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Introduction 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). 

Figuree 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. 

Patientt reports 

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). 

Figuree 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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Discussion 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. . 



Chapterr 4 

References s 

1.. Hartrampf CR, Scheflan M, Black PW. Breast reconstruction with a transverse abdominal island 
flap.. Plast Reconstr Surg, 1982;69:216-224. 

2.. Watterson PA, Bostwick III J, Hester TR Jr, et al. TRAM flap anatomy correlated with a 10-year 
clinicall experience with 556 patients. Plast Reconstr Surg, 1995; 95:1185-1194. 

3.. Nieminen T, Asko-Seljavaara S, Suominen E, et al. Free microvascular tram flaps: report of 185 
breastt reconstructions. Scand J Plast Reconstr Surg Hand Surg, 1999;33:295-300. 

4.. Gill PS, Hunt JP, Guerra AB, et al. A 10-year retrospective review of 758 DIEP flaps for breast 
reconstruction.. Plast Reconstr Surg. 2004; 113:1153-1160. 

5.. Boyd JB, Taylor Gl, Corlett R. The vascular territories of the Superior Epigastric and the Deep 
Inferiorr Epigastric Systems. Plast Reconstr Surg; 1984:73:1-14. 

6.. Hallock GG. Physiological studies using laser Doppler flowmetry to compare blood flow to the 
zoness of the free TRAM. Ann Plast Surg. 2001 ;47:229-233. 

7.. Blondeel PN. One hundred free DIEP flap breast reconstructions: A personal experience. B J 
Plastt Surg, 1999;52:104-111. 

8.. Holmström H, Lossing C. The lateral thoracodorsal flap in breast reconstruction. Plast Reconstr 
Surg,, 1986;77:933-943. 

9.. Holmström H, Lossing C. Lateral thoracodorsal flap: An intercostal perforator flap for breast 
reconstruction.. Seminars Plast Surg 2002;16: 53-59. 

10.. Kroll SS. Fat necrosis in Free Transverse Rectus Abdominis Myocutaneous and Deep Inferior 
Epigastricc Perforator flaps. Plast Reconstr Surg, 2000; 106:576-583. 

11.. Serletti JM, Higgins J, Carras AJ. Free latissimus dorsi myocutaneous flap for secondary breast 

reconstructionn after partial flap loss of a TRAM. Plast Reconstr Surg, 1997;100:690-694. 

12.. Allen R J, DIEP versus TRAM for breast reconstruction. Plast Reconstr Surg, 2003; 111:2478. 

13.. Shestak KC. Breast reconstruction with a pedicled TRAM flap. Clin Plast Surg, 1998:25:167-
182. . 

14.. Blomqvist L, Malm M. Clinical experience with the lateral thoracodorsal flap in breast 
reconstruction.. Ann Plast Surg, 1999;43:7-13. 

15.. Lossing C, Holmström H, Malm M. et al. Clinical follow up of the lateral thoracodorsal flap in 
breastt reconstruction: Comparative evaluation from two plastic surgical centers. Scand J Plast 
Reconstrr Hand Surg, 2000;34:331-338. 

16.. Lossing C, Elander A, Gewalli F, et al. The lateral thoracodorsal flap in breast reconstruction: A 
longg term follow up study. Scand J Plast Reconstr Hand Surg, 2001; 35: 183-192. 

17.. Woerdeman LA, van Schijndel AW, Hage JJ. et al. Verifying surgical results and risk factors of 
thee lateral thoracodorsal flap. Plast Reconstr Surg, 2004;113:196-203. 

18.. Hudson DA. Aesthetic Modification for delayed autologous breast reconstruction: Using a 
thoracodorsall flap to create a breast pocket. Ann Plast Surg, 2001 ;47:589-593 



Laterall thoracodorsal flap as salvage procedure 

61 1 



Leoniee A.E. Woerdeman 
J.. Joris Hage 

Markk J.C. Smeulders 
Emiell J.Th. Rutgers 

Chantall M.A.M, van der Horst 


