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ABSTRACT

Objective: Oncoplastic breast surgery (OBS) allows wide oncologic resections without compromising breast symmetry. In small-breasted patients
with minimal ptosis, volume displacement techniques have limited applicability. Lateral intercostal artery perforators (LICAP)-based perforator
flaps allow immediate or delayed partial breast reconstruction for lateral and central defects, preserving muscle and minimizing donor-site
morbidity. This study aimed to evaluate the safety and outcomes of LICAP-based flaps and to report the first national experience in Peru.

Materials and Methods: A retrospective observational study was conducted from August 2023 to August 2025 in patients who underwent OBS
with perforator-based flap reconstruction, including LICAP, bilobed LICAP, and combined LICAP-lateral thoracic artery perforator (LTAP) flaps.

Results: Twenty patients were included. The mean age was 56.8 years (range, 27-81 years), and 65% were postmenopausal. Indications included
invasive ductal carcinoma (85%), ductal carcinoma in situ (5%), and phyllodes tumor (10%). Tumor location: upper outer quadrant (65%), central
(20%), upper inner quadrant (10%). Clinical stage 1I1A was the most frequent (55.5%), and tumors measuring 3—4 cm were observed in 45% of
cases. Luminal B was the predominant subtype (40%), and 35% of patients received neoadjuvant chemotherapy. Procedures included bilobed
LICAP (35%), LICAP+LTAP (30%), and LICAP (25%). The mean operative time was 134 minutes (range, 90—195 minutes), and the mean pathological
tumor size was 3.57 cm (range, 0—7 cm). Negative margins were achieved in 95% of patients. Surgical complications (Clavien-Dindo grade 1)
occurred in 15%. During a median follow-up of 22.5 months (range, 10-24 months), no locoregional recurrences were observed.

Conclusion: LICAP-based volume replacement OBS is a versatile, safe, and reproducible technique that may expand the indications for breast-
conserving surgery in selected patients and yields encouraging short-term outcomes comparable to those reported in international series.
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KEY POINTS

* Lateral intercostal artery perforators (LICAP)-based perforator flaps are a safe and versatile option for partial breast reconstruction in lateral and central breast

defects.

These flaps preserve muscle, minimize donor-site morbidity, and can be performed immediately or in a delayed setting.
In this first national series from Peru, 94% of patients achieved negative margins with low complication rates (11%, all minor).

* The techniques, including LICAP+lateral thoracic artery perforator and bilobed LICAP modifications, allow reconstruction in small breasts with minimal ptosis

and expand eligibility for breast-conserving surgery.

Introduction

Breast-conserving surgery (BCS) is the standard of care for early-
stage breast cancer and, when combined with radiotherapy, has
been associated with higher overall survival rates compared with
mastectomy (1). Oncoplastic breast surgery (OBS) techniques in
BCS are indicated when tumor resection is expected to result in
deformity and poor aesthetic outcomes. These techniques are
broadly classified into volume displacement techniques, ideal
for patients with large and/or ptotic breasts (grade 2 or 3), and
volume replacement techniques, applied to small- to moderate-
sized breasts with mild ptosis (grade 1) or no ptosis, as well as to
cases where patients do not desire contralateral symmetrization
surgery (2). Partial breast reconstruction using mammoplasty
techniques and regional flaps has been widely described as a
strategy to avoid mastectomy and total breast reconstruction,
both of which are associated with more complex procedures,
higher complication rates, and no demonstrated oncologic
advantage over BCS (3).

Muscle-sparing regional flaps based on chest wall perforators for
partial breast reconstruction were first described by Hamdi et
al. (4), who demonstrated the use of lateral intercostal artery
perforators (LICAP) located between the 5" and 8" intercostal
spaces, approximately 2.5-3.5 cm from the anterior border of
the latissimus dorsi muscle. These perforators allow the design
of a flap that can be extended toward the dorsal region to
reconstruct lateral breast defects; however, their use is limited in
the central and medial quadrants because of the limited length
of the vascular pedicle. To overcome this limitation, several
modifications to the original flap design described by Hamdi et
al. (4) have been proposed.

The bilobed LICAP flap, described by Paulinelli et al. (5), is a
double transposition flap that enables volume replacement in
the central breast region, using donor tissue from the upper
outer quadrant of the breast and a lateral thoracic flap based
on LICAP perforators, thereby preserving breast contour and
symmetry. Another modification described by Meybodi et al. (2)
involves an “S’-shaped incision along the breast contour, which
avoids visible dorsal scarring and eliminates the need for patient
repositioning during flap dissection. This approach also allows
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Oncologic and aesthetic outcomes were comparable to international series, supporting LICAP-based flaps as a reproducible oncoplastic strategy.

tension-free closure and has been associated with a reduced rate
of surgical site infections (2).

Additionally, McCulley et al. (6) described flaps based on the
lateral thoracic artery perforator (LTAP), which is located between
the 3 and 5" intercostal spaces along the posterolateral breast
border; the most consistent and dominant perforator was found
8-12 c¢m inferior to the axillary fold. These flaps can be used
alone or in combination with LICAP-based flaps, increasing
tissue mobilization and reconstructive volume for lateral breast
defects.

The aim of this study is to present, to our knowledge, the
first national experience in Peru with LICAP-based volume
replacement techniques and their modifications in OBS.

Materials and Methods
Study Design

We conducted a retrospective, observational case series between
August 2023 and August 2025. Patients who underwent OBS
with perforator-based volume replacement flaps (LICAP, bilobed
LICAP, and LICAP+LTAP) were identified in institutional records.
All procedures were performed by a single surgeon with national
certification and international OBS training (Spain and Brazil) at
the Department of Breast Surgery, Hospital Nacional Guillermo
Almenara Irigoyen, Lima, Peru.

Surgical indications were determined by a multidisciplinary
surgical committee. Inclusion criteria were: women over 18
years of age with tumors located in the lateral or central breast
quadrants; a poor tumor-to-breast volume ratio; minimal or no
ptosis; a preference against contralateral breast surgery; and no
prior breast irradiation. Diagnosis and neoadjuvant/adjuvant
treatment of breast cancer and phyllodes tumors followed the
National Comprehensive Cancer Network guidelines, with the
primary objective of enabling BCS while minimizing deformity.

Surgical Technique

Preoperative markings for the oncoplastic pattern design were
performed with the patient in the supine position. Breast
ptosis was assessed and key measurements were obtained,
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including the midclavicular point-to-nipple distance, nipple-
to-inframammary fold distance, and nipple-to-sternal notch
distance. The locations of LICAP and LTAP perforators were
initially identified using anatomical landmarks. Patients were
then placed in the supine position, and the exact locations of
the perforators were confirmed using color Doppler ultrasound.
Under general anesthesia, local infiltration was performed in
the tumor resection area using Klein solution combined with
tranexamic acid, as described by Ziegler Rodriguez et al. (7).

The choice of surgical technique was based on the following
indications. The LICAP flap (as described by Hamdi et al. (4) was
used in cases of tumors located in the lateral breast quadrants
and/or when a large skin island was required for reconstruction
of the surgical defect. The technique described by Meybodi et
al. (2) was selected for patients who did not desire a visible scar
in the dorsal region, which was avoided by using an “S”-shaped
incision along the breast contour. This incision also facilitated
the identification and dissection of the LTAP perforator. In these
cases, both the LICAP and LTAP perforators were used, primarily
for defects in the superolateral breast quadrants because of the
length of the LTAP pedicle. Skeletonization of LICAP perforators
was not required for propeller or turnover flap transposition. The
LICAP perforator marking area was preserved as a skin island that
was de-epithelialized after flap inset. Flap viability was assessed
intraoperatively based on clinical signs, such as dermal bleeding

and capillary refill. The bilobed LICAP flap technique described
by Paulinelli et al. (5) was indicated in cases of central tumors
involving or located close to the skin, which required excision of
the nipple-areolar complex (NAC). In these cases, reconstruction
of the NAC was performed as a second-stage procedure using the
Hammond flap technique (8).

In two cases with involvement of the superomedial breast
quadrant (multifocal disease and heterogeneous response to
neoadjuvant therapy), a modification of the original bilobed
LICAP technique was performed. This involved mobilization of
the upper breast quadrant toward a more medial position, using
non-absorbable fixation sutures to the pectoral fascia. Part of the
flap lobe was de-epithelialized to replace the resected volume.
The nipple-areola complex was repositioned using a round block
technique, allowing areolar expansion and preventing contour
deformities. A schematic algorithm summarizing the indications
and the surgical decision-making process for selecting LICAP,
bilobed LICAP, or combined LICAP+LTAP reconstruction is
presented in Figure 1.

Donor sites were meticulously closed in all cases using quilting
sutures. A single 14 Fr closed-suction drain was placed at each of
the donor and recipient sites. An additional drain was inserted in
cases requiring axillary lymphadenectomy. Drains were removed
when the output was <30 mL over 24 hours (Figure 1).

RETROSPECTIVE CASE SERIES: AUG 2023 - AUG 2025 (N = 20 Patients | Breast Cancer & Phyllodes Tumors) | Hospital Nacional Guillermo Almenara Irigoyen, Peru

netusion MULTIDISCIPLINARY COMMITTEE SELECTION
- Age > 18 years | Lateral or central breast tumors

- Poor tumor-to-breast volume ratio | Minimal/no ptosis
- No prior breast irradiation | Refusal of contralateral surgery
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‘? Lateral Quadrants

Does the patient
desire to avoid a
dorsal scar?
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v
PREOPERATIVE PLANNING & INDUCTION
- Prosis assessment & landmarks in supine position
- Perforator confirmation via COLOR DOPPLER ULTRASOUND
- General anesthesia + Local infiltration (Klein solution + TXA)
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2 Meybodi et al. Technique
-'S-shaped incision along contour
- LICAP + LTAP dual perforators
- Ideal for Superolateral defects

8% assic LICAP (Hamdi etal.)
- Large skin island

v
D Elcetaiimors H3J Bilobed LICAP Flap
What s the tumor (Involving/near skin; (Régis etal.)
location and type?, requires NAC excision)
H4l 2nd Stage: NAC
(Hammond et al.)

e, Superomedial Quadrant
(Multifocal disease /
heterogeneous response)

uadrant

Modified Bilobed LICAP |
- Medial mobilization of upper

- Fixation to pectoral fascia | [17]
- Partial de-epithelialization
- Round block technique

v
INTRAOPERATIVE ASSESSMENT & TECHNIQUE
- Flap transposition (propeller or turnover) WITHOUT LICAP skeletonization.

- LICAP marking area preserved as skin island (de-eptihelialized after inset).
- Viability assessment: Clinical signs (dermal bleeding & capillary refill).

v

G CLOSURE & POSTOPERATIVE DRAIN MANAGEMENT
- Meticulous donor site closure using quilting sutures.

- 14 Fr closed-suction drain in both donor and recipient sites.

- Add an extra drain if axillary lymphadenectomy was performed.
- Drain removal criteria: Output < 30 mL over 24 hours.

Figure 1. Surgical decision-making algorithm for LICAP-based oncoplastic breast reconstruction and perioperative management

NAC: Nipple-areola complex; LICAP: Lateral intercostal artery perforator; LTAP: Lateral thoracic artery perforator; TXA: Tranexamic acid; Fr: French

gauge
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Patient-Reported Outcome Measures

Patient-reported outcomes were assessed using the BREAST-Q
breast-conserving therapy module. The questionnaire was
completed by all eligible patients (100% response rate) after
an informed discussion and confirmation of understanding of
the following items, at 6 weeks after completion of adjuvant
radiotherapy or at 6 weeks after surgery in patients who did
not require adjuvant radiotherapy. The following domains were
evaluated: psychosocial well-being, sexual well-being, physical
well-being, satisfaction with breasts, satisfaction with outcome,
and satisfaction with care. Scores for each domain were reported
as the median and interquartile range (Q1-Q3) because the data
were not normally distributed.

Statistical Analysis

Descriptive statistics were used to summarize the data.
Continuous variables are presented as mean * standard
deviation and range, while categorical variables are expressed as
frequencies and percentages. All analyses were performed using
SPSS version 23 (IBM Corp., Armonk, NY, USA).

Ethics

The study was exempted from formal review by the Hospital
Nacional Guillermo Almenara Irigoyen Ethics Committee of
the Red Prestacional Almenara (ethics review no: 209, date:
May 5, 2026). This exemption was granted in compliance with
institutional regulations that exclude retrospective, descriptive,
and non-experimental studies from formal evaluation. All
procedures were conducted in accordance with the principles
of the Declaration of Helsinki. Patient data were strictly
anonymized and handled confidentially, and standard informed
consent for surgical procedures was obtained from all patients
prior to treatment.

Results

Between August 1, 2023, and August 31, 2025, 20 patients
underwent BCS using OBS with LICAP flap-based volume
replacement techniques. The mean age was 56.8 years (range,
27-81 years) and 65% of patients were postmenopausal. Four
patients (20%) had comorbidities, including hypertension,
hypothyroidism, and neuromyelitis optica (Table 1).

The surgical indications were invasive ductal carcinoma in
17 cases (85%), ductal carcinoma in situ in 1 case (5%), and
phyllodes tumor in 2 cases (10%). Tumors were located in the
upper outer quadrant (65%), central quadrant (20%), and upper
inner quadrant (10%). The most frequent clinical stage was IIA
(55.5%); initial clinical tumor size of 3—4 cm was observed in 45%
of patients, and clinically node-negative disease was present
in 70% of patients. The most common immunophenotype was

458

Luminal B (40%). Seven patients (35%) received neoadjuvant
chemotherapy, with one achieving a pathological complete
response (with residual ductal carcinoma in situ) (Table 1).

Preoperative planning included mammography and breast
ultrasound in 94.4% of cases. The procedures performed were:
7 cases (35%) of bilobed LICAP flap (Figure 2); 5 cases (25%) of
LICAP flap (Figure 3); 6 cases (30%) of LICAP+LTAP flap (Meybodi
technique) (Figure 4); and 2 cases (10%) of bilobed LICAP
flap associated with nipple-areola complex reconstruction
(Hammond flap) (Figure 5). The mean operative time was 134
minutes (range 90—195 minutes) (Table 2).

The mean pathological tumor size was 3.57 cm (range, 0-7
cm). Surgical margin specimens were evaluated on permanent
sections. Negative margins were achieved in 95% of cases. One
patient (5%) had positive margins and subsequently underwent
completion mastectomy, with multifocal disease identified on
final pathology. Regarding axillary management, 11 patients
(68.7%) underwent sentinel lymph node biopsy (SLNB) alone,
2 patients (12.5%) underwent SLNB followed by axillary lymph
node dissection (ALND), and 4 patients (25%) underwent ALND
alone. Three sentinel lymph nodes were identified in 50% of
patients undergoing SLNB (Table 2).

The overall surgical complication rate was 15% (n = 3), all
classified as Clavien-Dindo grade I. Two patient developed partial
wound dehiscence, which was managed with local wound care;
another presented with superficial erythema at the suture site
and was treated with a short course of oral antibiotics. No cases
of fat necrosis or late complications were observed (Table 2).

The BREAST-Q breast-conserving therapy questionnaire
was administered six weeks after completion of adjuvant
radiotherapy or, for patients who did not require adjuvant
radiotherapy, six weeks after surgery. The following domains
were assessed: psychosocial well-being (median 83; Q1-Q3, 80—
91), sexual well-being (median 70; Q1-Q3, 66-84), satisfaction
with breasts (median 88; Q1-Q3, 71-100), physical well-being
(median 76; Q1-Q3, 75-85), satisfaction with outcome (median
91; Q1-Q3, 67-100), and satisfaction with care (median 100; Q1—
Q3, 100—100) (Table 2).

A total of 18 patients (90%) received adjuvant therapy, including
radiotherapy (RT) combined with endocrine therapy (ET) (40%)
and chemotherapy combined with radiotherapy and endocrine
therapy (35%). At a median follow-up of 22.5 months (range,
10-24 months), no locoregional recurrences were observed. One
patient developed a distant recurrence (brain metastasis) and
was treated with whole-brain radiotherapy and chemotherapy
(Table 2).
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Table 1. Patient demographics and tumor characteristics of patients who underwent LICAP, bilobed LICAP, LICAP+LTAP-based
partial breast reconstruction

Variables LICAP ' Bilobed LICAP | LICAP+LTAP Total

n (%) or mean (range)

Age 67.0 (60-73) ' 56.6 (41-81) 485 (27-62) 568 (27-81)
Hormonal status

Pre-menopausal 1(20.0) 3(33.3) 3 (50) 7 (35.0)
Post-menopausal 4(80.0) 6 (66.7) 3(50) 13 (65.0)
Comorbidities

None 5(100.0) 7(77.8) 4 (66.7) 16 (80.0)
Neuromyelitis optica 0(0.0) 0(0.0) 1(16.7) 1(5.0)
Hypothyroidism 0(0.0) 1(11.1) 0(0.0) 1(5.0)
Hypertension 0(0.0) 1(11.1) 1(16.7) 2(10.0)
Ptosis

No ptosis 3 (60.0) 5 (55.5) 2(33.2) 10 (50.0)
G1 1(20.0) 3(33.3) 3(49.8) 7 (35.0)
G2 1(20.0) 1(11.1) 1(16.6) 3(15.0)
G3 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Tumor location

Upper outer 5(100.0) 3(33.3) 5(83.3) 13 (65.0)
Lower outer 0(0.0) 0(0.0) 1(16.7) 1(5.0)
Lower inner 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Upper inner 0(0.0) 2(22.2) 0(0.0) 2 (10.0)
Central 0(0.0) 4 (44.4) 0(0.0) 4(20.0)
Diagnosis

DCIS 0(0.0) 0(0.0) 1(16.7) 1(5.0)
IDC 5(100.0) 9 (100.0) 3(50.1) 17 (85.0)
ILC 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Phyllodes 0(0.0) 0(0.0) 2(33.4) 2(10.0)
ER

Positive 5 (100.0) 6 (75.0) 3(100.0) 14 (87.5)
Negative 0(0.0) 2(25.0) 0(0.0) 2(12.5)
PR

Positive 2 (40.0) 3(37.5) 0(0.0) 5(31.25)
Negative 3 (60.0) 5 (62.5) 3(100.0) 11 (68.75)
HER2 receptor

Positive 0(0.0) 3(37.5) 1(333) 4(25)
Negative 0(0.0) 5 (62.5) 2 (66.6) 12 (75)
Clinical stage

0 0(0.0) 0(0.0) 1(20.0) 1(5.5)
1A 1(25.0) 0(0.0) 0(0.0) 1(5.5)
1A 2 (50.0) 5 (55.6) 2 (40.0) 11 (55.5)
A 1(25.0) 2(22.2) 2 (40.0) 3(16.6)
1B 0(0.0) 2(22.2) 0(0.0) 2(1)

DCIS: Ductal carcinoma in situ; 1DC: Invasive ductal carcinoma; ILC: Invasive lobular carcinoma; ER: Estrogen receptor; PR: Progesterone receptor; LICAP: Lateral intercostal
artery perforators; LTAP: Lateral thoracic artery perforator
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Figure 2. A. Preoperative bilobed LICAP flap design. B. Intraoperative defect following tumor resection with nipple-areola complex
excision. C. Specimen mammography confirming complete lesion excision. D. Twelve-month postoperative follow-up after adjuvant
radiotherapy (frontal, oblique, and lateral views), demonstrating preserved breast contour and satisfactory aesthetic outcome

LICAP: Lateral intercostal artery perforator

Figure 3. LICAP flap reconstruction for a lateral breast defect. A. Preoperative flap design. B. Intraoperative defect following tumor
resection. C. Volume replacement using a LICAP flap. D. Clinical appearance at 10-month follow-up after adjuvant radiotherapy
(frontal, oblique, and lateral views), demonstrating preserved breast contour and satisfactory aesthetic outcome

LICAP: Lateral intercostal artery perforator
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Figure 4. Combined LICAP-LTAP flap reconstruction using the Meybodi technique. A. Preoperative flap design. B. Intraoperative
defect following tumor resection with flap elevation. C. Identification of the LTAP perforator during flap dissection. D. Clinical
appearance at 10-month follow-up after surgery (frontal, oblique, and lateral views), demonstrating preserved breast contour

and satisfactory aesthetic outcome
LICAP: Lateral intercostal artery perforator, LTAP: Lateral thoracic artery perforator

Figure 5. Bilobed LICAP flap with secondary nipple-areola complex reconstruction using the Hammond flap. A. Post-neoadjuvant
chemotherapy mammogram. B. Preoperative flap design. C. Clinical appearance after primary breast reconstruction. D. Clinical
appearance at 6-month follow-up after adjuvant radiotherapy and secondary Hammond flap reconstruction (frontal, oblique,
and lateral views), demonstrating preserved breast contour and satisfactory aesthetic outcome.

LICAP: Lateral intercostal artery perforator
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reconstruction

Table 2. Surgical and treatment details of patients who underwent LICAP, bilobed LICAP, LICAP+LTAP-based partial breast

Variables LICAP Bilobed LICAP LICAP+LTAP Total

n (%) or mean (range) or Q1-Q3

Axillary surgery

SLNB 5(100.0) 5 (55.6) 1(33.3) 11 (64.7)
ALND 0(0.0) 3(33.3) 1(333) 4(23.5)
SLNB-+ALND 0(0.0) 1(11.1) 1(33.3) 2(11.8)
Pathological T (cm) 3.0 (2.5-3.5) 3.8(1.0-7.0) 3.6 (0.0-6.0) 3.6 (0-7)
Margin

Negative 5(100.0) 8(88.9) 6 (100.0) 19 (95.0)
Positive 0(0.0) 1(11.1) 0(0.0) 1(5.0)

Surgery time (minutes)

115 (90-130)

120 (95-140)

105 (80-195)

134 (90-195)

Surgical complications

No 5(100.0) 8 (88.9) 4 (66.7) 7 (85.0)
Yes

Surgical site infection 1(11.1) 0(0.0) 1(5.0)
Partial wound dehiscence 0(0.0) 2(33.3) 2(10.0)
BREAST-Q

Psychosocial well-being 83 (83-90) 3 (72-90) 81 (75-100) 3 (80-91)
Sexual well-being 84 (68-95) 0 (66-87) 66 (47-80) 70 (66-84)
Satisfaction with breasts 100 (75-100) 88 (85-100) 3 (66-91) 88 (71-100)
Physical well-being 82 (70-85) 2 (68-92) 76 (74-76) 6 (75-85)
Satisfaction with outcome 71 (59-100) 1(70-100) 3 (73-93) 91 (67-100)

Satisfaction with care

100 (100-100)

100 (100-100)

100 (91-100)

100 (100-100)

Adjuvant treatment

No 0(0.0) 0(0.0) 2(333) 2(10.0)
TZT+RT+ET 0(0.0) 0(0.0) 1(16.7) 1(5.0)
CTX+RT 0(0.0) 1(11.1) 0(0.0) 1(5.0)
CTX+RT+ET 4 (80.0) 2(222) 1(16.7) 7 (35.0)
CTX+TZT+RT+ET 0(0.0) 1(11.9) 0(0.0) 1(5.0)
RT+HT 1(20.0) 5 (55.6) 2(333) 8 (40.0)

LICAP: Lateral intercostal artery perforator; LTAP: Lateral thoracic artery perforator; ALND: Axillary lymph node dissection; SLNB: Sentinel lymph node biopsy; TZT:
Trastuzumab; CTX: Chemotherapy; RT: Radiotherapy; ET: Endocrine therapy; HT: Hormone therapy

Discussion and Conclusion

To our knowledge, this report represents the first national
experience in Peru evaluating LICAP-based oncoplastic volume
replacement techniques, and it suggests that these flaps are
safe, versatile, and reproducible options for partial breast
reconstruction. Furthermore, our findings suggest that LICAP-
based techniques can expand the indications for BCS in a Latin
American population, enabling reliable reconstruction of lateral
and central defects with minimal morbidity and encouraging
early oncologic outcomes comparable to those reported in
international series.
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Breast cancer in Peru has an incidence of 7,797 new cases
annually, representing the second most frequent malignancy
among women nationwide (9) and the most common in Lima,
the capital of Peru (10). In this context, the need for breast
surgeons trained in oncoplastic surgery emerged in 2008 with
the first national cases and specialized training courses led by
international experts, including Benigno Acea Nebril (Spain),
Eduardo Gonzalez (Argentina), Régis Resende Paulinelli, and
Cicero Andrade Urban (Brazil); these developments contributed
to improving understanding of the OBS philosophy at the
national level. This experience subsequently led to the first
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national reports by Garcés et al. (11) as well as international
publications, describing level | and Il oncoplastic mammoplasty
techniques (12). Oncologic safety outcomes have been reported,
with local recurrence rates of 2.6%, regional recurrence of 1.61%,
and distant recurrence of 2.67% over a 10-year follow-up, as
described by Chavez et al. (13).

The classification of OBS into volume displacement and volume
replacement techniques has facilitated surgical decision-
making. Volume replacement OBS represents an appropriate
option for immediate partial breast reconstruction using chest
wall perforator vessels, allowing BCS for patients who would
otherwise be considered candidates for mastectomy (14).

The use of LICAP flaps, initially described by Hamdi et al. (4), and
the modifications proposed by Meybodi et al. (2), Paulinelli et al.
(5), and McCulley et al. (6), have improved aesthetic outcomes
of the incision, expanded indications to include central tumors,
and enhanced perfusion reliability when combined with LTAP.In
our initial experience, the described variants were successfully
applied, supporting the use of LICAP-based volume replacement
flaps as a safe option for reconstruction of lateral and central
breast quadrants. These techniques were adapted to use the
bilobed LICAP flap in two cases involving the superomedial
quadrant because of tumor fragmentation after chemotherapy
and multifocal disease (Figure 6).

Patient selection should be performed carefully, particularly in
patients without ptosis, with mild ptosis, or in those with ptosis
who decline breast reduction and contralateral symmetrization
(15). This allows reproducibility of the techniques, which is
further facilitated by the use of Doppler ultrasound similar to
that described by Ersan and Yildiz (16) In our series, Doppler
ultrasound aided preservation of LICAP within the skin paddle
at the base of the flap, which was dissected as needed to allow
greater rotation (propeller or turnover), and aided identification
of LTAP in cases where dual-perfusion flaps were planned. This
approach was directly associated with a mean operative time
of 134 minutes (range 90-195 minutes), comparable to that
reported by other authors such as Shen et al. (17) (142 minutes)
Mangialardi et al. (18) (156 minutes)and Abd El Mohsen et al.
(19) (134.4).

In BCS, achieving negative margins is crucial. Some series
recommend intraoperative margin assessment and the option of
delaying perforator flap reconstruction to a second stage when
in situ disease is difficult to evaluate intraoperatively (18). In our
series, immediate reconstruction was performed in all patients.
The rate of positive margins was 5%, which falls within the range
reported for BCS in multicenter studies (13.4%) (20) as well as
in series focused on LICAP-based volume replacement OBS
(7.3%) (14).

Figure 6. Modified bilobed LICAP flap reconstruction for an upper inner quadrant breast tumor. A. Preoperative flap design.
B. Intraoperative defect following tumor resection. C. Flap elevation with identification of the LTAP perforator to increase
flap mobility. D. Clinical appearance at 6-month follow-up after adjuvant radiotherapy (frontal, oblique, and lateral views),
demonstrating preserved breast contour and satisfactory aesthetic outcome

LICAP: Lateral intercostal artery perforator
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LICAP-based flaps offer the main advantage of minimal donor-
site morbidity, as they preserve the muscular structure, with low
complication rates, as reported by Soumian et al. (20) (7.1%),
Nava et al. (21) (13%) and Burhamabh et al. (22) (16.4%), including
hematoma, infection, seroma, wound dehiscence, partial or total
flap necrosis, and fat necrosis. In our series, the complication
rate was 15%; all complications were classified as Clavien-Dindo
grade | and did not delay adjuvant therapy. No cases of fat
necrosis or flap-related complications after radiotherapy were
observed during the available follow-up, similar to the findings
reported by Pujji et al. (23), who observed rates of total and
partial flap necrosis of 0.2% and 1.8%. Overall, our patients
demonstrated favorable short-term outcomes without clinically
evident breast deformities during follow-up.

Our results demonstrate the versatility of partial breast
reconstruction using LICAP flaps and their modifications.
However, this study has limitations inherent in its descriptive,
retrospective design and clinical context. As this case series
represents the first national experience in Peru and was
performed by a single surgeon, it was limited to 20 patients
who were distributed into three groups according to the surgical
technique used. Consequently, the sample size was insufficient
to detect statistically significant differences between groups,
increasing the risk of a type Il error. For this reason, formal
comparative analyses between surgical technique groups were
not performed, and the study was intentionally designed as a
descriptive case series. Furthermore, as this is a single-surgeon,
single-center experience, the generalizability of these findings to
other institutions and patient populations may be limited. Larger
prospective multicenter studies are warranted to validate these
results. Additionally, the median follow-up was 22.5 months,
precluding assessment of long-term oncologic outcomes and
durability of aesthetic results.

Aesthetic outcomes were assessed through physical examination,
standardized photography, and validated patient-reported
outcome measures, such as the BREAST-Q. However, objective
cosmetic assessment tools, such as BCCT.core (breast cancer
conservative treatment: cosmetic results), which evaluates
breast asymmetry, color discrepancy, scar appearance, and
the position of the nipple-areola complex, were not used. This
represents a limitation of the study, and future research should
incorporate standardized objective cosmetic assessment tools to
complement patient-reported outcomes.

The LICAP-based oncoplastic volume-replacement flap is a
versatile, reproducibletechnique for partial breast reconstruction.
Its multiple modifications enable wide excisions in the lateral
and central breast quadrants while preserving thoracic and
dorsal musculature and minimizing donor-site morbidity.
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This approach can be performed immediately or in a delayed
setting and may broaden the indications for BCS in selected
patients. To our knowledge, this represents the first reported
national experience, demonstrating encouraging early oncologic
outcomes, postoperative complication rates, and operative times
comparable to those reported in international series. These
findings suggest that LICAP-based techniques represent a safe
and reproducible strategy to expand BCS in evolving oncoplastic
settings, with encouraging short-term oncologic and aesthetic
outcomes. However, given the limited number of patients and
the relatively short follow-up period, these findings should be
interpreted with caution. Larger prospective multicenter studies
with longer follow-up are needed to confirm long-term oncologic
safety and validate these results.

Ethics

Ethics Committee Approval: The study was exempted from formal
review by the Hospital Nacional Guillermo Almenara Irigoyen
Ethics Committee of the Red Prestacional Almenara (ethics review
no: 209, date: May 5, 2026).

Informed Consent: Patient data were strictly anonymized
and handled confidentially, and standard informed consent
for surgical procedures was obtained from all patients prior to
treatment.

Acknowledgments

I would like to thank my mentors in oncoplastic surgery for their
guidance, dedication, and support: Milko Garcés Castre, MD, who
provided my first exposure to OBS; Otto Ziegler Gutiérrez, MD, who
taught me the perspective of the plastic surgeon in OBS; Maria
del Rosario Cueva Pérez, who supported my development and
growth in oncoplastic surgery; Benigno Acea Nebril, MD, and Régis
Resende Paulinelli, MD, both of whom showed me that learning
knows no boundaries or nationalities. These mentors emphasized
that consistency, dedication, and passion for our work are key to
success in oncoplastic breast surgery.

Footnotes
Authorship Contributions

Surgical and Medical Practices: M.C-D., C.C.C.L., H.N.S.P, W.M.G.O.,,
J.ETA., M.d.R.C.P; Concept: M.C-D., C.C.C.L,, G.d.|.C.K., H.N.S.P,
W.M.G.0., ].ETA.,, M.d.R.C.P; Design: M.C-D., C.C.C.L,, G.d.l.CK,
HNS.P, WM.G.0O., J.ETA, M.d.R.C.P; Data Collection and/
or Processing: M.C-D., C.C.C.L, G.d..CK, J.ETA.; Analysis and/
or Interpretation: M.C-D., C.C.C.L, G.d..C.K, H.N.S.P, W.M.G.O,,
J.ETA., M.d.R.C.P; Literature Search: M.C-D., C.C.C.L,, G.d.l.CK,
W.M.G.0., M.d.R.C.P; Writing: M.C-D., C.C.C.L,, G.d.I.C.K., H.N.S.P,
W.M.G.O., J.FTA., M.d.R.C.P.

Conflict of Interest: The authors have no conflicts of interest to
declare.

Financial Disclosure: The authors declared that this study has
received no financial support.




Eur | Breast Health

2026;22(4):455-465

Chavez-Diaz et al.

Lateral Intercostal Artery Perforator Flaps in Partial Breast Reconstruction: A First National Experience

References

1.

11.

12.

de Boniface |, Szulkin R, Johansson ALV. Survival after breast conservation vs
mastectomy adjusted for comorbidity and socioeconomic status: a Swedish
national 6-year follow-up of 48 986 women. JAMA Surg. 2021; 156: 628-637.
(PMID: 33950173) [Crossref]

Meybodi F, Cocco AM, Messer D, Brown A, Kanesalingam K, Elder E, et al. The
modified lateral intercostal artery perforator flap. Plast Reconstr Surg Glob
Open. 2019; 7: €2066. (PMID: 30881825) [Crossref|

Weber WP, Shaw |, Pusic A, Wyld L, Morrow M, King T, et al. Oncoplastic
breast consortium recommendations for mastectomy and whole breast
reconstruction in the setting of post-mastectomy radiation therapy. Breast.
2022; 63: 123-139. (PMID: 35366506) [Crossref|

Hamdi M, Van Landuyt K, Monstrey S, Blondeel P. Pedicled perforator flaps
in breast reconstruction: a new concept. Br | Plast Surg. 2004; 57: 531-539.
(PMID: 15308400) |Crossref]|

Paulinelli RR, Goulart AFF, Mendoza Santos H, Barbosa BA, Silva AF, Ribeiro
LJ, et al. Bilobed lateral artery perforator-based flap for partial breast
reconstruction - technique description and results from a ten-year cohort.
Surg Oncol. 2024; 57: 102161. (PMID: 39531987) [Crossref]

McCulley SJ, Schaverien MV, Tan VK, Macmillan RD. Lateral thoracic artery
perforator (LTAP) flap in partial breast reconstruction. | Plast Reconstr
Aesthet Surg. 2015; 68: 686-691. (PMID: 25660559) |Crossref]

Ziegler Rodriguez OR, De la Cruz Ku G, Chavez Diaz M, Ziegler Rodriguez G,
Ziegler Gutiérrez OE. Safety and outcomes in multiplane facial rejuvenation
with tranexamic acid: a cohort study. Plast Reconstr Surg Glob Open. 2024;
12: €5653. (PMID: 38463701) [Crossref]

Dolmans GHCG, van de Kar AL, van Rappard JHA, Hoogbergen MM. Nipple
reconstruction: the “Hammond” flap. Plast Reconstr Surg. 2008; 121: 353-
354. (PMID: 18176266) |Crossref]

Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et
al. Global Cancer Statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA Cancer ] Clin. 2021;
71: 209-249. (PMID: 33538338) [Crossref]

. Payet E, Pérez P, Poquioma E, Diaz E, Rojas |, et al. Registro de cancer de

Lima Metropolitana: incidencia y mortalidad 2013-2015. Vol. 6. Lima (Pert):
Instituto Nacional de Enfermedades Neoplasicas (INEN); 2021. [Crossref]

Garcés M, Falla M, Mendoza Z, Cotrina J, Ruiz M. La cirugia oncoplastica
de la mama: una técnica quirargica que mejora la calidad de vida de las
pacientes. Rev Med Hered. 2016; 27: 256-263. [Crossref]

Rodriguez GJZ, Chavez MD, Valencia GGC, Concha JMC, Castre MRG, Mantilla
R. Oncoplastic surgery for the conservative treatment of breast cancer in
Pert’s National Cancer Institute. Ecancermedicalscience. 2018; 12: 815.
(PMID: 29662528) |Crossref]

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Chavez M, Ziegler G, Cotrina M, Velarde R, Calderén G, Diaz E, et al.
Oncological results of oncoplastic surgery: long-term follow-up of patients
treated in an oncology institute in Latin America. A cohort analysis. Rev
Senol Patol Mamar. 2017; 30: 170-178. [Crossref]

Cuffolo G, Gilani N, Whisker L, Asgeirsson K. Volume replacement techniques
in oncoplastic breast conserving surgery. Rev Senol Patol Mamar. 2021;
34(Suppl 2): $35-S40. [Crossref]

Marcaccini G, Biagini C, Daicampi B, Miccoli S, Susini P, Seth |, et al. Lateral
intercostal artery perforator (LICAP) flap for level Il oncoplastic breast
reconstruction: our initial experience. | Pers Med. 2025; 15: 491. (PMID:
41149853) [Crossref]

Ersan M, Yildiz HA. Detection of the superior perforator with Doppler
ultrasonography in superomedial pedicle reduction mammaplasty: a
retrospective evaluation of vascular safety. Eur | Breast Health. 2025; 22:
72-77. (PMID: 41447663) [Crossref]

Shen M, Xu'Y, Wu Z, Wang J, Pan H, Xu B. Partial breast reconstruction of 30
cases with peri-mammary artery perforator flaps. BMC Surg. 2023; 23: 41.
(PMID: 36810027) [Crossref]

Mangialardi ML, Baldelli I, Salgarello M, Raposio E. Breast reconstruction
using the lateral thoracic, thoracodorsal, and intercostal arteries perforator
flaps. Plast Reconstr Surg Glob Open. 2021; 9: e3334. (PMID: 33564575)
[Crossref]

Abd El Mohsen MAM, Shafik 1A, Abas SHH, Abdelfatah MM. Evaluation of
perforator fasciocutaneous flaps for oncoplastic immediate reconstruction
following breast conservative surgery in lower and lateral breast quadrant
lesions perforator fasciocutaneous flaps for OBCS. Eur ] Breast Health. 2025;
21:265-273. (PMID: 40421492) [Crossref]

Soumian S, Parmeshwar R, Chandarana M, Marla S, Narayanan S, Shetty
G. Chest wall perforator flaps for partial breast reconstruction: surgical
outcomes from a multicenter study. Arch Plast Surg. 2020; 47: 153-159.
(PMID: 32203992) |Crossref]

Nava CM, Zinner G, Martineau J, Oranges CM. Chest wall perforator flaps in
partial breast reconstruction: a systematic review and meta-analysis. Plast
Reconstr Surg Glob Open. 2025; 13: €6996. (PMID: 40761627) [Crossref|

Burhamah W, Shah U, Sharma K, Xiangmei C, Javeria |I. Outcomes of chest
wall perforator flaps for partial breast reconstruction: a single-center,
single-surgeon experience. Eur | Breast Health. 2026; 22: 294-306. (PMID:
42316941) [Crossref]

Pujji 0JS, Blackhall V, Romics L, Vidya R. Systematic review of partial breast
reconstruction with pedicled perforator artery flaps: clinical, oncological
and cosmetic outcomes. Eur J Surg Oncol. 2021; 47: 1883-1890. (PMID:
33895022) [Crossref]

465


https://www.doi.org/10.1001/jamasurg.2021.1438
https://www.doi.org/10.1097/GOX.0000000000002066
https://www.doi.org/10.1016/j.breast.2022.03.008
https://www.doi.org/10.1016/j.bjps.2004.04.015
https://www.doi.org/10.1016/j.suronc.2024.102161
https://www.doi.org/10.1016/j.bjps.2015.01.008
https://www.doi.org/10.1097/GOX.0000000000005653
https://www.doi.org/10.1097/01.prs.0000300297.72188.e4
https://www.doi.org/10.3322/caac.21660
https://portal.inen.sld.pe/wp-content/uploads/2022/01/REGISTRO-DE-CANCER-DE-LIMA-METROPOLITANA-2013-2015.pdf
https://www.redscalyc.org/pdf/3380/338049331011.pdf
https://www.doi.org/10.3332/ecancer.2018.815
https://www.doi.org/10.1016/j.senol.2017.09.005
https://www.doi.org/10.1016/j.senol.2021.10.002
https://www.doi.org/10.3390/jpm15100491
https://www.doi.org/10.4274/ejbh.galenos.2025.2025-9-8
https://www.doi.org/10.1186/s12893-023-01937-4
https://www.doi.org/10.1097/GOX.0000000000003334
https://www.doi.org/10.4274/ejbh.galenos.2025.2025-3-2
https://www.doi.org/10.5999/aps.2019.01186
https://www.doi.org/10.1097/GOX.0000000000006996
https://www.doi.org/10.4274/ejbh.galenos.2026.2025-12-7
https://www.doi.org/10.1016/j.ejso.2021.03.249

