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INTRODUCTION
Level 1 oncoplastic surgery involves tumor excision 

requiring less than 20% of breast volume and this does not 
require specialist plastic surgery techniques.1 In patients 
requiring larger excision (level 2 oncoplastic surgery), a vol-
ume displacement technique like therapeutic mammoplasty 
(oncoplastic application of breast reduction and masto-
pexy techniques to treat selected breast tumors)2 or volume 
replacement technique like chest wall perforator flaps (CPF) 
are required to avoid asymmetry and breast deformity.

It is well documented that excision of more than 20% 
of the breast volume may result in significant deformity 
without these level 2 procedures.3 These deformities are 

difficult to manage with high levels of complications and 
patient dissatisfaction.4 Mastectomy can be avoided in 
a significant proportion of patients because of the option 
of these level 2 procedures.

Location of the tumor is another factor to consider 
when planning breast conservation surgery. Excision of 
tumors involving the lower quadrants of the breast are 
associated with increased deformity compared with other 
areas and special consideration needs to be taken when 
considering surgery in these areas.5 Tumors involving all 
quadrants of the breast can be managed with these level 
2 procedures. Often patients have the option of both 
these procedures, and final choice may depend on vari-
ous patient and tumor factors, which need to be discussed 
with the patient. Some patients would prefer avoiding 
scars on the breast itself or dislike contralateral proce-
dures for symmetry and these patients may choose CPF. In 
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ABSTRACT

Background: Chest wall perforator flaps (CPF) and therapeutic mammoplasty 
(TM) are often done in patients with anticipated poor cosmetic outcome with level 
1 breast conservation surgery. The aim of this study was to assess the complications 
and oncological outcomes between CPF and TM.
Methods: Prospectively collected data of breast conservation surgery between 
September 2016 and January 2021 by a single surgeon were reviewed. Specific out-
comes included complications needing intervention, re-excision and mastectomy 
rate, locoregional recurrence, and distant metastasis. Patients were followed up at 
3 months and then every 12 months. Statistical analysis included chi-squared test 
and independent t test, and a P value of less than 0.05 was considered significant.
Results: There was no statistically significant difference between CPF and TM with 
regard to patient characteristics except for BMI and bra cup size, which was signifi-
cantly higher in the TM group. One patient who had TM returned to the operating 
room for a hematoma evacuation, and one patient who had CPF had fat grafting, 
for unsatisfactory cosmetic outcome. Five of the 30 patients having CPF had fur-
ther re-excision surgery for inadequate margins, but none needed mastectomy, 
and four of the 43 patients having TM had further surgery (one had re-excision 
of margins and three had   mastectomy) and this was not statistically significant 
(P = 0.346). There was no locoregional recurrence in CPF and TM groups after a 
median follow-up of 22 months and 25 months, respectively.
Conclusion: There is no significant difference in early complications and oncologi-
cal outcomes between CPF and TM. (Plast Reconstr Surg Glob Open 2021;9:e3811; doi: 
10.1097/GOX.0000000000003811; Published online 7 September 2021.)
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contrast, others may prefer smaller uplifted breasts and do 
not mind scars on their breast. These patients may choose 
therapeutic mammoplasty (TM). However, in patients 
with very small breasts or those with no ptosis, CPF may 
be the only option. Tumor replacement technique with 
CPF allows higher volume of breast excision in patients 
with high tumor-to-breast ratio. Even T4 tumors with skin 
involvement can be excised widely and the cavity replaced 
with a skin paddle based on chest wall perforator as shown 
in Figure  1. (See Video [online], which displays lateral 
chest wall perforator flap reconstruction.)

Donor site morbidity is a concern in volume replace-
ment techniques where they have a scar in the side of the 
chest wall towards the back, often in the bra line in cases 
of lateral chest wall perforator as shown in Figure 2. Chest 
wall perforator flap is a relatively new technique compared 
with therapeutic mammoplasty in breast cancer surgery, 
and complications and oncological outcomes of these two 
procedures has not been compared previously.

METHODS
A review of prospectively collected data of consecu-

tive patients having breast conservation surgery between 
September 2016 and January 2021 by a single surgeon was 
performed. Patient characteristics, treatment details, and 
surgical outcomes were noted. Specific outcomes included 
complications needing intervention, re-excision rate, and 
mastectomy rate. We also looked into the incidence of 
locoregional recurrence and distant metastasis between 
the two groups.

Patients with breast cancers diagnosed on screen-
ing or after a symptomatic presentation were reviewed. 
Treatment plan was decided in the multidisciplinary set-
tings consisting of breast surgeons, radiologists, patholo-
gists, oncologists, and breast care nurses. The MDT made 
the decision to offer the patient level-2 procedure based 
on the size of the tumor in relation to the size of the 
breast on imaging. The pros and cons of the procedure 
or procedures, if they had both options, were discussed 
with the patient by the oncoplastic breast surgeon. In 
some patients with small breasts or those with no ptosis, 
therapeutic mammoplasty was not deemed a good option. 
These patients were offered perforator flaps. Patients 
undergoing TM were offered a symmetrization procedure 

at a later date. Neoadjuvant and adjuvant treatments were 
administered according to local evidence-based guide-
lines of the breast unit. Unit guidelines help to achieve 
a clear margin of 1 mm following wide local excision and 
those with less than 1 mm margin had re-excisions follow-
ing discussion at the MDT. All patients received postopera-
tive radiation treatment.

Four factors are taken into account when choosing the 
surgical option.

 1) Anticipated volume of the residual breast after wide 
local excision and position of nipple. Both the proce-
dures were often suitable in all patient groups except 
in patients with small breasts with no ptosis where per-
forator flap may be the only option. Figure 3 shows a 
flowchart that provides a guide to how decisions were 
made. In patients with grade 3 ptosis as per Regnault 
classification,6 the first choice of procedure was thera-
peutic mammoplasty.

 2) Site of the tumor. If the bulk of the tumor was closer 
to the periphery of the breast compared with the nip-
ple areola complex except in medially placed tumors, 
we were likely to offer CPF. On the contrary, if the 
bulk of the tumor was closer to the nipple areola com-
plex, we were more likely to offer TM.

 3) Axillary surgery. When planning lateral chest wall 
perforators, to achieve better perfused flaps, we try 
to preserve both the LICAP and LTAP if possible. We 
usually sacrifice the LTAP vessels during axillary clear-
ance. Thus, preserving both LICAP and LTAP may 
be valuable in situations where axillary clearance is 
advised after positive SLNB. Another alternative in 
the situation where SLNB is positive in a patient who 
had LTAP is to offer radiation treatment to the axilla 
(which is not unit policy and only done if MDT agrees 
in special circumstance or part of a trial). A third 
option we offer in a situation where SLNB is positive 
in a patient who had an LTAP is to do the axillary 
clearance after the adjuvant chemotherapy is com-
pleted; this will allow time for the flap to develop col-
laterals from the recipient site. Here, the sequencing 
of chemotherapy and axillary clearance is similar to 
those patients having pre-neoadjuvant sentinel node 
biopsy,7,8 the only difference being the breast conser-
vation surgery is done before chemotherapy.

Fig. 1. Preoperative photograph (a), 3 months postoperative  photograph (B), and 18 months postoperative photograph (c) of a patient 
who had left ltaP flap reconstruction for locally advanced breast cancer with skin involvement.
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 4) Contralateral surgery. A proportion of patients would 
like to avoid contralateral surgery and would prefer 
CPF to TM.

Chest wall perforator flap planning and procedure. Three 
named perforator flaps were used for partial breast 
reconstruction: lateral intercostal artery perforator flap 
(LICAP), lateral thoracic artery perforator flap (LTAP), 
and anterior intercostal artery perforator flap (AICAP).

Chest wall perforators were localized preoperatively 
with a handheld Doppler. Patients were placed in supine 
position with sandbag in the back to get adequate access. 
Arm is usually kept at 90 degrees on an arm board. If addi-
tional exposure of the back is required for larger flaps, 
arm and forearm are flexed and the  forearm and the 
hand are supported on a padded stand safely in front of 
the forehead.

The surgeon used 2.5 magnification for dissec-
tion. Wide local excision was done first in all patients. 
In patients undergoing lateral CPF and SLNB, long 

thoracic artery perforator was identified and dissected 
out first to prevent inadvertent injury to the vessel while 
doing SLNB. In patients undergoing axillary node clear-
ance, lateral thoracic artery perforator was compro-
mised. Axillary clearance can be done with low incisions 
used for lower quadrant tumors. For tumors involving 
the lower outer quadrant, a turnover flap is often used 
as shown in Figure  4. For tumors located higher up 
the breast, a similar turnover flap can be used, but in 
some cases the flap could be propelled into the defect 
as shown in Figure 5A. In cases where additional access 
is required to the upper outer quadrant of the breast or 
if an area of the skin in the upper outer quadrant needs 
to be excised along with the tumor, the incision can 
be extended upward and closed, as shown in Figure 5. 
Figure  6 shows the postoperative picture of a patient 
who had excision of skin tethered with cancer in the left 
upper outer quadrant. Figure 7 shows the postoperative 
picture of patients who had the extended incision for 
additional access.

Fig. 2. lateral (a) and front (B) views of patients who had right lateral chest wall perforator flap recon-
struction at 5 months after surgery.

Fig. 3. Flow chart showing how the decisions are made with regard to operation.
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Length of the flap is dependent on the distance from 
the medial edge of the cavity following wide local exci-
sion to the proposed pedicle (the pivot point). Although 
flap markings are made preoperatively, the decision with 
regard to the final length is made intraoperatively based on 
the above dimensions. Where additional bulk is required 
at the recipient site, a longer flap is planned, which flops 
loosely and folds on itself in the wide local excision cavity. 
The donor site incision does not cross the midline and in 
those who need additional bulk, the incision can be curved 
upward as shown in Figure 5A and the donor defect closed 
as in Figure  5B. The de-epithelization of the flap is per-
formed at the end after the flap dissection, and bleeding 
from the de-epithelized skin especially at the tip is often 
reassuring. Patients undergoing large excisions should be 
warned regarding lateral deviation of the nipple as shown 
in Figure 6. This can be corrected on a later date.

AICAP are done for medially located tumors in the 
lower quadrant of the breast. Figure 8 shows the preopera-
tive picture of a women with a tumor involving the lower 
inner quadrant of the breast with dimpling, and the intra-
operative picture after excision of cancer.

Therapeutic mammoplasty. Wise pattern and vertical scar 
techniques were used to approach tumors in different 
quadrants of the breast. Tumor defects located outside 
the classic reduction area were approached with primary 
pedicles or using dual pedicles.

Length of follow-up was defined from the date of diag-
nosis to the last clinic or imaging appointment. Patients 
were followed up at 3 months and then every 12 months 
by surveillance mammogram and clinical examination. 
Evidence of recurrences and distant metastasis were 
obtained from patients’  MDT notes and their clinical, 
radiological and pathology records.

Statistical analysis. Data were stored, and statistical anal-
ysis was done on Microsoft excel (version 16). The results 
were presented as number of cases with percentage in 
brackets or median with range in brackets. Chi-squared 
test was used to analyze any statistical difference between 
the two groups (CPF and TM) with regard to type of pre-
sentation, bra cup size, pathology type (DCIS or invasive), 
patients having neoadjuvant chemotherapy, grade, ER 
status, her-2 status, node positive disease and outcomes 
measured. Independent t-test was used to assess any sta-
tistically significant difference between the groups with 
regard to age, BMI and size of the tumor. A P value of less 
than 0.05 was considered significant.

RESULTS
One hundred and eighty-seven patients had breast 

conservation surgery during this period as shown in 
Table 1: CPF—30, TM—43, level 1 breast conservation sur-
gery—114. There was no statistically significant difference 
between CPF and TM with regard to presentation, median 
age, operation for DCIS or invasive disease, median size 
on radiology, and patients receiving neoadjuvant chemo-
therapy. There was also no difference between the two 
groups with regard to final pathology, as shown in Table 2. 
Median sizes of the tumor on pathology were 25 mm, 
26 mm and 16 mm in patients who had CPF, TM, and 
level 1 breast conservation surgery, respectively. Patients 
undergoing TM had a significantly higher BMI and bra 
cup being D and above compared with CPF.

One patient who had anterior intercostal perforator flap 
had fat grafting for unsatisfactory cosmetic outcome and 

Fig. 4. licaP turnover flap for lower outer quadrant tumor.

Fig. 5. lateral chest wall perforator flap (ltaP+licaP) for a mutifocal breast cancer involving the upper outer quadrant of the right breast 
(specimen weight- 322gms). a, the flap being propelled into the defect. B, closure of the extended incision for additional access to the 
upper outer quadrant. c, 2-week postoperative photograph of the patient with extended incision with glue dressing.
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one patient who had TM returned to the operating room 
for hematoma, as shown in Table  3. In our study, three 
patients with CPF complained of pain at the donor site at 3 
months, two of them settled spontaneously, and one needed 
to be referred to the pain team. Two patients who had lateral 
chest wall perforator flap had lateral deviation of the nipple 
following the operation and radiotherapy. Both patients 
were not concerned and declined any correction.

Of the 43 patients undergoing TM, 11 had symme-
trization procedure of the contralateral side during the 
follow-up period. None of the patients with CPF had con-
tralateral surgery.

Five of the 30 patients who had CPF had re-excision 
of margins, but none needed mastectomy. Only one 
patient who had TM had re-excision of margins and three 
patients underwent mastectomy because of multiple mar-
gin involvement.

Three patients developed distant metastasis in the CPF 
group after a median follow-up of 22 months. Four patients 
developed distant metastasis in TM group after a median 
follow-up of 25 months. There was no locoregional recur-
rence in either group.

DISCUSSION
This article looks into the early-to-medium term out-

comes of partial breast reconstruction with perforator flap 
compared with therapeutic mammoplasty. Perforator flap 
reconstruction is a relatively new procedure. Although 
Hamdi et al described its use in partial breast reconstruction 
in 2006,9,10 its popularity has picked up pace only recently. 
The two groups in this study were comparable. There 
was no statistically significant difference between the two 
groups (CPF and TM) with regard to presentation, median 
age, operation for DCIS or invasive disease, median size, 

Fig. 6. lateral (a) and frontal (B) views at 18-months postoperative of a patient who had the extended 
incision with excision of the tumor with the overlying skin (left breast).

Fig. 7. lateral (a) and frontal (B) views at 24-months postoperative of a patient who had extended inci-
sion for a tumor involving right upper outer quadrant.

Fig. 8. a, Preoperative photograph of a patient with tumor involving the lower inner quadrant of the breast with dimpling. B, c, 
intraoperative photographs of mobilized aicaP after tumor excision and subsequent closure.
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those having neoadjuvant chemotherapy, and final pathol-
ogy. Patients undergoing TM are expected to have bigger 
breasts and higher BMI, and this was the case in our study 
as well. Both the procedures had very few complications 
needing intervention. One patient with TM returned to the 
operating room for a hematoma evacuation. One patient 
with CPF had localized hematoma of the donor site, which 
was managed conservatively with negative pressure dress-
ing. A multicentre audit of perforator flap reconstruction 
has reported a complication rate of 7.1%, and most of the 
complications were managed conservatively.11 In a study of 
40 partial breast reconstructions, five patients (13%) were 
reported as needing additional treatment for complications 
(three had fat necrosis, two had venous congestion).12

In the present series, a combination of LTAP with 
LICAP was commonly used. In a series reported by 
McCulley et al on LTAP flap partial breast reconstruction, 
19 of 31 (61%) were performed as a combination with 
LICAP, and overall, it represented 44% of flaps.13

Although there are a number of studies reporting 
the use of AICAP in partial breast reconstruction,14,15 in 
the present study only three patients had AICAP. In our 
series, these procedures were mostly limited to patients 
with medially placed tumors in small breasts with very lit-
tle ptosis. The incision is often visible when looking from 
the  front, and in addition, trying to raise the inframam-
mary fold sometimes may result in unpleasant scars. One 
patient had to undergo additional fat grafting.

Donor site morbidity is unique to CPF when compared 
with TM. In the past, latissimus dorsi flaps have been used 
for partial breast reconstruction.16 In both lateral CPF and 
latissimus dorsi flaps, scars are well concealed postopera-
tively on the frontal view. However, latissimus dorsi flaps 
have been reported to have increased donor site morbidi-
ties.17 In our study, three patients with perforator flaps 
complained of pain at the donor site at 3 months; two of 
them settled spontaneously with time, and one needed to 
be referred to the pain team. Similarly, studies from other 
centers have not reported many donor site problems in 
the short and medium term.11,18

In our hospital, patients undergoing therapeutic mam-
moplasty were not offered contralateral symmetrization at 
the time of cancer surgery. It is our practice to wait for 
at least 6 months after radiotherapy before we offer con-
tralateral symmetrization procedure. In this series, 11 of 
43 (26%) patients had symmetrization as a delayed pro-
cedure. The delay in symmetrization may have an impact 
on quality of life and would warrant further evaluation. 
In a multicentre prospective cohort study on therapeu-
tic mammoplasty, only one-third of the total 880 patients 
were offered simultaneous symmetrization procedure at 
the time of cancer surgery.19 In a study by Clough et al, 
of the 175 patients undergoing therapeutic mammoplasty, 
symmetrization procedure was offered to patients hav-
ing large excisions in the immediate setting.20 Overall, 47 
patients (27%) had symmetrization, 34 in the immediate 

Table 1. Patient Characteristics and Treatment of Patients Having Breast Conservation Surgery

Characteristics and  
Treatment

Chest Wall Perforator Flaps (30) 
LICAP 12 LTAP 2 LICAP + LTAP 

13 AICAP 3 Median Follow-up 22 M 
(1-49)

Therapeutic Mammoplasty (43) 
Wise 23 Vertical 20 Median  

Follow-up 25 m (2-50)

CPF  
versus TM  

P value

Level 1 Breast  
Conservation Surgery (114) 
Median Follow-up 24 (1-50)

Symptomatic versus  
screening

28 (93%) versus 2 (7%) 34 (79%) versus 9 (21%) 0.093 60 (53%) versus 54 (47%)

Median age (y) 54 (31–78) 55 (38–86) 0.497 59 (35–88)
Median BMI 25 (16–35) 31 (20–44) 0.001  
Bra cup A, B & C versus  

D and above
24 (80%) versus 6 (20%) 11 (26%) versus 32 (74%) 0.001  

DCIS versus invasive 2 (7%) versus 28 (93%) 5 (12%) versus 38 (88%) 0.478 19 (17%) versus 95 (83%)
Median size on radiology 24 mm (11–55) 25 mm (6–76) 0.119 14 mm (3–50)
Neoadjuvant  

chemotherapy
11 (37%) 13 (30%) 0.430 14 (12%)

Table 2. Postoperative Pathology Data of Patients Undergoing Breast Conserving Surgery

Pathology
Chest Wall Perforator  

Flaps (30)
Therapeutic  

Mammoplasty (43)
CPF versus  
TM P Value

Level 1 Breast Conservation 
Surgery (114)

Median size 25 mm (10–63) 2 pCR 26 mm (15–90) 4 pCR 0.211 16 mm (3–50) 10 pCR
Grade 3 or high grade 15 (50%) 19 (44%) 0.624 39 (34%)
ER +ve 22 (73%) 29 (67%) 0.589 79 (69%)
Her 2 +ve 3 (10%) 6 (14%) 0.613 11 (10%)
Node positive 11 (37%) 13 (30%) 0.564 15 (13%)

Table 3. Short-term Outcome of Patients Having Breast Conservation Surgery

Short-term Outcome

Chest Wall  
Perforator Flaps (30)  
Median Follow-up 22 

M (1-49)

Therapeutic  
Mammoplasty (43) 

Median Follow-up 25 
M (2-50)

CPF versus  
TM P Value

Level 1 Breast  
Conservation Surgery (114) 
Median Follow-up 24 (1-50)

Complications needing intervention Fat grafting 1 (3%)  Hematoma 1 (2%) 0.795 Hematomas 2 (2%)
Re-excision versus mastectomy 5 versus 0 (17%) 1 versus 3 (9%) 0.346 11 versus 1 (11%)
Locoregional recurrence 0 0  1 (1%)
Distant metastasis 3 (10%) 4 (9%) 0.920 2 (2%)
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setting. Of those patients who did not have immediate 
symmetrization, 13 had symmetrization as delayed proce-
dure (9.2%).

To avoid re-excision, in our unit we try to achieve 
a clear margin of 1 mm on final histology. Of the 30 
patients undergoing perforator flap reconstruction, five 
(17%) needed re-excision, but none had residual tumor 
at re-excision, and none needed mastectomy. In con-
trast, only four of 43 patients (9%) needed further sur-
gery in the TM group but three needed mastectomies. 
Multicentre audit on perforator flaps by Soumian et al 
showed a re-excision rate of 13% and mastectomy rate of 
less than 1%.11 Like in our series, all patients having re-
excision had the procedure soon after the primary surgery 
and there was no delay in adjuvant treatment.

Previous studies have reported on oncological safety 
of perforator flaps with short- and medium-term follow-
ups.11,18 In our study, there was no evidence of local recur-
rence in both CPF and TM groups after a medium-term 
follow-up of 22 and 25 months, respectively. A study 
by Soumian et al reported one local recurrence in 112 
patients after a median follow-up of 15 months.11 Another 
study by Ho et al reported one regional recurrence in 30 
patients after a median follow-up of 48.5 months.18

In our series, three patients (10%) receiving CPF 
and four patients (9%) receiving TM had distant metas-
tasis. This is higher than when compared with patients 
who received level 1 breast conservation surgery (2%). 
Patients having CPF and TM had larger symptomatic can-
cers compared with those having level 1 breast conserva-
tion surgery. In the study reported by Soumian et al, only 
1% of patients having CPF had distant metastasis; how-
ever, their follow-up was relatively short (15 months).11

LIMITATIONS
This article comparing the complications and oncological 

safety of CPF and TM is relatively small with a medium-term 
follow-up. Although both the procedures can be used to deal 
with tumors involving any of the quadrants of the breast, one 
may be more suitable than the other based on patient char-
acteristics and tumor position. Since the indications may dif-
fer between the procedures to some extent, one may argue 
that this is a true like-for-like comparison. Nevertheless, these 
two procedures are indicated in patients with high tumor-
to-breast volume ratio, and it is important to know the com-
plication rate and oncological outcome between the two 
procedures. It is also important to compare the aesthetic out-
comes and patient-related outcomes between the two proce-
dures, and this has not been addressed in this article.

In conclusion, surgical and oncological outcomes of CPF 
with partial breast reconstruction are comparable to TM in 
the medium term. High-quality studies with long-term fol-
low-ups are required to confirm its oncological safety.
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