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Introduction 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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Materialss and methods 

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 

Bilaterall use of LTD flaps 

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 

Unilaterall use of LTD flaps 

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). 

Figuree 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). 

Tablee 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. 

Results 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 

Discussion 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 
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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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Invitedd Discussion by Donald 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. 



Chapterr 3 

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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