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Patient Selection, Tips and Tricks, 
and General Description 
of Oncoplastic Breast Surgery

Sherif F. Naguib

21.1	 �Introduction

Breast-conserving surgery (BCS) has long 
become a well-established alternative to mastec-
tomy in the treatment of early breast cancer. 
However, in the case of larger lesions, small-
sized breasts, or medial/lower/central quadrant 
lumpectomies, achieving tumor-free margins 
may compromise the cosmetic outcome. Poor 
aesthetic results requiring surgical correction 
(Fig. 21.1) have been observed in up to 30% of 
patients undergoing BCS [1]. So, in an effort to 
overcome this problem, oncoplastic breast sur-
gery (OBS) was introduced.

The term “oncoplastic breast surgery” (OBS) 
was coined in 1993 by Werner Audretsch [2] to 
describe the concept of integrating oncologic sur-
gical principles with plastic surgical techniques 
aiming to combine adequate tumor-free margins 
with optimal cosmetic outcomes.

In Europe, OBS usually refers to plastic pro-
cedures aiming to improve the results of BCS [3]. 
However, at present both Latin and Anglo-Saxon 
publications have adopted the classification sys-
tem of John Bostwick III, where OBS includes 
(a) postmastectomy reconstruction whether 
immediate or delayed, (b) post-conservative sur-
gery reconstruction, and (c) chest wall recon-
struction in locally advanced or recurrent breast 
cancer [4].

21.2	 �Classification of OBS

For practical purposes, many classification sys-
tems for OBS have been suggested, namely, the 
Hoffman system [5], the Basel system [6], the 
Brazilian 4-class classification by Urban and col-
leagues [7], and the bi-level system by Clough 
and colleagues [8], the latter being the most 
popular.

21.2.1	 �Bi-level Classification

In 2010, Clough and colleagues [8] classified 
OBS into two levels (Table 21.1).

	1.	 Level I procedures address <20% volume 
resection. Following skin incision, the skin 
and/or nipple-areolar complex (NAC) are 
undermined, the full glandular thickness is 
resected, and the glandular tissue is re-
approximated. This technique is appropriate 
for smaller volume resections and will not 
affect the position of NAC [8–11].

	2.	 Level II procedures are used for cases requir-
ing >20% volume resections or for patients 
with ptosis or glandular atrophy. They are 
more complex and are based on two different 
concepts: volume displacement and volume 
replacement [8–11].
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21.2.1.1	 �Volume Displacement 
Procedures

The surgeon re-arranges the remaining breast tis-
sue to reconstruct the lumpectomy defect using 
dermo-glandular flap advancement, rotation or 
transposition, and breast reducing techniques. 
These procedures are suitable for patients with 
medium  to  large breasts, with dense glandular 
tissue and when the excised volume does not 
exceed 10% of the breast volume for medial 
tumors or 20% for tumors situated laterally. It is 
particularly appropriate for tumors located in lat-
eral and superior quadrants (Fig. 21.2) [11]. NAC 
displacement can be prevented by de-
epithelialization of the periareolar skin in the 
shape of a crescent as opposed to the defect site. 
Contralateral breast symmetrization is usually 
required [9–12].

The use of reduction mammoplasty is indi-
cated for 20–50% breast volume excision and is 
particularly appropriate for tumors located in 
unfavorable locations such as central, upper-
inner, and lower quadrants especially in patients 

with heavy ptotic breasts or symptomatic macro-
mastia who will largely benefit from a bilateral 
breast reduction. Scarring of both breasts could 
be worrisome to some patients [13].

21.2.1.2	 �Volume Replacement 
Procedures

The surgeon uses autologous tissue from an 
extramammary site (usually myocutaneous, 
myosubcutaneous, or faciocutaneous flaps), lipo-
filling, or a breast implant to reconstruct the 
breast (Fig. 21.3).

These procedures are suitable for patients who 
wish to avoid contralateral surgery, those with 
small- to medium-sized breasts with minimal 
ptosis, for tumors located in any site and for 
20–50% breast volume excision [9–12, 14]. 
Scarring in the breast and the donor site (e.g. 
back) could be worrisome to some patients [13].

21.3	 �Patient Selection

The British Association of Surgical Oncology 
(BASO) and the British Association of Plastic 
Surgeons (BAPS) published their guidelines 
addressing adequate patient selection for 
OBS [15].

21.3.1	 �Indications for OBS

OBS should be considered in all patients where 
adequate local excision cannot be accomplished 

a b

Fig. 21.1  Poor aesthetic results following BCS: (a) Large excision, (b) central quadrantectomy

Table 21.1  Oncoplastic decision guide: bi-level classifi-
cation of OBS [8]

Criteria Level I Level II
Maximum excision volume ratio 20% 20–50%
Requirement of skin excision for 
reshaping

No Yes

Mammoplasty No Yes
Glandular characteristics Dense Dense or 

fatty
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without significant risk of breast deformity. This 
is frequently encountered with:

	(a)	 Resection of >20% of the breast volume
	(b)	 Central, medial, and lower quadrant resections
	(c)	 Axillary dissection through lumpectomy 

incision
	(d)	 Periareolar incisions in inferior quadrants
	(e)	 Incomplete mobilization of breast paren-

chyma to allow reshaping of the breast

Other indications include women with macro-
mastia or severe ptosis who wish for breast reduc-
tion/lifting in addition to tumor extirpation [16].

21.3.2	 �Contraindications for OBS

OBS should be avoided when [12, 16]:

	(a)	 Clear margins cannot be achieved without 
mastectomy.

	(b)	 T4 tumors.

	(c)	 Multicentric disease.
	(d)	 Extensive malignant mammographic 

microcalcification.
	(e)	 Inflammatory carcinoma.

Other relative contraindications include obe-
sity [17], small breasts and breasts without pto-
sis, previously irradiated breasts, large skin 
resections beyond the mammoplasty area, smok-
ers,  diabetics and patients having exaggerated 
expectations with aesthetic results [16]. Old age 
by itself should not be a contraindication for OBS 
since physiological function rather than chrono-
logical age was found to be a more accurate pre-
dictor for postoperative outcome [18, 19].

21.4	 �Technique Selection

Until today there is no universal agreement as 
to the best oncoplastic technique to be used. In 
an attempt to simplify the surgeon’s task, the 
Institut Curie group [11] described a systematic 

a b c

Fig. 21.2  Example of a displacement  procedure, The 
Benelli technique: (a) preoperative design for  an upper 
outer quadrant tumor, (b) de-epithelialization of periareo-

lar skin donut, and (c) immediate postoperative result 
after the closure of the defect

a b c

Fig. 21.3  Example of a replacement procedure, the latis-
simus dorsi myocutaneous flap (LDMF): (a) preoperative 
design for a retroareolar tumor, (b) central quadrantec-

tomy, and (c) immediate postoperative result after inser-
tion of the LDMF
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approach comprising nine basic techniques 
suitable for all patients. Similarly, Clough and 
colleagues [8] devised an Atlas based on a 
quadrant-per-quadrant approach to oncoplastic 

procedures. Table 21.2 and Fig. 21.4 illustrate 
some of the different oncoplastic displacement 
techniques applicable to different regions of the 
breast.

Table 21.2  Classification of level II OBS techniques according to tumor location [8–12, 20–29]

Location Recommended procedures
Upper pole •  Inferior pedicle inverted-T mammoplasty [20]

•  Benelli round block [21]
•  Batwing mastopexy [22]

Upper outer quadrant •  Lateral (Racquet) mammoplasty [23]
•  Radial oblique incision
•  Benelli round block [21]

Lower outer quadrant •  Superior pedicle inverted-T mammoplasty [8]
•  J-mammoplasty [24]

Lower pole •  Superior pedicle inverted-T mammoplasty [8]
•  Vertical scar mammoplasty [25, 26]
•  IMF-plasty [27]

Lower inner quadrant •  Superior pedicle inverted-T mammoplasty [8]
•  V-mammoplasty [28]

Upper inner quadrant •  Benelli round block [21]
•  Batwing mastopexy [22]

Central quadrant •  Periareolar excision closed in a straight horizontal line or in a purse-string manner
•  Inverted-T/vertical-scar mammoplasty with/without NAC resection
•  Grisotti technique [29]

Benelli Round Block

Inferior Pedicle Inverted-T

Lateral (Racket) Mammoplasty

J-Mammoplasty

V-Mammoplasty

Superior Pedicle Inverted-TSuperior Pedicle Inverted-T

Inverted-T

Grisotti

Batwing

Vertical Scar Mammoplasty

Inframammary Fold Plasty

Fig. 21.4  Oncoplastic displacement techniques applicable to different regions of the breast
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21.5	 �Tips and Tricks in OBS

21.5.1	 �Preoperative Evaluation

Before proceeding with oncoplastic surgery, the 
patient should carefully be assessed regarding the 
following aspects [30–32]:

•	 Tumor size and location
•	 Skin/ NAC involvement
•	 Breast size, degree of ptosis, and glandular 

density
•	 Patient-related risk factors, notably obesity, 

smoking, diabetes, autoimmune disease, and 
previous breast surgery or irradiation.

•	 Patient’s expectations
•	 The need for adjuvant therapies.

21.5.2	 �Patient Prepping 
and Positioning

All patients should be marked in the standing 
position before surgery. Midline, lateral, and 
inframammary breast folds and breast meridi-
ans should be outlined. Furthermore tumor 
location, both current and future nipple posi-
tion, planned skin incisions, and dermo-glandu-
lar pedicles should all be marked [33]. The 
patient is then anesthetized in the supine posi-
tion with symmetric shoulder and arm height. 
Both arms are abducted at 90°, padded, and 
wrapped properly. The patient’s waist should be 
accurately adjusted over the break in the oper-
ating table to allow for seating her up when 
needed [34].

21.5.3	 �Required Instruments

A good light source like a headlamp or various 
lighted retractors will ensure adequate visual-
ization. An extended electrocautery tip and 
longer scissors or scalpel may also be needed. 
A “cookie cutter” (areolatome) can help in 
marking the areola if de-epithelialization is 
required [35].

21.5.4	 �Incision Placement

Incision choice should incorporate ease and 
accessibility together with a resulting incon-
spicuous scar. Radial incisions are better used 
in the lower quadrants of the breast while cir-
cumareolar incisions are more appropriate in 
the upper half. In fact, a circumareolar incision 
in the inferior part may cause an ugly crease 
between the areola and the inframammary fold 
(double bubble profile). On the other hand, a 
radial incision in the upper part of the breast 
may leave a visible scar above the décolleté line 
[36]. Circumareolar, inframammary, and axil-
lary incisions usually result in esthetically 
pleasant scars [30]; however, skin involvement 
by cancer requiring skin resection may limit the 
surgeon’s choice of incision [35].

21.5.5	 �Dissection and Mobilization

Depending on the depth of the tumor and the 
surgeon’s preference, various dissection planes 
can be used, namely, superficial, mid-depth, or 
posterior (pre-pectoral or subglandular) plane 
[30]. The superficial plane is called the onco-
plastic plane, and it lies immediately above the 
anterior mammary fascia, between subcutane-
ous fat and breast parenchyma. In patients in 
whom this plane is not well visualized, mam-
mographic pictures may serve as a guide to its 
depth (Fig. 21.5) [35].

When the tumor is approached, dissection is 
widened in the same plane medially, laterally, 
and beyond the lesion to approximately 3–5 times 
the width of the latter (Fig. 21.6). This maneuver 
improves visualization of the lesion, creates a 
space for adequate excision, and mobilizes the 
surrounding glandular tissue for satisfactory re-
approximation avoiding tethering of the overly-
ing skin [30].

Closure of the lumpectomy defect is manda-
tory, especially in the lower half of the breast, and 
is facilitated by glandular undermining. On the 
contrary, in the upper pole, defect closure is not 
essential [36]. Dual-plane undermining (from the 
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skin and pectoralis) can be undertaken with 
impunity in dense glandular breasts (BI-RADS 
3/4). However, in low-density fatty breasts 
(BI-RADS 1/2), this maneuver carries a higher 
risk of fat necrosis, and therefore only posterior 
undermining is advised [37].

21.5.6	 �Contralateral Symmetrization

It is assumed that OBS of the index breast, 
especially with displacement techniques, will 

result in breast asymmetry requiring correction 
of the contralateral breast [9]. Contralateral 
reduction may not be solely cosmetic as it may 
help in the accidental discovery of occult malig-
nancies in the opposite breast in 0.16–5% of the 
cases [38–41]; also there is evidence that breast 
reduction substantially decreases breast cancer 
incidence over the age of 50 years [42].

The timing of symmetrization, whether imme-
diate or delayed, is subject to debate and should 
be discussed with the patient. The Institut Curie 
group [43]  recommended delaying contralateral 
correction for 3–6  months after completion of 
adjuvant therapy because the index breast may 
suffer a variable degree of fibrosis and volume 
loss in response to radiotherapy (Fig. 21.7) [9]. 
Additionally, chemo- and hormonal therapy may 
significantly alter the patient’s overall weight and 
thereby breast volume [43]. Moreover, if subse-
quent re-excision or mastectomy is required 
because of positive excision margins, an immedi-
ate contralateral reconstruction procedure could 
prove inadequate [22].

Nevertheless, when offered the option of 
having two successive surgeries separated by 
1–2 years, many patients will opt for immedi-
ate symmetrization to avoid a second surgery 
and avert living with unpleasant breast dispar-
ity for a variable period of time. Moreover, lit-
tle benefit was shown with a delayed procedure 
since this is neither easier nor its results more 
predictable [9, 44].

a cb

Fig. 21.6  Extension of dissection plane approximately 3–5x the width of the tumor: (a) peri-areolar incision, (b) IMF 
incision, (c) axillary incision [30]

Fig. 21.5  The oncoplastic plane on mammography
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21.5.7	 �Additional Procedures 
at the End of Operation

Prior to closure, hemoclips should be placed at 
the edges of the lumpectomy cavity to mark the 
tumor bed, allowing for accurate planning of 
booster dose by the radiation oncologist. After 
closure, and with the patient in the supine posi-
tion, the surgeon should move to the head then to 
the feet of the patient to compare the shape and 
projection of both breasts and bilateral areolar 
position. Then, with the patient in the sitting 
position, the surgeon should move to her feet to 
evaluate the final symmetry of the breasts [36]. 
Finally, to reduce seroma formation, a compres-
sive bandage or one of the various front-zip com-
pression bras is recommended [45].

21.6	 �Oncologic Results of OBS

21.6.1	 �Margin Involvement

In two different systematic reviews  [46, 47] 
including 88 and 40 studies each, margin involve-
ment ranged from 7 to 22% and 0 to 36%, respec-
tively. However, OBS was found more likely to 
result in negative margins when compared to par-
tial mastectomy. Giacalone et  al.  [48] observed 
that oncoplastic surgery could achieve 5–10 mm 

free margins in a significantly higher percentage 
of cases compared to BCS alone.

It has been demonstrated that approximately 
half as many patients undergoing OBS require 
re-excision because of positive margins  when 
compared to BCS alone  (12.0% vs. 25.9%, 
respectively; P  =  0.01) and fewer deserve 
completion mastectomy (2.4% vs. 9.4%, respec-
tively; P = 0.05) [49, 50].

21.6.2	 �Local Recurrence

In their systematic reviews, Haloua et al. [46] and 
Yiannakopoulou et al. [47] noted that local recur-
rence rates (LRR) with OBS ranged from 0 to 7% 
and 0 to 10.8%, respectively. Other studies reported 
lower LRR ranging from 1.5 to 3% [41, 51, 52].

When compared with partial mastectomy, 
OBS has lower LRR (4% vs. 7%) as demon-
strated by many studies [53]. However, Fitoussi 
et  al. [33] described higher rates of LRR with 
OBS (6.8% vs. 2–5%) and advocated that this 
was partly due to the greater difficulty in admin-
istering radiation boost to the tumor bed, thence 
the importance of clip marking of the lumpec-
tomy cavity by the surgeon.

21.6.3	 �Survival Rates

There is robust evidence that OBS provides 
excellent disease-free survival (DFS) (96% at 
7 years) [54]. In a study comparing OBS and par-
tial mastectomy in respect to patient survival, 
there was no statistically significant difference in 
overall survival (91.4% vs. 91.3% at 10 years). 
Nevertheless, in the oncoplastic group, the DFS 
was slightly lower (69% vs.73.1% at 10 years), 
but the noted difference was not statistically sig-
nificant [55].

21.7	 �Cosmetic Results of OBS

Aesthetic results after OBS were found to be 
good to excellent in 78 to 89.5% of patients 
[46, 53, 56], and cosmetic satisfaction was 

Fig. 21.7  Severe shrinkage and fibrosis 9 months after 
bilateral inverted-T mammoplasty and postoperative 
radiotherapy requiring re-correction of the contralateral 
breast
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significantly higher with OBS compared to par-
tial mastectomy (89.5% vs. 82.9%, P  <  0.001) 
(Fig.  21.8) [54]. Moreover, Veiga et  al. [57] 
reported that patients who underwent therapeutic 
reduction mammoplasty had better self-esteem 
and mental health when compared with those 
who underwent partial mastectomy alone.

21.8	 �Complications of OBS

The National Surgical Quality Improvement 
Program (NSQIP) database  [58] confirms that 
OBS does not considerably increase the risk of 
surgical complications, despite the longer opera-
tive time. The rate of complications was reported 
to range between 8.5 and 10.8% [33, 41]. In a 
recently published meta-analysis  [53], the 
complication rate with reduction mammoplasty 
was 16% and with flap reconstruction 14%. 
Nevertheless, higher rates (15–30%) were 
reported by Clough et al. [59], but these were still 
favorably comparable to the reported 24% com-
plication rate with BCS alone [60].

Early complications include delayed healing, 
hematoma, seroma, infection, and skin and NAC 
necrosis, while late complications include 
keloids, fibrosis, and fat necrosis [43]. In volume 
displacement, fat necrosis is a worrisome issue 
due to the greater glandular mobilization, partic-
ularly when dual-plane dissection is undertaken 
in a fatty breast [8]. Complications specific to 
volume replacement techniques include donor 
site morbidity and the risk of partial or complete 
flap loss [31].

The complications arising after OBS might 
prolong patient recovery, raising concerns about 
postponing adjuvant therapy. However, in most 
studies  [53, 59, 61], no significant delay was 
reported. Only Clough et al. [59] reported delayed 
initiation of adjuvant treatment in 4.6% of their 
patients due to complications.

21.9	 �Evolving Trends in OBS

21.9.1	 �Extreme Oncoplasty

Extreme oncoplasty is a breast-conserving opera-
tion, using oncoplastic techniques, in patients 
who would normally require mastectomy, 
namely, those with large (>5  cm), locally 
advanced, multifocal, or multicentric tumors. 
Most of these patients will need postoperative 
radiotherapy, even with mastectomy [9].

In these patients, oncoplastic reconstruction is 
preferable to mastectomy with immediate recon-
struction and radiation therapy because it gener-
ally yields a better cosmetic result with less 
operative and postoperative morbidity [62, 63].

21.9.2	 �Onco-aesthetic Surgery

Onco-aesthetic surgery is a new concept that was 
recently introduced in the modern management 
of breast cancer [64]. It addresses a large number 
of women with breast cancer who are not content 
with their breast size and shape before surgery 
and in whom maintaining breast form at the time 

a b c

Fig. 21.8  Cosmetic results following OBS: (a) right Grisotti technique, (b) bilateral therapeutic mammoplasty, and (c) 
latissimus dorsi myocutaneous flap after left upper outer quadrant lumpectomy
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of tumor ablation may not be the ideal solution. 
Breast reduction for macromastia (Fig.  21.9), 
therapeutic mastopexy for ptosis, and 
augmentation reconstruction (with contralateral 
symmetrization) for small breasts could all be 
considered in those patients with breast cancer 
who wish to improve their image [44].

21.10	 �Conclusions

Women today have become more demanding as 
regards their feminine figure after breast cancer 
treatment. That is why the present goal of breast 
cancer treatment should exceed an oncologically 
adequate tumor eradication to achieve a satisfac-
tory cosmetic appearance.

Currently, OBS with local tissue rearrange-
ment, flap reconstruction, or mammoplasty 
techniques is a highly valuable tool in the com-
prehensive management of breast cancer, and it 
should be offered to all eligible patients.

A thorough understanding of these procedures 
and careful assessment of the patient, her tumor 
size and location, and breast morphology will 
allow proper selection of patients and surgical 
techniques.

OBS has improved the oncologic and cos-
metic results of partial mastectomy. Its compli-
cations are equivalent to BCS and will rarely 
cause any delay in adjuvant treatment. 
However, the surgeon should never compro-

mise oncological safety in exchange for 
achieving aesthetic perfection.
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