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Abstract

Background: Oncoplastic breast surgery seeks to preserve aesthetic outcomes without
compromising oncological safety. Various flap techniques based on tumour location exist,
yet limited evidence exists evaluating perforator-based oncoplastic breast reconstruc-
tion. This study evaluates surgical and patient-reported outcomes of partial breast recon-
struction using chest wall perforator flaps (CWPFs) without Doppler assistance.

Methods: The study included 137 patients who underwent CWPFs post-January 2020
and completed 1 year of follow-up before April 2025. Data were analysed from a pro-
spectively maintained database, recording demographics, perioperative events and surgi-
cal outcomes. Patient satisfaction was assessed with the BREAST-Q™ questionnaire six
months after radiotherapy completion.

Results: The mean age of the study population was 48.1 years. Lateral intercostal artery
perforator, medial intercostal artery perforator and anterior intercostal artery perforator
were performed in 59.1%, 28.5%, and 12.4%, respectively. Mean operative time for flap
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harvesting and insetting was 41, 23 and 25 minutes, respectively. Postoperative complications, graded using the Clavien-Dindo classifica-
tion, included minor wound dehiscence (9.49%), marginal flap necrosis (2.91%), seroma (2.18%) and hematoma (0.72%). Adjuvant radiation
therapy was completed by 97.08% of patients. The BREAST-Q™ questionnaire, answered by 113 patients (82.4%), revealed the highest
satisfaction scores for breast surgeon, medical team and office staff (median interquartile range (IQR) of 100 (0)), while sexual well-being
scored lowest (median (IQR) of 72 (46)).

Conclusion: No-Doppler CWPFs offer a simple, reliable and safe solution for partial breast reconstruction, delivering high patient satisfaction
without reliance on specialised imaging. This muscle-sparing, cost-effective approach reinforces the importance of anatomical precision over
technology, making it a valuable addition to oncoplastic practice in diverse healthcare environments.

Keywords: breast-conserving surgery, oncoplastic reconstruction, chest wall perforator flaps, no-Doppler technique, LICAP flap, patient-reported
outcomes

Introduction

Breast-conserving surgery (BCS) is standard care for early-stage breast cancer, offering oncologic safety equal to mastectomy while preserv-
ing breast aesthetics [1, 2]. However, BCS risks contour deformities in women with small- to medium-sized breasts or tumours in challenging
quadrants such as lower or upper inner regions. This is particularly relevant in the Indian population, where small- to medium-sized breast
volumes are common, necessitating reconstructive approaches that maintain oncologic margins [3].

Oncoplastic breast surgery integrates tumour resection with plastic surgery principles to optimise oncologic and aesthetic outcomes. Volume
replacement techniques using autologous flaps have expanded reconstructive options for partial breast defects [4, 5]. Chest wall perfora-
tor flaps (CWPFs), particularly the lateral intercostal artery perforator (LICAP), medial intercostal artery perforator (MICAP) and anterior
intercostal artery perforator (AICAP) flaps, have become increasingly popular because of their dependable blood supply and low donor-site
complications [6, 7].

CWPFs preserve underlying muscle while providing excellent volume replacement in BCS. Traditionally, these flaps are harvested using
preoperative Doppler or intraoperative imaging to identify perforators [8]. While Doppler is a useful adjunct, its routine use may be limited
by operator dependency and variability in availability, particularly in high-volume or resource-constrained settings. In contrast, an anatomi-
cal, no-Doppler approach based on reliable surface landmarks offers a standardised, reproducible and cost-effective alternative, with the
potential to simplify operative workflow without compromising surgical outcomes. Importantly, this approach is not intended to replace
Doppler-guided techniques but rather to serve as a pragmatic alternative in appropriate clinical contexts. Despite its practical advantages,
this approach remains underreported in the literature and lacks robust outcome data [9].

Preliminary reports indicate that no-Doppler CWPFs can achieve outcomes similar to those of Doppler-assisted flaps in terms of flap survival,
complications and aesthetic results [10]. Patient-reported outcomes (PROs), including body image, psychosocial well-being and breast satis-
faction, are now critical endpoints in breast reconstruction. The BREAST-Q tool has been validated globally to quantify patient satisfaction
with surgical outcomes [11, 12].

Given the limited prospective data from South Asia and low-middle-income countries, this study aims to evaluate the surgical and PROs of
no-Doppler CWPFs in a large Indian cohort.

Methods

This study was a retrospective analysis of a prospectively maintained, structured computerised breast database from a high-volume tertiary
care cancer centre. This study included consecutive eligible patients who underwent BCS with immediate CWPF reconstruction between
January 2020 and April 2025. All patients were followed up for a minimum duration of 1 year, with structured clinical assessments at regular
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intervals as per institutional protocol. The study was approved by the Institutional Ethics Committee of AIIMS, New Delhi. Written informed
consent was obtained from all patients for participation, data collection and completion of PRO measures.

Patient selection criteria

e Patients with T1-T3 tumours in whom BCS, either upfront or following neoadjuvant therapy, was anticipated to result in a significant
defect (20%-50%) requiring volume replacement.

e Patients with a moderate to poor tumour-to-breast size ratio.

e Patients with small-to-medium-sized breasts (cup sizes A, B and C).

Surface marking the LICAP flap

For LICAP flaps, key landmarks including the inframammary fold (IMF), lateral mammary fold, mid axillary line and posterior axillary line are
marked preoperatively while standing. The perforating vessels, constituting the flap mesentery, are located between the lateral mammary
fold and the mid axillary line, originating from the 3rd to 7th intercostal spaces, most commonly between the 4th and 6th spaces.

The flap width is determined by the breast defect size and available donor tissue. The flap length can extend up to 30 cm without compromis-
ing vascular integrity, depending on defect requirements [13] (Figure 1).

Surface marking the MICAP flap

For MICAP flaps, the IMF is marked, and medial perforators are located 3 cm lateral to the sternal border and 1-2 cm below the IMF. The
flap extends laterally with a medial base [14] (Figure 2).

Figure 1. Surface marking of LICAP flap.
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Figure 2. Surface marking of MICAP flap.

Surface marking AICAP flap

AICARP flaps are based on perforators from the rectus abdominis or oblique intercostal artery. The perforators are located at 6 o’clock, 1-2
cm below the IMF. The flap extends both sides of the perforator, with tissue at 6 o’clock forming the base [15, 16] (Figure 3).

Brief description of the surgical technique of CWPF

Tumour site and skin incision marking were done preoperatively in a standing position. For non-palpable tumours, wire localisation was used.
The patient was supine, with the arm on the same side abducted at 90°. For the LICAP flap, a bolster beneath the scapula and lower back
improved access to the paraspinal region for larger flaps. The surgical procedure included lumpectomy, axillary dissection, flap harvesting
and flap insetting and closure. Skin incision followed preoperative marking, and breast flaps were raised above the outer lamellar fascia. A
lumpectomy was performed with gross 1 cm margins. Clips were placed in the cavity for a radiotherapy boost. Axillary dissection used an
axillary crease or the same incision. The flap was designed to enclose the marked perforators’ site, ensuring the donor site had enough tissue
for closure without tension or vascular compromise.

The LICAP flaps can be done by turnover or as propeller flaps without twisting the perforators. If the tumour involves the skin, a lumpectomy
is performed through a separate incision, removing the affected skin. The flap dimensions are adjusted to maintain a bridging skin island.
Wounds were closed with sutures in layers, using drainage as needed. The patient was discharged on day 2. Postoperative complications
within 1 month were documented and classified per the Clavien-Dindo classification [17]. An adjuvant treatment plan was based on histo-
pathology results.
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Figure 3. Surface marking of AICAP flap.

Figures 4-7 show operative pictures and postoperative outcomes of LICAP, MICAP and AICAP perforator flaps.

Data collection

Patients underwent structured follow-up with weekly clinical evaluations for the first month, followed by 3-monthly assessments as per
institutional protocol, with a minimum follow-up duration of 1 year. Data collected included demographic details, clinical presentation, intra-
operative findings, histopathological characteristics and postoperative complications. Complications were recorded and classified using the

Clavien-Dindo classification system. PROs were assessed using the BREAST-Q™ (Breast Conserving Therapy module), administered at 6
months following completion of radiotherapy.

Statistical analysis

Continuous variables were expressed as means with standard deviation (SD) or medians with interquartile range (IQR), as appropriate. Cat-
egorical variables were presented as frequencies and percentages. Where applicable, 95% confidence intervals (Cls) were calculated for key
outcome measures. Due to the retrospective design and absence of a comparator group, formal comparative statistical testing was limited;
however, relevant descriptive comparisons across subgroups were performed. Statistical analysis was conducted using SPSS® version 27.

Results

The study included 137 breast cancer patients with a mean age of 48.1 years. Eighteen patients (13.13%) were diabetic, and 11 (8.02%) had
hypertension. Of note, 45.98% had right breast lumps and 54.02% had left breast lumps. Fourteen patients (10.21%) had a history of tobacco
smoking. Most tumours (49.63%) were in the upper outer quadrant (UOQ). Over 70% of patients had moderate cup sizes (A and B). Fifty-five
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cases (40.14%) showed no ptosis, while Grade | ptosis was observed in 38 (27.73%) patients, according to the Regnault classification [18].
Preoperative staging showed 73 (53.28%) had tumours >2 to 5 cm (cT2), and 32 (23.36%) had tumours >5 cm (cT3). Sixty-nine patients
(50.4%) had no nodal involvement (cNO), while 68 (49.6%) had clinically positive nodes. Additional clinical and demographic characteristics

are summarised in Table 1.

Figure 4. Operative pictures of the LICAP flap with skin island. (a): Preoperative planning and markings showing the breast lesion site and LICAP flap
design. (b): Intraoperative steps: wide local excision of the cavity and LICAP flap harvesting. (c): Inmediate postoperative inset of the LICAP flap into the
breast defect. (d): Postoperative outcome demonstrating restored breast contour and concealed donor-site scar.

Figure 5. Operative pictures of the turnover LICAP flap. (a): Preoperative appearance of the breast with a lesion. (b): Surgical markings showing tumour excision site
and LICAP flap design on the lateral chest wall. (c): Wide local excision creating a breast defect. (d): Flap incision on the lateral thoracic wall. (e): Subfascial dissection
with identification of intercostal perforators. (f): LICAP flap raised on perforators and mobilised. (g): Flap transposed and inset into the breast defect. (h): Primary
donor-site closure with suction drain placement. (i): Postoperative result showing satisfactory breast contour with well-concealed donor-site scar.
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Figure 6. Operative pictures of the MICAP flap. (a): Marking of tumour and planned MICAP flap. (b): Raising and de-epithelialisation of the MICAP flap. (c):
MICAP flap being raised for insetting at the tumour site. (d): Immediate postoperative outcome of the MICAP flap.

Figure 7. Operative pictures of the AICAP flap. (a): Marking of tumour in the inferior quadrant of right breast. (b): AICAP flap incision. (c): Identification of
AICAP perforator at 6 o’clock position. (d): AICAP flap being raised for insetting in the cavity. (e and f): Inmediate postoperative outcome of the AICAP

flap.

ecancer 2026, 20:2200; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2026.2200


https://doi.org/10.3332/ecancer.2026.2200

Table 1. Baseline characteristics of the study participants.

Parameter Value Percentage/SD
Age (years) Mean: 48.1 SD: 8.9
Body mass index (kg/m?) Mean: 24.7 SD: 3.2
Comorbidities
Diabetes 18 13.13%
Hypertension 11 8.02%
Hypothyroidism 3 2.18%
Smoking 14 10.21%
Hormone replacement therapy 7 5.10%
Cup size
A 44 32.11%
B 56 40.90%
C 21 15.32%
D 16 11.67%
Ptosis (Regnault classification)
No ptosis 55 40.14%
Grade | 38 27.73%
Grade Il 27 19.73%
Grade Il 17 12.40%
Side of breast involved
Right 63 45.98%
Left 74 54.02%
Clinical stage at presentation
T1 32 23.36%
T2 73 53.28%
T3 32 23.36%
NO 69 50.40%
N1 58 42.30%
N2 10 7.30%
Tumour size: largest dimension (cm) Mean: 4.8 SD: 1.3
Site
uoQ 68 49.63%
LOQ 27 19.70%
uiQ 24 17.52%
LIQ 18 13.15%
First treatment
Upfront surgery 57 41.60%
NACT 80 58.40%
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The median total surgery duration was 140 minutes (IQR: 37.5). LICAP flaps were the most commonly performed, accounting for 81 cases
(59.1%), followed by MICAP in 39 (28.5%) and AICAP in 17 (12.4%). The mean operative times for flap harvesting and insetting were 41,
23 and 25 minutes for LICAP, MICAP and AICAP flaps, respectively. Subgroup analysis based on flap type demonstrated that LICAP flaps
required a longer operative time compared to MICAP and AICAP flaps. However, complication rates were comparable across all groups, with
no significant variation in major outcomes. These findings highlight the versatility and safety of CWPFs across different anatomical applica-
tions. Axillary lymph node dissection (ALND) was performed in 44 cases (32%), while sentinel lymph node biopsy (SLNB) was done in 93
cases (68%).

No complications occurred in 116 patients (84.67%; 95% Cl: 78.6%-90.7%). Thirteen patients (9.49%) had minor wound dehiscence, three
patients (2.18%) developed seroma, four (2.91%) had marginal flap necrosis and one (0.72%) experienced hematoma. The overall complica-
tion rate was 15.32% (95% Cl: 9.3%-21.3%). All complications were graded by Clavien-Dindo classification; 18 patients (13.13%) had Grade
| complications, and 3 patients (2.20%) had Grade Il complications. Four patients (2.91%; 95% Cl: 0.1%-5.7%) had a focal positive margin
and underwent margin revision surgery. Most patients (133, 97.08%; 95% Cl: 94.2%-99.9%) completed adjuvant radiation therapy. Findings
and complications are summarised in Table 2.

Table 2. Details of surgical procedure, histopathological report and complications.

Parameter Frequency (%) / Mean (SD)

Mean operative time - flap harvesting and insetting (Mins)

LICAP 41 minutes

MICAP 23 minutes

AICAP 25 minutes
Flap type

LICAP 81 (59.1%)

MICAP 39 (28.5%)

AICAP 17 (12.4%)
Flap dimension (mean length, mean width) (cm)

LICAP 14.4 cm, 7.1 cm

MICAP 8.1cm,3.9cm

AICAP 9.3cm, 4.1cm

Specimen weight (g) 127.5gm (+ 37.2)
Axilla surgery

ALND 44 (32%)

SLNB 93 (68%)
Total duration of surgery (min)

Median (IQR) 140 (37.5)

Mean bood loss 30 ml (+ 10.2)
Duration of hospital stay

Mean (+ SD) 2.7 (£1.2)

Median (IQR) 3(1)
Histopathological staging

pTO 28 (20.44%)

pri 55 (40.15%)

o2 41 (29.93%)

Continued
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Table 2. Details of surgical procedure, histopathological report and complications. Continued

Parameter Frequency (%) / Mean (SD)
pr3 13 (9.48%)
pNO 75 (54.74%)
pN1 44 (32.12%)
pN2 18 (13.14%)
Molecular subtype
TNBC 66 (48.18%)
Luminal B 28 (20.43%)
HER2 enriched 24 (17.52%)
Luminal A 19 (13.87%)
Complications
Minor wound dehiscence 13 (9.49%)
Seroma 3(2.18%)
Marginal flap necrosis 4(2.91%)
Hematoma 1(0.72%)
Tumor margins
Negative 133 (97.08%)
Positive 4(2.91%)
Revision surgery 4
Completed adjuvant radiation 133 (97.08%)

Of the patients, 113 (82.4%) answered the postoperative questionnaire, with a follow-up time of at least 6 months postoperatively. Patient
satisfaction with cosmetic outcomes after partial breast reconstruction with CWPFs was among the highest in reported literature. The
BREAST Q scores for each domain are summarised in Table 3. Overall, most patients are very satisfied with post-lumpectomy breast appear-
ance and fit, although there are minor concerns about symmetry and natural look in Figure 8.

Discussion

This study evaluated surgical and PROs of CWPFs for partial breast reconstruction after BCS. Results show that CWPF reconstructions
provide high aesthetic satisfaction and low complication rates, demonstrating their value as a reliable alternative. Our findings support using
CWPFs for BCS, particularly when volume replacement is needed. This is relevant as breast conservation techniques have become standard
care for early-stage breast cancer, emphasising oncological outcomes while preserving aesthetics [19, 20].

CWPFs, using LICAP flaps, have gained prominence as an alternative for volume replacement in partial breast reconstruction. Studies have
demonstrated the safety and efficacy of these flaps for lateral breast tumours [21].

The surgical technique using CWPFs for all breast quadrants is aligned with emerging trends in oncoplastic surgery. Our study stands out by
including LICAP, MICAP and AICAP flaps. Previous research focused mainly on LICAP flaps for lateral and central breast defects, while we
expanded CWPFs to cover defects across all breast quadrants. This approach allows versatile reconstruction, using MICAP and AICAP flaps
for inner and lower quadrant defects [22].
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Table 3. Breast-Q patient satisfaction with various domains after partial breast reconstruction with CWPFs.

Questions Median (IQR)
Satisfaction with breast 86 (30)
Adverse effects of radiation 84 (24)
Psychosocial well-being 95 (35)
Physical well-being 90 (22)
Sexual well-being 72 (46)
Satisfaction with information from the surgeon 100 (21)
Satisfaction with information from oncologists 100 (18)
Satisfaction with the surgeon 100 (0)
Satisfaction with the medical team 100 (0)
Satisfaction with office staff 100 (0)

Lumpectomy breasts sits/hangs
Lumpectomy breast looks smoothly shaped
Lumpectomy breast looks normal

Look in the mirror unclothed

Look in the mirror clothed

Feel normal in clothes

Breasts look the same

Breast are equal in size

Able to wear more fitted clothing

Lumpectomy breast shape when wearing a
bra

70% 80% 90% 100%

(@]
oe
Ja
(@)
o°

20% 30% 40% 50%

oe
o)
(@]
oe

mvery satisfied msomewhat satisfied msomewhat dissatisfiedmvery dissatisfied

Figure 8. BREAST Q ‘Satisfaction With Breast’ score after partial breast reconstruction with CWPFs.

In previous studies, the latissimus dorsi (LD) flap was the primary method for autologous reconstruction following BCS. The LD flap requires
harvesting muscle, leading to higher morbidity and complications such as joint stiffness and seromas. Our study uses CWPFs, which spare
shoulder muscles, reducing postoperative complications. Our findings show a lower complication rate compared to the LD flap, with 9.49%
of patients experiencing minor wound dehiscence and 2.18% developing seroma. This matches previous studies reporting minimal complica-
tions with CWPF'’s techniques [23].
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In our study, flap design was guided by preoperative surface marking tailored to tumour location and anticipated defect size, allowing precise
localisation of relevant perforators. This approach was validated by the absence of complete flap loss in the postoperative course. In contrast,
handheld Doppler assessment is operator-dependent and subject to interobserver variability. Surface marking thus offers a reproducible,
anatomically informed and cost-effective alternative for planning CWPFs-based reconstruction [24]. Importantly, the absence of Doppler
did not necessitate a wider mesentery, as flap design followed established anatomical perforator zones, and we did not observe selection of
more distant perforators or compromise in flap mobility.

The planning for the incision for harvesting the flap depends on the location and the size of the volume defect. In the earlier reports, trans-
verse fusiform flaps were designed, but the volume replaced by these flaps was not sufficient for large volume defects. To increase the vol-
ume of flap harvest, a lazy-S/longitudinal flaps design has been adopted and published in recent research [25].

The mean tumour size in our cohort was 4.8 cm, larger than in prior studies. Despite this, the positive margin rate remained low at 2.91%,
demonstrating the oncological safety of CWPFs in larger-volume resections. These findings suggest that CWPFs techniques enable adequate
excision of larger tumours without compromising margin status, broadening their applicability in volume replacement during BCS [26].

Our study reported an overall complication rate of 15.32%, which is higher than in some previously published series; however, the majority of
complications were minor, with 13.13% classified as Clavien-Dindo Grade | and 2.20% as Grade Il. Partial flap necrosis was observed in only
3.0% of patients, and notably, no cases of complete flap loss were recorded - an outcome that has been a significant concern in traditional
flap reconstructions. Furthermore, the need for revision surgery due to positive margins was limited to four cases (2.91%) of cases, substan-
tially lower than the 10%-20% rates reported in earlier studies. These findings reinforce the safety and oncological adequacy of CWPFs,
highlighting their reliability as a low-risk, effective alternative for partial breast reconstruction with a favourable morbidity profile [27].

Aesthetic outcomes are critical in oncoplastic surgery, and our study showed high patient satisfaction using BREAST-Q™. Satisfaction with
breast appearance was high, with a median score of 86, supporting the favourable cosmetic results of CWPFs-based reconstruction. While
satisfaction was high, lower scores in sexual well-being reflected concerns about symmetry and natural appearance. This finding aligns with
studies identifying sexual well-being as a commonly affected quality-of-life domain among breast cancer survivors [28, 29].

Our study offers several strengths. First, the large sample size and prospective analysis of the database provide robust evidence regarding
the surgical and aesthetic outcomes of CWPFs in partial breast reconstruction. Second, by including patients with varying tumour sizes and
locations, we assessed CWPF'’s utility across diverse clinical scenarios. Third, a detailed analysis of complications and patient satisfaction
provides valuable insights into patient experience following CWPF-based reconstruction.

Our study highlights the safety and efficacy of one-stage immediate reconstruction using CWPFs, potentially reducing treatment burden
compared to two-stage approaches. The low rate of positive margins and minimal complications demonstrates that this approach achieves
favourable oncological and aesthetic outcomes.

This study has certain limitations. The relatively short follow-up period of 1 year limits assessment of long-term oncological outcomes, includ-
ing disease-free and overall survival. Additionally, the absence of a comparator group restricts direct evaluation of the relative advantages of
the no-Doppler technique over Doppler-guided approaches or other reconstructive methods. Multicentre studies with longer follow-up are
required to validate the long-term efficacy and safety of CWPF-based reconstructions.

Initial Doppler-guided training aids understanding perforator anatomy and variability; experienced surgeons may transition to a no-Doppler
approach. This technique extends anatomical expertise, not replacing foundational training.

Conclusion

No-Doppler CWPFs represent a safe and feasible option for partial breast reconstruction, offering favourable aesthetic outcomes, low com-
plication rates and high patient satisfaction. This approach simplifies surgical planning and may be particularly useful in resource-constrained
settings. However, in the absence of a comparator group, these findings should be interpreted with caution. Further comparative studies are
needed to better define the role of this technique.
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