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Introduction: Achieving free margins and administering adjuvant radiation to the operated breast results in an 
oncologic outcome that is comparable to a mastectomy. Combining superior aesthetics and oncological safety with 
tumor removal with free margins is what oncoplastic breast conserving operations are all about. 
Aim of work: Our study aimed to assess the safety and reliability of the matrix rotating flap. In difficult situations, 
the breast can be preserved using this technique, which is usually described for the treatment of facial defects,16–22 
with minor impact on breast size and usually without the need for contralateral breast summarization.
Patients and methods: Twenty patients who had breast-conserving surgery and immediate repair with a matrix 
rotation flap participated in this study in the Surgical Oncology Unit, from January 2022 to June 2024. 
Results: Patients were 54 years old on average when they were diagnosed. The mean removed breast weight 
was 63.05 gm, and the average initial tumor size was 3.1 cm. Patients did not need to have their nipple-areola 
complex symmetrical or repositioned. No local issues (Dehiscence of the wound). During follow-up that ranged 
from 6 months to two years, no local recurrences or distant metastasis was reported. According to the Harris scale, 
the cosmetic result was considered excellent in 25 % of cases, good in 50 %, fair in 18.75%, and poor in 6.25%. 
Conclusion: We support that the matrix rotation flap is a safe and efficient method for treating upper/upper inner 
malignancies. In addition to contralateral symmetry, good cosmetic outcomes, and acceptable oncological margins, 
its complications rate is comparable to that of typical conservative surgery.
Key words: Breast conserving, oncoplastic, oncological safety, matrix rotation flap.

Introduction

Mastectomy and breast-conserving surgery (BCS) 
had comparable oncologic outcomes when adjuvant 
radiotherapy is given to the operated breast and 
healthy margins are achieved.1–5 Two factors are 
combined in oncoplastic breast procedures: Ideal 
aesthetics and oncological safety with a cancer 
removal with free margins.6-8

The foundation of BCS success is the removal of the 
tumor with sufficient margins and post-operative 
radiation. BCS is now the best treatment for early-
stage breast cancer because it has positive clinical 
results. The ultimate objectives of BCS are to 
preserve the breast’s natural shape while also fully 
excising the breast tumor with sufficient margins.7,8

Contrary as it may seem, it might be challenging 
to excise a tumor that is huge in relation to the 
breast’s size without compromising appearance. 
Without the right surgical approach, deformity can 
frequently arise in medium- to large-sized breasts, 
which may lead to a referral for a mastectomy. 
Additionally, 5% to 18% of cases in conventional 
BCS had positive margins, resulting in significant 
rates of re-excision.9,10 In terms of complications, 
morbidity, and deformity, these high rates of re-
excision can be substantial. In order to broaden the 
range of indications for BCS, Gabka et al.11 first used 
the word “oncoplastic” in the literature in 1997. 

There is more to oncoplastic surgery (OPS) than 
merely combining plastic surgery methods with 
oncologic concepts.9 Surgeons can lower the rate 
of re-excision by performing bigger excisions with 
free margins by modifying the residual breast tissue 
using different mammoplastic techniques.12

The term “Oncoplastic breast surgery” was first 
used in the 1980s to describe the combination of 
conservative breast surgery for more advanced 
illness with chemotherapy and radiotherapy. Its goal 
was to produce less morbidity and better aesthetic 
and quality of life results than existing methods. As 
a result, the origins were multidisciplinary, and early 
advancements in oncoplastic surgery shown that 
visible deformity could be prevented even in cases 
of locally advanced disease.13

Despite the availability of many oncoplastic 
procedures, some patients still require a radical 
surgery to achieve sufficient esthetic or safe 
oncological results. Breast thickness is typically 
replaced by tumors at the upper inner or superior 
edge of the upper quadrant, which compromises 
the anterior margin and makes skin preservation 
difficult. Tumors at these sites provide a problem 
when conservative surgery is needed to remove 
the whole breast thickness because it can lead to 
secondary glandular deformity, the upper deviation 
of nipple areola complex (NAC), and a high risk of 
positive tumor margins.14 

To help surgeons choose the best course of action for 
each patient, Clough et al. (2010) created an Atlas 
and OPS guidelines.15 Lesions in the breast’s upper/
upper inner quadrant might alter the visible breast 
line, which can significantly affect the overall quality 
of the breast form. No normal level II oncoplastic 
approach created by Clough et al. can effectively 
treat this challenging location at this time. Here, we 
outline the benefits of “matrix rotation” for patients 
with upper/upper inner quadrant breast tumors in 
terms of improved cosmetic results. To preserve the 
breast in challenging situations, we offer a matrix 
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rotation flap for breast cancer. 

Aim of work: Our study aimed to assess the 
safety and reliability of the matrix rotating flap. 
In difficult situations, the breast can be preserved 
using this technique, which is usually described 
for the treatment of facial defects,16–22 with minor 
impact on breast size and usually without the need 
for contralateral breast summarization.

Patients and methods

Within the Department of General Surgery’s 
Surgical Oncology Unit, twenty patients who had 
BCS followed by immediate reconstruction using 
a matrix rotation flap were the subjects of this 
prospective study, from January 2022 to June 
2024. Then they finished adjuvant therapy at Tanta 
University Hospital’s medical oncology department 
in the medicine faculty.

Patients with breast cancer whose tumors were 
in the upper/upper inner quadrant and had a 
transverse diameter of no more than 5 cm met the 
study’s inclusion requirements.

A multidisciplinary breast cancer team treated 
each patient when they received a breast cancer 
diagnosis. In order to determine the tumor’s 
position in the breast, its distance from the skin, 
any potential multicentricity, and any potential 
axillary involvement, they conducted a routine 
preoperative clinical examination. They also 
received immunohistochemistry (IHC) testing 
for Ki67, HER2, and hormone receptor status, as 
well as a percutaneous biopsy and histological 
examination. 

Mammograms, breast ultrasounds, magnetic 
resonance imaging (MRI) of the breast (If 
necessary), and bone scans (If needed) were 
among the imaging tests used to determine both 
local and distant involvement. The tumor/breast 
ratio and IHC findings served as the basis for the 
recommendation for primary conservative surgery. 
For surgical planning, additional considerations 
were made, such as prior breast surgery that 
would have impeded the development of glandular 
flaps by preventing an adequate local blood supply. 
Diabetes and obesity were identified as risk factors 
for local problems. Additionally, when assessing the 
necessity of summarization surgery, contralateral 
breast shape was considered.

Before undergoing any surgery, a cardiologic and 
anesthetic consultation was conducted, and each 
patient completed an informed consent form. After 
obtaining approval from the institutional ethical 
committee, any risks that arose throughout the 
research were disclosed to the participants.

There were adequate provisions to maintain 

privacy of participants and confidentiality of data. 
The results of the study were used as a scientific 
material only and were not be used by any legal 
authorities.

Surgical technique

The cases were put in a standing posture and had 
their skin marked before operation. Marks were 
created for the tumor site, inframammary fold, 
breast boundaries, and sternal midline. The nipples 
were still in the same place. The arm was abducted 
90 degrees. A line was drawn from the mid-axillary 
line that was curved and had inferior concavity. 
Medially parallel to the clavicle, this line extended 
1-2 cm above the site of the breast tumor. This line’s 
top base was then used to construct a triangle. 
The tumor’s size determined the base width, which 
should have a minimum of 1 cm of safe surgical 
margins on the macroscopic level. 

The triangle vertex was drawn far down with respect 
to the tumor’s lateral limit toward the NAC in order 
to accomplish posterior orderly and harmonic 
rotation of the breast without distorting the central 
breast projection. The axilla was made accessible 
for axillary dissection by drawing a small inverted 
triangle, called a “Burow’s triangle,” in the axillary 
region. The rotation advancement dermo glandular 
flap surgery allowed for the compensation of skin 
damage (Fig. 1). 

Fig 1: Skin marking of matrix rotation flap.

The primary triangle, comprising the thickness 
of the entire breast, the tumor, the skin covering 
it, and the pectoral fascia, was removed through 
a triangular incision done while under general 
anesthesia. (Fig. 2) A pathologist evaluated the 
histopathological tumor margins during surgery. 
A 2 mm margin for ductal carcinoma in situ and 
the absence of tumor cells at the specimen’s inked 
margin for invasive carcinoma were considered free 
margins.
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Fig 2: Skin incisions of matrix rotation flap.

Vascular clips were used to mark the tumor 
bed. Through the previously drawn tiny triangle 
resection, a simultaneous axillary dissection was 
performed. The pectoralis major muscle was 
directly reached by the curved line incision made 
between the two triangles. Then, in order to allow 
the muscle to move toward the medial edge of the 
main triangle that had been previously removed, 
this lateral dermoglandular flap was gently raised 
from the muscle.

Hemostasis was done accurately. The axilla and 
breast were fitted with two tube non-suction drains. 
Two layers of 2-0 interrupted absorbable Vicryl® 
sutures were used to seal the advancement flap. 
Skin staplers or 4/0 prolene sutures were used to 
seal the skin. (Fig. 3) Gauze was used to dress 
wounds. Two to seven days following surgery, the 
drains were withdrawn.

Fig 3: Wound closure using prolene sutures or skin 
staples.

Postoperative assessment

Prior to receiving the final histology, weekly clinical 
assessments were conducted (Fig. 4). Oncological 
therapies, including chemotherapy, radiation, 
biological treatment, and hormone therapy if 
necessary, were finished in accordance with national 

regulations. Three months following surgery, and 
then every three months thereafter, a follow-
up surgical consultation was scheduled for each 
patient, which included breast and axillary palpation. 
Ultrasonography was performed in accordance 
with usual procedure, as were mammograms 
and tumor markers (CA 15-3). As needed, an 
MRI was performed. Additionally, to assess long-
term outcomes like as distant metastases or local 
recurrence.

Fig 4: One month after surgery.

Cosmetic evaluation

Questionnaire

To determine their subjective degree of satisfaction 
with the outcomes, 16 out of the 20 patients who 
received matrix rotation were asked to fill out a 
questionnaire created by Chan et al.23 (Four patients 
were lost to follow-up). Following the completion of 
their radiation treatments, the patients were handed 
the surveys. The questionnaire inquired about 
the patients’ satisfaction with the postoperative 
appearance, whether they would have chosen a 
different kind of breast surgery, whether they would 
have thought about any new surgical techniques to 
reshape the treated breast, and how they felt about 
the treated breast in comparison to the other breast.

Modified Harvard‑Harris Cosmetic Scale

Using preoperative and after operation (Two to six 
months) photographs of each patient, cosmetic 
results were evaluated. According to the Modified 
Harvard-Harris Cosmetic Scale, cosmetic success 
was assessed by both doctors and patients  
(Table 1).

Results

The twenty patients’ ages ranged from 33 to 71 
years old, with a mean age of 54 years. Body mass 
index (BMI) ranged from 25.1-36 kg/m2, with a 
mean of 30.2 kg/m2. Palpable mass was present in 
all patients (Table 2).
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Patients’ pathologic stage was invasive ductal 
carcinoma in all cases (Table 2). The 20 patients 
had a mean resected tissue weight of 63.05 g 
(Range: 45-83 g); a mean initial tumor size of 3.1 
cm (Range: 1.2-4.9 cm); and a mean pathological 
tumor size of 1.8 cm (Range: 0.6-3.4 cm). 
Neoadjuvant chemotherapy was administered to ten 
patients, four of whom experienced a pathological 
partial response, and the remaining six who did not. 

The procedure, which involved surgical suturing 
and lymph node dissection in addition to breast-
conserving surgery, took an average of about 
90 minutes. Overall blood loss was quite low. An 
intraoperative pathologist evaluated the histologic 
tumor margins (Frozen section). Prior to adjuvant 
radiation, none of the patients needed re-excision 
surgery, and all had sufficient histological margins 
on final pathologic evaluations (Table 2).

The hospital stay lasted a mean of 3.7 days, with 
a range of 2 to 6 days. The follow-up duration was 
12 months on average (Range: 6–24 months), and 

no wound complications, including hematoma or 
seroma development, were noted during this time. 
Neither distant metastases nor local recurrence 
were noted (Table 2).

After their radiation treatment was finished, 16 out 
of 20 patients received questionnaires; four patients 
were lost to follow-up. Self-reported cosmetic results 
were rated as satisfactory in 11 cases (68.75%), 
excellent in 2 cases (12.5%), and acceptable 
in 3 cases (18.75%). Overall, the postoperative 
outcome was rated as satisfactory or acceptable 
by all patients; the treated breast was almost the 
same as the untreated side, or only slightly altered. 
Contralateral breast symmetry was not necessary for 
any of the patients. (Table 3) provides an overview 
of the questions and the findings.

The Harris scale evaluated the cosmetic outcome 
as excellent in 25% of cases, good in 50%, fair in 
18.75%, and poor in 6.25% of cases (Four patients 
were lost to follow-up). There were no significant 
complications reports.

Table 1: Modified Harvard‑Harris Cosmetic Scale
Poor Fair Good Excellent

There is a noticeable 
alteration in the breast’s look 
including over 25% of the 
breast tissue when compared 
to the baseline photograph. 
The changes to the skin are 
rather noticeable. The breast 
has thickened and scarred 
severely. A mastectomy 
would have been a better 
course of action in hindsight.

There is a noticeable change 
in the breast’s size and 
shape, along with a mild 
deformity, when compared 
to the baseline image. A 
quarter or less of the breast 
is affected by this alteration. 
Skin and breast tissue have 
considerable thickening 
or scarring, and there are 

noticeable color changes.

There is a little variation in 
the breast’s size or shape or 
moderate asymmetry when 
compared to the baseline 
photograph. mild breast 
darkening or reddening. 
The breast’s thickening or 
scarring tissue just slightly 

alters its form.

There is little to no variation 
in the breast’s size, shape, 
or consistency as compared 
to the baseline photograph. 
The skin or breast may have 
some slight thickening or 
scarring, but not enough to 

alter the appearance.

Table 2: Features of patients who had matrix rotation flap breast surgery (N=20)
Median age (Year, range) 54 (33-71)
Mean initial tumor size (cm, range) 3.1 (1.2-4.9)
Mean pathological size (cm, range) 1.8 (0.6-3.4)
Mean excised breast volume (gm, range) 63.05 (45-83)
Mean BMI kg/m2 (Range) 30.2 (25.1-36)
Histological type (Core biopsy)
Invasive ductal carcinoma 20
Invasive lobular carcinoma 0
Stage at diagnosis          5
Stage I Stage II 15
Mean length of hospital stay (Days) 3.7 (2 – 6)
Median follow-up (Range) months 12 (6-24)
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Table 3: Patient questionnaire results after matrix rotation surgery (n=20; 4 patients were lost to follow-up)
Patient questionnaire Number of patients 16
Do you think your appearance after surgery meets your needs?

Dissatisfied 0
Acceptable 3           18.75%
Satisfied 11          68.75%
Very satisfied 2            12.5%
To what extent does the untreated breast differ from the treated breast?
Seriously distorted 0               0
Clearly different from the untreated breast, but not seriously distorted 2            12.50%
Slightly different from untreated breast 10           62.5%
Nearly identical 4             25%
If you had a second chance, would you have a different type of breast surgery? e.g., 
breast reconstruction following mastectomy
Yes 0              0
Uncertain 0              0
No 16           100%
Will you think about getting the treated breast reshaped with additional surgery?
Yes 0               0
Uncertain 0               0
No 16            100%

Discussion

The indication for BCS is expanded in cases of large 
tumors or cancers in difficult-to-reach breast regions 
by oncoplastic surgery, which aims to provide 
superior aesthetic results and adequate surgical 
margins.2,15,24,25

Tumors in the upper quadrants can be removed and 
repaired using a variety of oncoplastic procedures, 
such as inferior pedicle mammoplasty,26 round-
block,27 racket resection,15,28 batwing technique,29 
glandular contouring or undermining,26 and others. 
Repositioning the areola in the middle of the breast 
reconstruction and preventing a filling deficit 
brought on by insufficient tissue after contouring 
are the primary objectives of all these procedures. 

On the other hand, in certain locations, fixing partial 
mastectomy defects might be quite difficult. Tumors 
located less than 7 cm from the sternal midline and/
or closer than 16 cm from the sternal notch, for 
instance, are referred to as “no man’s land”.30

Tumors usually leave behind significant filling 
deficiencies in this area, especially if the skin portion 
needs to be removed. Included in the solution are the 
latissimus dorsi flap and other volume replacement 
strategies,31 and the more recent instantaneous 
grafting of fat, which shows good results.32 Despite 
the fact that several novel approaches, including 
modified round-block mammoplasty, batwing, 
crescent, and hemi-batwing excisions, have been 

shown to be successful with favorable aesthetic 
outcomes, Clough et al. have not created a standard 
level II oncoplastic procedure to deal with this 
challenging area.33–36 

Our method is broken down into two steps. The 
tumor is first removed from a wedge-shaped block 
of tissue, and then the flap is advanced during repair 
via matrix rotation. The following benefits make 
“matrix rotation” an additional viable approach 
option for upper inner lesions.1 The operation can 
be completed in less than 90 minutes,2 It is simple 
to remove the overlaying skin and do full-thickness 
excision,3 the contralateral nipple does not need to 
be manipulated,4 Dissection of the axilla is simple 
to perform,5 It is not required for several teams to 
collaborate closely during the entire procedure,6 
there is minimal blood loss,7 wound complications 
like seroma or hematoma formation are not 
observed, and,8 Good access to the axilla is made 
possible by the compensating triangle’s ability to be 
positioned relatively far from the oncological defect 
and the flap’s large, well-vascularized pedicle.

Therefore, if the procedure calls for larger resections 
or if the breast is primarily made of fatty tissue, 
matrix rotation might be an appropriate substitute 
technique. A comparatively lengthy S scar is the 
procedure’s sole disadvantage. But within a few 
years, the majority of those scars will disappear.

It is believed that between 5% and 25% of 
individuals may experience poor cosmetic results 
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following OPS.37,38 Al-Ghazal and Blamey (1999) 
published data that showed no correlation between 
scar length and satisfaction.39 Many studies have 
demonstrated that scar length significantly affects 
overall patient satisfaction; however, not all of these 
studies directly address OPS. We also assessed 
aesthetics, particularly from the patient’s point of 
view, to gain a better understanding of medical 
perception and post-operative comfort. In our 
research, two cases (12.5%) had great cosmetic 
results, eleven cases (68.75%) had adequate results, 
and three cases (18.75%) had acceptable results. 
Notwithstanding the S-shaped incision and scar, 
every patient evaluated their overall postoperative 
outcome as either acceptable or good. We did not 
observe any local complications in our cohort. Large 
scars, occasionally in areas that are visible, are a 
drawback of this method; On the Harris scale, the 
majority of patients reported excellent or good 
cosmetic outcomes (75%).

In cases of breast cancer in the upper/upper inner 
quadrant that require a fairly wide excision, matrix 
rotation offers a straightforward, safe, and efficient 
treatment approach. Without changing the overall 
shape of the breast, this procedure could be used to 
remove a bigger breast tumor. The breast contour 
can be maintained without significantly shifting the 
NAC with a well-designed flap. Operating time is 
not much longer than with a typical BCS. A second 
surgical team is not necessary because surgical 
symmetry is not needed. Not many complications 
exist. 

No patient needed to get a complete mastectomy 
in our study. The thought that oncoplastic 
procedures are linked to a decreased incidence of 
positive margins and subsequent reoperations, the 
cautious control of surgical margins, and the proper 
preoperative breast assessment using imaging could 
all help to explain this.1,40,41

The high prevalence of postoperative complications 
linked to breast reconstruction and posterior radiation 
can be decreased by using matrix rotation flaps 
instead of transforming these procedures into total 
mastectomy and posterior breast reconstruction.42     

This method makes it possible to do larger excisions 
and, as a result, achieve sufficient surgical margins. 
Compared to a traditional partial mastectomy, The 
rate of breast recurrence in the area should be as 
low as possible.1,40 None of them have experienced 
distant metastases or local recurrences thus far in 
our study, demonstrating the technique’s safety.9

For breast cancers placed in the upper quadrant, 
this matrix rotation approach might become more 
accessible and even become a regular practice. 
Prospective studies are needed for long-term 
evaluation (Oncological safety, aesthetic results), 
before and after adjuvant treatment (Especially 

after radiotherapy), and considering the potential 
for a multicenter study are necessary to support 
these optimistic data.

Conclusion

Every breast surgeon should be knowledgeable of 
advancement flaps for the breasts locally which are 
a crucial component of partial breast reconstruction 
procedures. One of the many advantages of the 
matrix rotating flap is its ability to quickly and easily 
cover upper inner surgical breast abnormalities. This 
flap often removes the need for a symmetrization 
treatment since it allows for very similar likeness 
to the contralateral breast and exact resemblance 
of the original breast in terms of skin color, texture, 
thickness, form, volume, and responsiveness.

The axillary region may conceal the compensating 
triangle. Its primary drawback is the noticeable 
geometric scar outside the breast’s aesthetic 
landmarks, which the patient must comprehend 
and accept. Thankfully, with radiotherapy, the scars 
typically diminish to some extent.

A procedure that can be performed safely in 
breast surgery, the matrix rotation flap avoids total 
mastectomy and gives more people the chance to 
have a breast circumcision. It also has adequate 
oncological and esthetic results. More patients must 
be included in long-term studies to evaluate this 
surgical procedure’s long-term survival prognosis.

References

1.	 Losken A, Dugal CS, Styblo TM, Carlson GW: 
A meta-analysis comparing breast conservation 
therapy alone to the oncoplastic technique. Ann 
Plast Surg. 2013.

2.	 Fisher B, Anderson S, Bryant J, Margolese 
RG, Deutsch M, Fisher ER, et al: Twenty-year 
follow-up of a randomized trial comparing total 
mastectomy, lumpectomy, and lumpectomy plus 
irradiation for the treatment of invasive breast 
cancer. N Engl J Med. 2002; 347(16): 1233-41.

3.	 Van Dongen JA, Voogd AC, Fentiman IS, 
Legrand C, Sylvester RJ, Tong D, et al: Long-
term results of a randomized trial comparing 
breast-conserving therapy with mastectomy: 
European organization for research and 
treatment of cancer 10801 trial. J Natl Cancer 
Inst. 2000; 92(14): 1143-50.

4.	 Clough KB, Ihrai T, Oden S, Kaufman G, Massey 
E, Nos C: Oncoplastic surgery for breast cancer 
based on tumour location and a quadrant-per-
quadrant atlas. Br J Surg. 2012; 99(10): 1389–
95. 

5.	 Veronesi U, Saccozzi R, Del Vecchio M, Banfi 
A, Clemente C, De Lena M, et al: Comparing 
radical mastectomy with quadrantectomy, 



Ain-Shams J Surg 2025; 18 (3):183-190 189

axillary dissection, and radiotherapy in patients 
with small cancers of the breast. N Engl J Med. 
1981; 305(1): 6–11.

6.	 Yang JD, Bae SG, Chung HY, Cho BC, Park HY, 
Jung JH: The usefulness of oncoplastic volume 
displacement techniques in the superiorly 
located breast cancers for Korean patients with 
small to moderate-sized breasts. Ann Plast Surg. 
2011; 67(5): 474–80. 

7.	 Yang JD, Lee JW, Cho YK, Kim WW, Hwang 
SO, Jung JH, et al: Surgical techniques for 
personalized oncoplastic surgery in breast 
cancer patients with small- to moderate-sized 
breasts (Part 2): Volume replacement. J Breast 
Cancer. 2012; 15(1): 7–14.

8.	 Sabel MS: Surgical considerations in early-stage 
breast cancer: Lessons learned and future 
directions. Semin Radiat Oncol. 2011; 21(1): 
10–9.

9.	 Kaur N, Petit JY, Rietjens M, Maffini F, Luini A, Gatti 
G, et al: Comparative study of surgical margins 
in oncoplastic surgery and quadrantectomy in 
breast cancer. Ann Surg Oncol. 2005; 12(7): 
539–45. 

10.	Clough KB, Lewis JS, Couturaud B, Fitoussi A, 
Nos C, Falcou MC: Oncoplastic techniques allow 
extensive resections for breast-conserving 
therapy of breast carcinomas. Ann Surg. 2003; 
237(1): 26–34. 

11.	Gabka CJ, Maiwald G, Baumeister RG: 
Expanding the indications spectrum for 
breast saving therapy of breast carcinoma by 
oncoplastic operations. Langenbecks Arch Chir 
Suppl Kongressbd. 1997; 114: 1224–7. 

12.	Von Smitten K: Margin status after breast-
conserving treatment of breast cancer: How 
much free margin is enough? J Surg Oncol. 
2008; 98(8): 585–587.

13.	Udretsch W, Rezai M, Kolotas C, et al: Tumour-
specific immediate reconstruction in breast 
cancer patients. Semin Plastic Surg. 1998; 11: 
71–99.

14.	Lin J, Chen D-R, Wang Y-F, Lai H-W: Oncoplastic 
surgery for upper/upper inner quadrant breast 
cancer. PLoS One. 2016; 11(12): e0168434.

15.	Clough KB, Kaufman GJ, Nos C, Buccimazza I, 
Sarfati IM: Improving breast cancer surgery: A 
classification and quadrant per quadrant atlas 
for oncoplastic surgery. Ann Surg Oncol. 2010; 
17(5): 1375–91.

16.	Gormley DE: A brief analysis of the Burow’s 
wedge/triangle principle. The Journal of 
Dermatologic Surgery and Oncology. 1985; 

11(2): 121-123. 

17.	Quatrano NA, Samie FH: Modification of Burow’s 
advancement flap. JAMA. 2014; 16(5): 364-
366.

18.	Krishnan R, Garman M, Nunez-Gussman J, 
Orengo I: Advancement flaps: A basic theme 
with many variations. Dermatol Surg. 2005; 
31(S2): 986-994. 

19.	Quatrano NA, Dawli TB, Park AJ, Samie FH: 
Simplifying forehead reconstruction: A review of 
more than 200 cases. Facial Plast Surg. 2016; 
32(3): 309-314. 

20.	Wang SQ, Goldberg LH: Burow’s wedge 
advancement flap for lateral forehead defects. 
Dermatol Surg. 2006; 32(12): 1505-1508. 

21.	Zivony D, Siegle RJ: Burowʼs wedge advancement 
flaps for reconstruction of adjacent surgical 
defects. Dermatol Surg. 2002; 28(12): 1162-
1164.

22.	Boggio P, Gattoni M, Zanetta R, Leigheb G: 
Burowʼs triangle advancement flaps for excision 
of two closely approximated skin lesions. 
Dermatol Surg. 1999; 25(8): 622-625.

23.	Chan SW, Cheung PS, Lam SH: Cosmetic outcome 
and percentage of breast volume excision in 
oncoplastic breast conserving surgery. World J 
Surg. 2010; 34(7): 1447–1452.

24.	Veronesi U, Cascinelli N, Mariani L, Greco 
M, Saccozzi  R, Luini A, Aguilar M, et  al: 
Twenty-year follow-up of a randomized study 
comparing breast-conserving surgery with 
radical mastectomy for early breast cancer. N 
Engl J Med. 2002; 347(16): 1227-32.

25.	Kramer S, Darsow M, Kummel S, Kimmig R and 
Rezai M: Breast conserving treatment of breast 
cancer-oncological and reconstructive aspects. 
Gynakol Geburtshilfliche Rundsch. 2008; 48(2): 
56-62. 

26.	Munhoz AM, Montag E, Arruda E, Aldrighi C, 
Filassi JR , Barros AC, et  al: Reliability of inferior 
dermoglandular pedicle reduction mammaplasty 
in reconstruction of partial mastectomy defects: 
Surgical planning and outcome. Breast. 2007; 
16(6): 577-589.

27.	 Bramhall RJ, Lee J, Concepcion M, Westbroek 
D, Huf S,  Mohammed K, et al: Central round 
block repair of large breast resection defects: 
Oncologic and aesthetic outcomes. Gland Surg. 
2017; 6(6): 689-697. 

28.	Dogan L, Gulcelik MA, Karaman N, Camlibel 
M, Serdar G, Ozaslan C: Intraglandular flap 
technique for tumors located in the upper outer 
quadrant of the breast. Clin Breast Cancer. 



Ain-Shams J Surg 2025; 18 (3):183-190190

2012; 12(3): 194-198.

29.	Anderson BO, Masetti R and Silverstein MJ: 
Oncoplastic approaches to partial mastectomy: 
An overview of volume displacement techniques. 
Lancet Oncol. 2005; 6(3): 145-157. 

30.	Grisotti A, Calabrese C: Conservative treatment 
of breast cancer: Reconstructive Issues. In: 
Spear SL, Willey SC, editors Surgery of the 
Breast: Principles and Art. 2ª ed. Lippincott:  
Williams & Wilkins. 2006; p.147-148.

31.	Munhoz AM, Montag E, Fels KW, Arruda EG, 
Sturtz G, Aldrighi C, et al: Outcome analysis 
of breast-conservation surgery and immediate 
latissimus dorsi flap reconstruction in patients 
with T1 to T2 breast cancer. Plast Reconstr Surg. 
2005; 116(3): 741-752. 

32.	Stumpf CC, Zucatto ÂE, Cavalheiro JAC, Melo 
MP, Cericato R,  Damin APS, et al: Oncologic 
safety of immediate autologous fat grafting for 
reconstruction in breast-conserving surgery. 
Vol. Breast Cancer Research and Treatment. 
2020; 180: 301-309. 

33.	Chen DR: An optimized technique for all 
quadrant oncoplasty in women with small- to 
medium-sized breasts. Eur Rev Med Pharmacol 
Sci. 2014; 18(12): 1748–1754. 

34.	Holmes DR, Schooler W, Smith R: Oncoplastic 
approaches to breast conservation. Int J Breast 
Cancer. 2011; 2011: 303879. 

35.	Robbins TH: A reduction mammaplasty with 
the areola-nipple based on an inferior dermal 
pedicle. Plast Reconstr Surg. 1977; 59(1): 64–

67. 

36.	Silverstein MJ, Mai T, Savalia N, Vaince F, Guerra 
L: Oncoplastic breast conservation surgery: The 
new paradigm. J Surg Oncol. 2014; 110(1): 
82–89. 

37.	 Asgeirsson KS, Rasheed T, McCulley SJ, 
Macmillan RD: Oncological and cosmetic 
outcomes of oncoplastic breast conserving 
surgery. Eur J Surg Oncol. 2005; 31(8): 817–
823. 

38.	Patterson MP, Pezner RD, Hill LR, Vora NL, 
Desai KR, Lipsett JA: Patient self-evaluation of 
cosmetic outcome of breast-preserving cancer 
treatment. Int J Radiat Oncol Biol Phys. 1985; 
11(10): 1849–1852.

39.	Al-Ghazal SK, Blamey RW: Cosmetic assessment 
of breast-conserving surgery for primary breast 
cancer. Breast. 1999.

40.	De La Cruz L, Blankenship SA, Chatterjee 
A,  Geha R, Nocera N, Czerniecki BJ, et al: 
Outcomes after oncoplastic breast-conserving 
surgery in breast cancer patients: A systematic 
literature review. Ann Surg Oncol. 2016; 23(10): 
3247–3258.

41.	Clough KB, Gouveia PF, Benyahi D, Massey EJD, 
Russ E, Sarfati  I, et al: Positive margins after 
oncoplastic surgery for breast cancer. Ann Surg 
Oncol. 2015; 22(13): 4247-4253.

42.	Silverstein MJ, Savalia N, Khan S, Ryan J: 
Extreme oncoplasty: Breast conservation for 
patients who need mastectomy. Breast J. 2015; 
21(1): 52-59.


