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Purpose: Breast-conserving surgery (BCS) followed by adjuvant radiotherapy is the standard treatment for early breast cancer in
Indonesia. Our aim was to compare the outcomes of BCS with oncoplastic surgery (OPS), a less common method of breast cancer
treatment in the country.

Patients and Methods: This retrospective cohort study was conducted at Hasan Sadikin General Hospital, Bandung, West Java,
Indonesia. Patients with biopsy-proven Stage I to II breast cancer who underwent either OPS or BCS between 1 July 2020 to
30 June 2023, were identified. Data were collected by reviewing patient files and electronic records.

Results: A total of 82 patients were included in the study, with 43 (52.4%) undergoing BCS and 39 (47.6%) undergoing OPS. Age in OPS
group 39.25 + 4.9 was not significant difference compare with BCS group 39.86 £ 5.11. The mean tumor volume was higher in the OPS
group (34.72 cm®) compared to the BCS group (22.35 cm?®), and postoperative complications were also higher in the OPS group (7.6% vs
0%). Despite the use of frozen section analysis in the operating theatre, the frequency of positive margins was greater in the BCS group
(9.3% vs 2.5%). There were no significant differences in the histologic type of tumor and immunohistochemistry between the two groups.
Conclusion: OPS is a valid alternative approach to breast cancer treatment that can be offered to women with early stage breast

cancer at complex locations owing to the reduced occurrence of positive margins and thus lowered re-excision rates.

Plain Language Summary: This study compared two types of breast cancer surgery—standard breast-conserving surgery (BCS)
and oncoplastic surgery (OPS)—among 82 women in Indonesia treated in the last five years. OPS combines tumor removal with
plastic surgery techniques to improve cosmetic outcomes, especially for larger or more difficult-to-reach tumors. Of the 82 patients, 39
underwent OPS and 43 had BCS. Researchers looked at tumor size, whether cancer cells were left at the edges (margin positivity), and
complications within 30 days after surgery. The average age of patients in both groups was around 39 years. OPS was more commonly
chosen for larger tumors, and it resulted in fewer cases of positive margins—2.5% in the OPS group compared to 9.3% in the BCS
group—suggesting more complete tumor removal. Although OPS had a slightly higher rate of minor complications such as fluid
buildup and fat necrosis, these were managed successfully without hospital readmission. Cosmetic outcomes were also better in the
OPS group. OPS techniques varied based on tumor location, including flap reconstruction and breast reshaping methods. Despite its
benefits, OPS is still new in Indonesia, and its wider use is limited by the need for specialized training and cultural factors that
influence surgical choices. Nevertheless, the study concludes that OPS is a safe and effective alternative to standard BCS. It offers
better cosmetic results and reduces the need for repeat surgery, making it a promising option for breast cancer treatment as surgical
expertise continues to grow in the country.
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Introduction

Breast-conserving surgery (BCS) followed by adjuvant radiotherapy has largely replaced mastectomy as the standard
treatment for early breast cancers due to its ability to preserve the breast while maintaining comparable oncological
safety.' However, challenges such as larger tumors, extensive resection volumes, and medial tumor locations can limit
achieving satisfactory cosmetic outcomes with BCS.*?

The demand for favorable cosmetic results without compromising cancer treatment efficacy has led to the adoption of
oncoplastic surgery (OPS) in breast cancer management. OPS combines oncologic principles with plastic surgical
techniques, offering an alternative for treating early and larger breast tumors that might otherwise require mastectomy.
OPS includes strategies like minimizing scar visibility, using mastopexy for volume displacement, and employing
autologous tissue for volume replacement. Literatures comparing OPS with standard BCS shows similar results in
terms of local recurrence rate but with better cosmetic outcomes.®® While the Western world is working towards
standardizing the approach,”'® OPS is still a new concept in Indonesia. There are limited numbers of trained oncoplastic
breast surgeons in the country, resulting in scarce available data on oncoplastic surgery from Indonesia.

Therefore, this study aimed to compare surgical outcomes between OPS and BCS, focusing on tumor resection
volume and margin positivity among early-stage breast cancer patients in Indonesia population. Specifically, the
objectives of this study were to compare 30-day postoperative outcomes and complications (such as seroma develop-
ment, fat necrosis, and wound infection) between the OPS and BCS groups, and to detail the surgical procedures used for
OPS depending on the location of the tumor.

Materials and Methods
Study Settings

A multicentre retrospective cohort study was performed at Hasan Sadikin General Hospital (Faculty of Medicine,
Universitas Padjadjaran) and Limijati Hospital in Bandung, West Java, covering the period from 1 July 2020 to
30 June 2023. This study was conducted in accordance with the Declaration of Helsinki and approved by the Ethical
Review Committees of both institutions in 2023 (Ethical Exemption No. LB.02.01/X.6.5/317/2023). The committees
waived informed consent because data were collected retrospectively from existing medical records. Institutional data
retention policies were followed and all study data were stored on an encrypted drive accessible only to the research
team. Deidentified patient records were used during data entry to ensure confidentiality. A total of 82 patients met the
study requirements: 40 from Hasan Sadikin General Hospital and 42 from Limijati Hospital.

Inclusion and Exclusion Criteria

The study included all female patients with biopsy-proven breast cancer staged I-III according to the American Joint
Committee on Cancer (AJCC) 8th Edition who underwent oncoplastic surgery (OPS) or breast-conserving therapy (BCT)
during the study period. Patients were excluded if their medical records were incomplete or if they did not have follow-
up at the participating institutions through 30 days postoperatively.

Data Collection
Demographic, perioperative, operative, and histopathologic data were retrospectively collected by review of patient files
and electronic medical records. A multidisciplinary team (breast surgeon, radiologist, and medical oncologist) assessed
patients for eligibility for neoadjuvant chemotherapy when tumor downstaging was indicated. The primary surgeon
determined the operative approach (OPS or BCT), which was endorsed by the multidisciplinary team. OPS was
considered when the breast-to-tumor size ratio or tumor location made satisfactory cosmetic outcomes unlikely with
standard BCS. Patients were counselled about procedures, expected outcomes, and potential complications (visual aids
such as pictorial drawings were used), and informed consent for surgery was obtained according to institutional practice.
For patients receiving neoadjuvant chemotherapy, the tumor bed was marked with a clip before therapy; post-therapy
localization of the clip and any residual tumor used ultrasound or mammographic guidance. All resection specimens were
oriented, margins were delineated prior to formalin fixation, and then sent for histopathologic analysis. Trained
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pathologists recorded specimen dimensions (length x breadth x width) to calculate specimen volume and noted the
maximum tumor dimension. Six margins (anterior, posterior, medial, lateral, superior, inferior) were examined for tumor
cells; margins were considered negative if no tumor cells were present on the inked surface in accordance with SSO/
ASTRO guidelines. Sentinel lymph node—positive patients underwent axillary lymph node dissection and all excised
nodes were examined for metastases.

Postoperative monitoring included surveillance for 30 days to detect readmissions or complications. Seromas were
diagnosed clinically and confirmed by ultrasound and were all resolved with a single aspiration. Wound infections were
identified and managed guided by culture and sensitivity results.

Data Analysis

Analyses were performed using IBM SPSS Statistics for Windows, Version 22. Quantitative variables are reported as
means, and categorical variables as frequencies and percentages. Categorical comparisons used the Chi-square test of
independence or Fisher’s exact test when expected cell counts were small. The Mann—Whitney U-test was used to
compare quantitative variables that did not meet parametric assumptions. A two-sided significance level of p < 0.05 was
applied to all statistical tests.

Results

A total of 82 female patients were included in the analysis, comprising 39 (47,6%) in the OPS group and 43 (52.4%) in
the BCS group. The median age for the entire cohort was 50 years, with similar median ages of 49 years in the OPS
group and 51 years in the BCS group, a difference that was not statistically significant (p = 0.513). Tumor bed
characteristics were detailed for patients who underwent neoadjuvant chemotherapy (see Table 1). The administration
of neoadjuvant chemotherapy differed significantly between the OPS and BCS groups, with 76.9% of patients in the OPS

Table | Tumor Characteristics

Characteristics OPS(n=39) | BCS(n=43) | P
Age 39.25 £ 49 3986 + 5.11 P = 0.5835
Neoadjuvant Chemotherapy p =0.222
Yes 24 30
No. I5 13
Histology p =0.390
Invasive Ductal 30 35
Invasive Lobular 5
Others 4 6
Immunohistochemistry P < 0.001
Luminal A 2 8
Luminal B 8 27
Triple negative 14
Her2 neu positive 15
Size Tumor according AJCC TNM System 8th Edition P < 0.001
Tl 9 33
T2 30 10
N Status according AJCC TNM System 8th Edition p = 0.493
NO 30 33
NI 9 10
Mean Tumor Volume 3472 £ 7.00 2235+78 P < 0.001
DCIS p = 0.493
Yes 9 10
No. 30 33

(Continued)
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Table | (Continued).

Characteristics OPS(n=39) | BCS(n=43) | P
Positive Margin P =0.123
Yes | 4

No. 38 39

Complication rate P < 0.001
Yes 2 0

No. 37 43

Local Reccurence P =703
Yes | 2

No. 38 43

Note: Bold p-values are significant at a 0.05 level.
Abbreviations: OPS, Oncoplastic surgery; BCS, Breast-conserving surgery; AJCC, American Joint Committee on Cancer;
NAC, Neoadjuvant chemotherapy.

group compared to 69.8% in the BCS group (p = 0.222). Invasive ductal carcinoma was the predominant histological
type, accounting for 87.3% in the OPS group and 81.4% in the BCS group. The mean tumor volume differed significantly
between the two groups, with 34.72 ¢cm® in the OPS group compared to 22.35 cm?® in the BCS group (p < 0.001).
Postoperative margin positivity was notably higher in the BCS group at 9.3% compared to 2.5% in the OPS group,
although statistically insignificant (see Table 1).

The most frequently performed oncoplastic procedure was inverted T technique with matrix rotation (17.9%),
followed by lateral mammoplasty rotation flap (15.4%), and then the inverted T technique and rotation mammoplasty
in 15.4% of cases (Table 2). Seventeen patients from the BCS group (8.33%) required margin re-excision, and four of
them exhibited residual tumor cells in the resected specimens. All patients achieved negative margins upon re-excision.

Among the OPS group, five patients had positive margins, with four (66.7%) undergoing reexcision and one (33.3%)
not requiring further intervention. During the 30-day follow-up period, two patients experienced postoperative complica-
tions, all of whom were from the OPS group. The two complication manage by conservative treatment and none of these
patients required readmission due to complications within the 30-day follow-up period.

Table 2 Location of the Tumor and the Surgical Technique Utilized in Oncoplastic Surgery

Quadrant Technique n =39 (%) | Complications
Tumor of the upper pole Round block technique | 5 (12.8)
Tumor of the upper outer quadrant Lateral mammoplasty 6 (15.4) Postoperative seroma
Rotation Flap Tissue maceration
Fat necrosis
Tumor of the lower pole Inverted T technique 6 (15.4)
Rotation Mammoplasty
Tumor of the lower inner quadrant Inverted T technique 7 (17.9)
Matrix Rotation
Tumor of the upper inner quadrant Round block technique | 5 (12.8)
Batwing
Central Grisotti 2(5.1)
Tumor of the lower outer quadrant LICAP 5(12.8)
Tumor of the upper and lower outer quadrant | TDAP 1 (2.6)
Tumor of the upper outer quadrant Mini LD Flap 1 (2.6)
Tumor of central and upper quadrant LICAP 1 (2.6)

Abbreviations: LICAP, Lateral Intercostal Artery Perforator; TDAP, Thoracodorsal Artery Perforator; LD, Latissimus Dorsi.
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Discussion

The American Society of Breast Surgeons (ASBrS) defines oncoplastic surgery as a type of breast conservation surgery
that involves oncologic partial mastectomy alongside plastic surgery techniques to repair defect of the ipsilateral breast
with volume displacement or volume replacement techniques with contralateral symmetry surgery as necessary.' Volume
displacement involves closing of the defect caused by lumpectomy and distributing the resected volume over the
conserved breast. There are two levels of volume displacement techniques; level I techniques apply to cases with less
than 20% excision of breast volume. These techniques aim for tumor excision with no skin resection, involving
straightforward mastopexy techniques and local tissue arrangement. Level II volume displacement techniques are
appropriate for resection of 20-50% of breast tissue. The level II techniques include circumvertical mastopexy and
reduction mammoplasty. Cases where tissue from other body parts is used to repair defect—including implant placement
and flap reconstructions—fall under the category “volume replacement”.

The rise in popularity of OPS is largely due to the unsatisfactory cosmetic results often seen after BCS. OPS can help
prevent deformities and poor aesthetic outcomes associated with BCS.*? Two key factors that influence aesthetic results
are the tumor-to-breast volume ratio and the tumor’s location.

A volume excision of 10% is generally considered an aesthetically acceptable limit for BCS. However, due to the
relative lack of tissue, reducing more than 5% of the breast volume medially can lead to poor aesthetic results.
Conversely, it is possible to remove up to 15% of the breast volume laterally with positive outcomes. Our research
indicated that OPS allows for wide excisions with clear margins and can be used as an alternative to mastectomy for
larger cancers. Additionally, OPS did not negatively impact long-term survival in patients. Due to these factors, OPS
offers more advantages over BCS.

Although OPS benefits patients by reducing the re-excision rate, pooled results did not demonstrate an advantage of
OPS in reducing the positive-margin rate especially after neoadjuvant chemotherapy setting. Guidelines recommend re-
excision of positive margins after initial lumpectomy for breast cancer as a standard of quality care.!' Re-excision is
crucial for reducing positive and close margins (< 1 mm or < 2 mm).'? Due to varying indications for re-excision,
different surgical teams may perform re-excision for reasons such as an ink-positive margin, uncertain margin status,
fragmented specimens, or evidence of residual disease found through postoperative imaging. Consequently, the re-
excision rate may be higher than the positive-margin rate. In De la Cruz’s systematic review, the rate of positive margins
in oncoplastic surgery showed significant variation (0-39.7%) due to the highly heterogeneous assessment of positive
margins. Eleven studies provided specific margin data for 1455 patients. Among these, 143 patients (9.8%) had positive
margins, with 113 (7.8%) showing ink on the tumor."

The issue arises with involved margins in oncoplastic surgery and the oncological safety of margin re-excision.
Margin re-excision is feasible even with glandular mobilization. To facilitate this, it is crucial to mark both the tumor bed
and surgical field with clips, maintain clear communication between the pathologist and surgeon, and ensure concordance
between imaging results and pathological findings. The significance of a margin in focal contact differs from that of
multiple involved margins or multifocal/multicentric lesions. Ideally, the same surgeon should perform both surgeries.
Realistic consideration of the possibility of margin re-excision is necessary to avoid false reassurance.

In some cases, patients with positive margins after oncoplastic breast-conserving surgery proceed to mastectomy.
However, there is considerable variation in mastectomy conversion rates after initial OPBCS for involved margins, ranging
from 12.5% to 100%."*""7 Despite this variability, mastectomy is not always required for managing a positive margin after
O-BCS. In a retrospective study of 649 patients who underwent oncoplastic Wise pattern reduction, 95% were successfully
managed with margin re-excision while preserving breast-conserving therapy, with only one case of in-breast recurrence.'”
The use of magnetic resonance imaging (MRI), which enhances lesion detection sensitivity, could potentially increase the
mastectomy rate. However, it has not been demonstrated that MRI use increases the risk of involved margins.

Research results showed a decreasing trend in the positive-margin rate and a significantly lower re-excision rate with
OPS. However, the reduced re-excision rate in the OPS group did not correlate with lower recurrence rates or longer
survival times, indicating that re-excision is not a significant prognostic factor after breast cancer surgery.
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The primary challenge with oncoplastic breast surgery in Indonesia is the prevailing belief that radical procedures like
mastectomy are the most effective way to prevent cancer recurrence.

Even after the widespread use of systemic therapy to induce a pathological complete response in high-risk patients
with operable breast cancer, there is no significant increase in the rates of BCS or OPS. The use of implants for volume
replacement after mastectomy is not popular in Indonesia, not only due to financial reasons but also because of religious
considerations.

Similar to other Southeast Asian countries, contralateral mammoplasty on the healthy breast to achieve a more
symmetrical appearance is not widely accepted in Indonesia. People generally prefer to avoid surgery on the unaffected
side of the breast. Oncoplastic surgery techniques are categorized by skill level. While basic methods are within the
capabilities of most breast surgeons, more advanced techniques necessitate extensive additional training, experience, and
a considerable learning curve.

Our study reported the post-operative outcomes and complications of 82 participants who underwent either OPS or
BCS. The 82 participants had mean age of 39.25 + 4.9 and 39.86 + 5.11 for OPS and BCS groups respectively. This
finding is far younger than other studies by Dogan and Gulcelik (mean age 48 + 8 and 49 + 7 for OPS and BCS
respectively), Oberhauser et al (60.33 + 14.94 and 61.67 + 15.81), and Niinikoski et al (61 + 8.17 and 62 + 9.67).>"* This
should raise awareness of earlier age of diagnosis of breast cancer patients in Indonesia.

In both groups, the most common histological type was invasive ductal carcinoma. This finding is in accordance with
well-established findings in literatures. The explanation for this finding is that the milk ducts are the most abundant
structures in breast tissue. The tumor T staging of the OPS group was more advanced than the BCS group. This is
because more advanced tumors need more oncoplastic surgical approach.’

In the present study, we found no significant difference in the rate of postoperative positive margins between patients
who underwent Breast Conserving Surgery (BCS) and those who underwent Oncoplastic Breast Surgery (OPS). This
finding aligns with the results reported by Hasan et al, who similarly observed comparable margin status between the two
surgical approaches.® In their pooled meta-analysis of 6941 patients, the risk ratio for close/positive margins was
RR =0.58, with a 95% confidence interval of 0.29 to 1.16 and P=0.12. The consistency of these results suggests that,
when performed with appropriate surgical planning and intraoperative assessment, both BCS and OPS can achieve
equivalent oncologic safety in terms of margin clearance.

However, other studies have reported contrasting outcomes. Mohammedahmed et al and Tian et al demonstrated that OPS
was associated with significantly lower rates of positive surgical margins compared to conventional BCS. This discrepancy
may be attributed to several factors, including variations in surgical techniques, tumor characteristics, patient selection, and the
extent of tissue resection permitted by oncoplastic approaches. OPS allows for wider excision of breast tissue with immediate
reshaping, potentially reducing margin positivity while maintaining cosmetic outcomes. In contrast, traditional BCS may be
limited by aesthetic considerations that constrain the amount of tissue removed. Differences in pathological assessment
methods and definitions of “positive margins” across studies may also contribute to these divergent findings.

Our observation of a higher rate of postoperative complications in the OPS group compared to BCS conflicts with the
findings reported by Hasan et al who found no significant difference in surgical complications between OPS and BCS
groups.® Our finding suggests that the more extensive tissue mobilization and reconstruction inherent to oncoplastic
techniques may increase the risk of complications such as wound healing issues, infections, and hematomas.

Our finding highlights an important trade-off in breast cancer surgery: while OPS offers oncological and aesthetic
benefits—such as reduced re-excision rates and better cosmetic outcomes—it may do so at the cost of higher periopera-
tive morbidity. Our results reinforce the need for careful patient selection when considering oncoplastic techniques,
particularly in individuals with comorbidities or other risk factors for poor wound healing.

This multicentre, real-world cohort benefits from multidisciplinary case selection, standardized histopathological
review, and detailed perioperative and operative data, which together strengthen the clinical relevance of the observation
that OPS achieves lower margin positivity even for more complex tumours. Nonetheless, the retrospective, non-
randomized design, modest sample size, heterogeneity of oncoplastic techniques and surgeon experience, short follow-
up limited to 30-day outcomes, and absence of standardized cosmetic assessments or validated patient-reported outcome
measures constrain causal inference and generalizability. Future research should therefore prioritise prospective, ideally
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randomized, multicentre studies with standardized OPS protocols and structured surgeon training, extended oncologic
and aesthetic follow-up incorporating validated PROMs, and formal cost-effectiveness analyses to clarify which patients
benefit most and how perioperative morbidity can be minimised.

Conclusion

The field of oncoplastic breast surgery (OPS) for treating operable breast cancer is still evolving. Despite several
challenges in its development, our study provides valuable insights into its current implementation in Indonesia. We
observed a higher rate of postoperative complications in the OPS group compared to the conventional breast-conserving
surgery (BCS) group, which highlights the need for continued refinement of surgical techniques, perioperative care, and
patient selection criteria as the procedure gains wider adoption. Interestingly, our cohort also demonstrated a younger age
distribution of Indonesian breast cancer patients compared to reports from other regions, suggesting potential biological,
genetic, or sociodemographic differences that may influence surgical decision-making and outcomes. Nevertheless, we
remain optimistic that ongoing advancements in surgical science, training, and multidisciplinary collaboration will enable
the next generation of breast surgeons to establish OPS as a safe and promising alternative—pending further high-quality
evidence—for the treatment of operable breast cancer in Indonesia.
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