoofdstukk 7 

Inn de literatuur wordt beschreven dat de kans op het krijgen van een complicatie 
naa een huidsparende mastectomie en een directe borst reconstructie 5% tot 
zelfss 35% kan zijn. Hoewel er al vele pogingen ondernomen zijn om risico-
factorenn te identificeren welke tot deze complicaties leiden zijn er toch maar 
weinigg parameters bekend om preoperatief al patiënten te onderscheiden bij 
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wiee een gecompliceerd postoperatief verloop te verwachten is. Daarom wilden 
wee proberen vast te leggen welke factoren het risico van een postoperatief 
gecompliceerdd verloop zodanig verhogen dat we onze indicatie voor een directe 
reconstructiee na een huidsparende mastectomie zouden moeten aanpassen. In 
eenn prospectief onderzoek van 400 gecombineerde procedures bestudeerden 
wee de klinische relevantie van 6 patiënt-gerelateerde en 9 procedure-gerela-
teerdee parameters als potentiële risicofactoren voor een gecompliceerd verloop 
doorr een univariabele- en een multivariabele regressie analyse uit te voeren. 
Dee parameters welke door beide analyses significant gevonden waren voor het 
verliezenn van het implantaat werden als klinische selectiecriteria gezien welke 
eventuelee patiënten met een onacceptabel hoog risico op zo'n verlies zouden 
moetenn onderscheiden. De overall kans op het krijgen van een complicatie was 
33%% en de kans op het verliezen van het implantaat was 18%. Milde complica-
tiess kwamen significant vaker voor bij patiënten die ouder waren dan de 
gemiddeldee leeftijd van 43 jaar, bij patiënten met borsten groter dan gemiddeld 
enn bij patiënten die geopereerd waren door de fellow in oncologische chirurgie. 
Hett verlies van een implantaat kwam significant vaker voor bij dikkere patiënten 
off patiënten die rookten en bij patiënten die groter dan gemiddelde borsten 
hadden.. In dit hoofdstuk concluderen we dat indien er een klinisch relevante 
verhoogdee kans is op het verliezen van het implantaat er terughoudendheid 
gebodenn moet worden om een huidsparende mastectomie uit te voeren in 
combinatiee met een directe reconstructie middels een endoprothese, vooral in 
dikkeree patiënten die roken {32% verlies) en bij patiënten die groter dan 
gemiddeldee borsten hebben (27% verlies). Het hoge aantal complicaties in 
onzee serie is zeker voor een deel te verklaren doordat alle patiënten die om een 
reconstructiee vroegen ook daadwerkelijk door ons gereconstrueerd werden. Als 
wee alle patiënten geëxcludeerd hadden waarvan we nu weten dat ze een 
verhoogdee kans op een complicatie hadden zou ons complicatie percentage 
slechtss 6.3% zijn. Echter als we deze strenge selectie criteria zouden 
toepassenn zou een deel van de patiënten benadeeld worden aangezien de 
statistiekk alleen de relatieve risico's weergeeft. Daarom menen we dat het 
belangrijkerr is om deze relatieve risico's preoperatief met de patiënten te 
besprekenn om samen tot een bevredigende behandelingsmethode te komen. 
Onzee bevindingen zorgen ervoor dat we dat nog nauwkeuriger kunnen doen. 
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Hoofdstukk 8 

Dee afgelopen jaren werden alle littekens die geexcideerd werden tijdens een 
borstreconstructiee nadat er eerder een mastectomie had plaats gevonden om 
oncologischee redenen, histologisch onderzocht op nieuwe tumoren of locale 
recidieven.. Dit routinematige histologische onderzoek werd altijd als vanzelf-
sprekendd uitgevoerd hoewel er zelden microscopisch een lokaal recidief in een 
klinischh onverdacht litteken werd gevonden. Omdat er effectief gebruik gemaakt 
moett worden van histologisch onderzoek, achtten we het noodzakelijk om de 
aanwezigheidd van metastasen in zulke littekens te onderzoeken en tevens uit te 
zoekenn of zo'n routinematig onderzoek zinnig was. De histologische bevin-
dingenn van 728 klinisch onverdachte littekens in de laatste 10 jaar bij 424 
patiëntenn geexcideerd na zowel een preventieve mastectomie (n = 151) als na 
curatievee mastectomie of na een borstsparende therapie (n = 395) werden 
achterhaaldd en in verband gebracht met de oorspronkelijke operatie indicatie, 
dee eventuele adjuvante therapie en de tijd tussen de oorspronkelijke chirurgie 
enn het histologisch onderzoek van het litteken. In geen enkel van de 728 litte-
kenss werd een lokaal recidief of een nieuwe tumor geconstateerd. In dit hoofd-
stukk wordt geconcludeerd dat routinematig histologisch onderzoek van klinisch 
niett verdachte littekens welke geexcideerd worden tijdens een borst reconstruc-
tiee of tijdens een litteken correctie na eerdere preventieve of curatieve mamma-
chirurgiee niet zinvol was voor onze patiëntengroep. Dientengevolge sturen we 
geenn klinisch onverdachte littekens meer in voor histologisch onderzoek. 

Hett behandelen van patiënten met mammacarcinoom of vrouwen welke een 
verhoogdd risico hebben op het krijgen van borstkanker omvat het hele spectrum 
vann de patiëntenzorg. In de meeste ziekenhuizen bestaan gespecialiseerde 
teamss waarin medische, paramedische en zelfs niet-medische disciplines zijn 
vertegenwoordigd. . 

Dezee multidisciplinaire aanpak moet de patiënt het gevoel geven begrepen en 
verzorgdd te worden bij elk aspect van haar (potentiële) ziekte en behandeling. 
Hett lijkt aannemelijk dat de kwaliteit van leven het resultaat is van een 
complexee interactie tussen individuele symptomen, de copingsmechanismen, 
socialee ondersteuning en de kwaliteit van de te ontvangen zorg. Mamma-
reconstructiee kan deze kwaliteit van leven waardevoller maken. Echter mamma-
reconstructiee heeft ook chirurgische risicofactoren en complicaties. Dan 
verzachtt de mammareconstructie niet de emotionele pijn maar kunnen deze 
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complicatiess de borstkanker behandeling zelfs traumatischer maken. De kans 
datt dit zou kunnen gebeuren moet preoperatief met de patiënt besproken 
worden.. Alleen de eerlijk en goed geïnformeerde patiënt kan een beslissing 
nemenn over haar behandeling en het hoofd bieden aan eventuele risico's en 
teleurstellingen.. Om de patiënt goed te kunnen informeren moeten de voor-
delen,, de nadelen en de risico's van de behandeling bekend zijn. We hebben 
geprobeerdd om deze aspecten in dit proefschrift te presenteren. Er zijn echter 
meerr studies nodig om een goed evidence based onderzoek toe te kunnen 
passenn en conclusies te mogen trekken. Evidence based onderzoek is erg 
lastigg in de plastische en reconstructieve chirurgie aangezien de indicaties, 
verwachtingen,, chirurgische vaardigheden en persoonlijke voorkeuren voor 
technieken,, en de beoordeling van resultaten erg subjectief zijn. Veel artikelen 
welkee gebruikt en waarna verwezen wordt in dit proefschrift beschrijven een 
chirurgischee techniek of een persoonlijke mening zonder een objectieve 
redenatie.. Sommige artikelen beperkten zich tot kleine aantallen van bestudeer-
dee patiënten, andere vertoonden te weinig statistische kracht om significante 
resultatenn weer te geven. Wij hadden als voorrecht om onderzoek te kunnen 
doenn in een oncologisch instituut waardoor er grote aantallen patiënten geïnclu-
deerdd konden worden in de studies. Hierdoor kon er een evaluatie van de 
reconstructievee resultaten plaatsvinden welke gebaseerd was op objectieve 
parameterss in plaats van op de "mening van een auteur". Er zal nog meer 
onderzoekk gedaan moeten worden om deze en andere aspecten van de 
reconstructievee mammachirurgie evidence based te objectieveren. 
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