
Surgical Science, 2016, 7, 496-504 
http://www.scirp.org/journal/ss 

ISSN Online: 2157-9415 
ISSN Print: 2157-9407 

DOI: 10.4236/ss.2016.711066  October 27, 2016 

 
 
 

Latissimus Dorsi Mini-Flap as a Volume 
Replacement Technique after Partial Mastectomy 
for Breast Cancer in the Upper and Central Breast 
Quadrants: A Single Center Experience 

Waleed Elnahas, Ashraf Khater*, Mohamed Hamdy, Emadeldeen Hamed, Osama Eldamshety,  
Mohamed Hegazy 

Department of Surgical Oncology, Oncology Center, Faculty of Medicine, Mansoura University, Mansoura, Egypt 

 
 
 

Abstract 
Background: The latissimus dorsi (LD) muscle flap plays an essential role in breast 
reconstruction after partial mastectomy for cancer because of its stability and versa-
tility. We evaluated both oncologic and aesthetic outcomes in addition to the related 
complications of this flap as an adjunct to breast conserving surgery in the manage-
ment of breast cancer patients. Methods: All patients underwent a one-stage proce-
dure with immediate reconstruction through two-steps operation; wider local exci-
sion utilizing oncoplastic principles and mini flap harvest & volume replacement. 
Results: The study included 34 cases with early breast cancer; 30 patients had partial 
breast resection and defect refilling by LD mini-flap, three patients underwent mas-
tectomy and one patient underwent extended LDF. The mean defect volume was 
(212.63 cm³ ± 59.57) cm³, while the mean flap volume was (218.27 cm³ ± 53.64 cm³). 
Patient self-evaluation of the cosmetic outcome was excellent in 20%, good in 60% 
and satisfactory in 20% of patients. Panel evaluation according to Harvard scale 
showed excellent in 36.7%, good in 36.7%, fair in 26.7% of patients. The median hos-
pital stay was 4 days. The postoperative complications included wound gap in 4 pa-
tients (13.3%), postoperative donor site seroma in 16 patients (53.3%). No flap loss 
or necrosis, no affection on arm or shoulder mobility occurred. Lastly, no tumor re-
currence till now. Conclusion: Latissimus dorsi mini-flap can achieve adequate cos-
metic and oncologic outcomes with a low incidence of complications in patients with 
early stage (I/II) breast cancer and small to medium sized breasts. 
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1. Introduction 

Breast conservation is oncologically safe and can be properly achieved in about 70% of 
patients with early stage (I-II) breast cancer [1] [2] with an equal 5-year survival to 
mastectomy [3]. Asymmetry, nipple or skin retraction, and volume loss after breast 
conservation with primary closure frequently produce an unsatisfactory cosmetic out-
come [4]. Recently, the combination of oncoplastic techniques with breast conservation 
results in better aesthetic and oncologic outcome with achieving wide safety margins 
[5]-[7]. The oncoplastic techniques include volume displacement or replacement pro-
cedures and sometimes include contra-lateral breast surgery. Among those oncoplastic 
procedures, local flaps, latissimus dorsi myocutaneous flap and reduction mammoplas-
ty/masthopexy techniques. These are the most commonly employed procedures [8]. 
The latissimus dorsi (LD) flap is an important volume-replacement option due to its 
stability and versatility as an autologous flap [9]. LD flap could be used for total breast 
reconstruction after mastectomy in selective cases or to fill a large quadrantectomy de-
fect [7]. In 2002, Rainsbury described LD mini flaps aiming to reconstruct the partial 
breast defects after central and upper quadrant resections. This oncoplastic approach 
allows extensive local excision during BCS without cosmetic penalties in a group of pa-
tients to avoid mastectomy [10]. 

The aim of this study was to evaluate the oncologic and aesthetic outcomes and the 
procedure-related complications of latissimus dorsi mini-flap as an adjunct to breast 
conserving surgery in management of partial mastectomy defects with or without in- 
corporation of lateral thoracic skin island flap. 

2. Patient and Methods 

Through a prospective study that was carried out in the period from October 2014 to 
May 2016. This study included 34 cases with early stage (I & II) breast cancer having 
small to medium breasts were managed with wide local excision. Preoperative prepara-
tion included so no-mammography, routine metastatic work up and routine laboratory 
assessment. Routine investigations were done also for to assess the histology, grade, bi-
ologic markers as ER, PR, Her2 neu, Ki67, operability, laterality, presence of contrain-
dication of breast conserving techniques. After fulfilling all the criteria for partial breast 
resection that included; localized disease; as confirmed by preoperative mammography 
with no multi-centricity nor diffuse malignant appearing micro-calcifications, early 
stage (I or II) with no contraindications for radiotherapy, patients were enrolled into 
this study. Patients with advanced cases (stages III and VI) were excluded. Also exclu-
sion was decided when complete tumor ablation could not be achieved (either due to 
multicenteric tumors, diffuse malignant appearing microcalcifications, or with con-
traindication of radiotherapy). When margin negativity was not possible after three at-
tempts as guided by frozen section, mastectomies were done with exclusion from the 
study. Breast volume replacement with LD mini-flap was best suited for post-resection 
defects reaching up to 20% - 30% of breast volume. Tumor location was an important 
factor in choosing this mini-flap. It was best tailored for filling the partial central and 
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upper breast resection defects. In addition to the standard contraindications of breast 
conserving surgery, the following were considered as an exclusion criteria in our study; 
Previous division of the thoracodorsal pedicles, I psilateral thoracotomy with division 
of the latissimus dorsi muscle, Inability to obtain tumor free margins. After approval of 
the institutional review board, patients were consented for mastectomy if margin nega-
tivity was impossible and for this technique of reconstruction plus or minus lateral 
thoracic island flap if margin negativity was achieved.  

2.1. Operative Technique 

The whole procedure was carried out in supine position (not as originally described by 
Rains bury who carried out this technique while the patient was in lateral position). 
Placing patients in supine position throughout the whole operation is easier for both 
surgeon and the patient. After drawing of the tumor outline on the skin, a 2 cm cir-
cumferential line, marking the safety margin, was drawn around the periphery of the 
tumor. An S-shaped incision was subsequently drawn as starting from the apex of the 
axilla, through the lateral breast border towards the outer border of the infra-mammary 
fold (Figure 1). The LD anterior border was then marked. The following two steps were 
done: 

1) Wide local excision utilizing the oncoplastic principles; the S-shaped incision was 
extended deeply into the subcutaneous fat and continued medially till the free outer 
border of pectoralis major muscle, then wide local excision of the tumor was performed 
and the margin status was confirmed “negative” by frozen section examination (Figure 
1). 

2) Mini flap harvest & volume replacement: a superficial subcutaneous pocket was 
created in the premuscular plane starting from the anterior border of LD muscle to-
wards the lumbosacral facia dorsally and the level of the costal margin inferiorly. The 
second deep muscular pocket was created deep to LD muscle in the same dimensions as 

 

 
Figure 1. Steps of the mini-flap; A: design of the incision, B: excision defect, 
C: mini-flap retrieval through the same position, D: flap fixation. 
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the superficial premuscular pocket. Then, the LD mini-flap was created by division of 
the LD muscle along the boundaries of the pockets. The muscle was firstly divided dis-
tally, and then posteriorly, passing up to the interval between LD and teres major mus-
cles. After division, the LD mini-flap could be fully mobilized and to be delivered into 
the wound. After that, the tendon of the muscle was divided, leaving the flap attached 
only by the serratus anterior and thoracodorsal pedicles. This allowed maximum mo-
bility during the flap repositioning into the defect. Moreover, the flap could be posi-
tioned more medially by division of the serratus anterior branches. Lastly the flap was 
folded and sutured to match the shape of the resection defect. The tendinous end of the 
flap was sutured to the outer free border of pectoralis major for protection of the tho-
raco-dorsal pedicle and prevention of flap retraction from the defect. The defect edges 
were sutured into the flap with few interrupted sutures to fold it into a shape that con-
forms to the defect. By folding over the tip of the flap, its most bulky part laid in the 
deepest part of the cavity (Figure 1). 

2.2. Follow up 

All patients were followed up for a mean of 10 months (range 2 - 16) for the possible 
complications and for the cosmetic outcome. Patients were examined regularly every 
two weeks after discharge. then the cosmetic outcome was assessed after 2, 6, 12 
months postoperatively. During this period the oncologic outcome was assessed and 
there was no case of local recurrence or distant metastases.  

3. Results 

SPSS (Statistical Package for Social Sciences), version 15, was used for data analysis. 
Number and percent were used to represent the qualitative data while the mean ± SD 
was used to represent the Quantitative data. P. value was estimated by Chi-Square test 
for comparison between the two groups and was considered to be statistically signifi-
cant when less than <0.05. 

LD mini-flap was planned to be the selected technique in 34 patients with proven 
breast cancer to refill the defect after partial breast resection. Patients and tumors crite-
ria are described in Table 1. Guided by intraoperative frozen section to assess the tu-
mor margins status; a thirty patients (88.2%) underwent mini-LDF (including 2 pa-
tients in whom safety margins were free after re-excision), 3 patients (8.8%) underwent 
mastectomy; 1 patient (2.9%) underwent extended LDF. The mean defect volume was 
(212.63 cm3 ± 59.57) cm3 with a range between (140 - 378) cm3, while the mean flap 
volume was (218.27 cm3 ± 53.64 cm3) with range between (157 - 3 70) cm3.  

Post-operative cosmetic outcome was assessed by combination of two methods, pa-
tient self-evaluation (Table 2) and observer (panel) evaluation (Table 3) as following: 

3.1. Patient Self-Evaluation 

The patient evaluated symmetry of both breasts, breast shape, NAC symmetry, NAC 
placement, and the visible scars by a score of 5 to 1 (Figure 2). 
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Table 1. Patients and tumors criteria. 

Parameters Mean/range, number/percentage 

Age (Y) 41.85 (31 - 50) 

BMI 29.06 (22 - 40) 

Family history  

1 Member 3 (8.8%) 

2 Members 0 

Three or more members 0 

Side  

Rt. 16 (47.05%) 

Lt 18 (52.9%) 

Breast cup  

A 3 (8.8%) 

B 31 (91.2%) 

Degree of ptosis  

Grade I 6 (17.6%) 

Grade II 28 (82.3%) 

Pathological type  

IDC (NOS) * 30 (88.2%) 

Mucinous 1 (2.9%) 

Medullary 1 (2.9%) 

ILC** 2 (5.9%) 

Intra-ductal component  

Low (<25 %) 29 (85.2%) 

High (26% - 49%) 4 (11.7%) 

Extensive (>50%) 1 (2.9%) 

Tumor size (cm)*** 2.42 (1 - 3) 

Nodal involvement  

Yes 14 (41.2%) 

No 20 (58.8%) 

Margins  

Involvement 6 (17.6%) 

Persistent infiltrated margins 3 (8.8%) 

Distance (mm)**** 21 (13 - 34) 

*IDC = infiltrating ductal carcinoma, NOS = not otherwise specified, **ILC = infiltrating lobular carcinoma, 
***tumor size was assessed in 32 patients as two patients in the study have disturbed breast cancer “Tx”, ****assessed 
in 31 patients after exclusion of 3 patients with persistent infiltrated margins by frozen section.  

 
Table 2. Patient self-assessment results. 

Cosmetic outcome score Number (30) Percent (100%) 

Satisfactory 3 6 20% 

Good 4 18 60% 

Excellent 5 6 20% 
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Table 3. The overall cosmetic results (panel evaluation). 

Cosmetic outcome Number of patients percentage 

Excellent 11 36.7% 

Good 11 36.7% 

Fair 8 26.7% 

total 30 100% 

 

 
Figure 2. A: immediate postoperative view, B: three months later postoperative. 

3.2. Observer Evaluation (Panel Evaluation) 

The aesthetic results as judged by breast surgeons (not from the operating team) were 
assessed. The cosmetic outcome of the treated breast was evaluated in comparison with 
the untreated breast. This evaluation included seven items using the 4-point Likert scale 
based on the questionnaire described by Aaronson et al.: I: breast volume; II: breast 
shape; III: breast deformity; IV: NAC position; V: appearance of the breast scar; VI: 
skin changes; and VII: overall aethetic result [11]. 

The observed postoperative complications in this study were as following; wound gap 
in 4 patients (13.3%) that was healed successfully with conservative treatment and 
postoperative donor site seroma in 16 patients (53.3%) that required weekly aspiration 
with a median of 4 weeks till full resolution. No flap loss or necrosis was encountered. 
No affection for arm or shoulder mobility was observed. Lastly, no tumor recurrence 
occurred on the short term follow up. The median hospital stay was 4 days. 

4. Discussion 

Breast volume replacement with LD mini-flap is best tailored for filling the partial re-
section defects in small to medium breasts. Removal of 20% - 30% of breast tissue could 
lead to poor aesthetic outcome. LD mini-flap could be the suitable choice for patients 
who wish to avoid mastectomy when 20% - 30% of the breast volume has to be re-
moved to achieve tumor-free margins. Also, LD mini-flap should be considered for 
those refusing contralateral symmetrizing surgery, or those who don’t prefer the use of 
implants or expanders. Tumor location is an important factor in choosing LD mini-flap 
and is best tailored for reconstruction of central and upper quadrants resection defects. 
Latissimus dorsi mini flap was performed as initially described by Richard Rainsbury in 
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2002. The procedure was best described as a two-step operation; wide local excision uti-
lizing the oncoplastic principles and mini flap harvest & volume replacement [10]. Oli-
votto et al. reported a poor aesthetic outcome of the breast when a volume of more than 
70 cm³ of breast has to be excised [12]. In our study, although the resected specimens 
with a mean volume size of 212.63 cm³ could achieve a good loco-regional control, this 
led to a cosmetically unacceptable result without volume replacement procedure. These 
results were similar to other studies. Dixon et al. reported significantly larger weight of 
a median of 94 g, (range 56 - 320 g) of excised breast tissue when the LD mini-flaps 
were used [7]. Nano et al. reported a median weight of 130 g (range 75 - 395 g) with LD 
mini-flap [13]. Cosmetically satisfactory results were achieved in (73.4%) of cases using 
panel assessment and (80%) by patients self-assessment. These results compares favor-
ably with those reported by other series, taking into consideration that many of our pa-
tients were overweight. Hernanz et al. reported a satisfactory cosmoses in (65%) of cas-
es after a long follow-up period of 54 months [14]. Moreover, Naguib reported a 69% 
satisfactory cosmetic outcome in a series of 29 patients, after a follow-up ranging from 
3 to 36 months [15]. Being a single stage operation (at the time of breast resection and 
axillary dissection), as described by Raja et al, Rains bury and Paramanathan, and No-
guchi et al., LD mini-flap is more time saving and hence a cost effective [16]-[18]. 
Postoperatively, no serious problems with wound sepsis or flap necrosis were met. Apf-
felstaedt reported recipient site sepsis in (1.2%) and flap necrosis in (8.4%) of his pa-
tients. These results could be explained by prior radio and chemotherapy given to his 
patients and the large flaps that he used. Their mean dimensions were (32 by 14 cm) 
requiring donor site grafting in all his cases [19]. Donor site seroma was the only 
troublesome postoperative complication. We had (53.3%) of our patients who required 
weekly aspiration by a mean of 4 weeks. Similar results in a study by Naguib who re-
ported seroma in (52%) of his patients that disappeared after a mean of five weeks of 
aspirations [15]. Throughout a regular follow-up visits, the presence of the LD flap did 
not limit the efficacy of clinical or radiological evaluation in any patient. Monticciolo et 
al. stated that the procedure caused no delay in starting adjuvant therapy in any of his 
cases and accordingly it did not compromise the patients’ chances for cure [20]. The 
procedure proved to be easy and safe as evidenced by its relatively short duration 
(mean: 293 minutes), minimal blood loss (mean: 165 ml), with no need for blood 
transfusion and short hospital stay. 

5. Conclusion 

LD mini-flap is a feasible procedure and safe from the oncological sight. LD mini-flap 
can achieve an adequate cosmetic outcome when 20% - 30% of the breast has to be re-
sected leaving a large partial resection defect in small to medium sized breasts with ear-
ly stage (I/II) breast cancer. The procedure has a low incidence of complications. Mod-
ification of the original mini-flap technique was done in our study. We carried out the 
whole procedure while the patients are in supine position, which is easier for the 
surgeons, better to the patients and less time consuming. 
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