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ARTICLE INFO ABSTRACT

Received: Background: With 2.3 million new breast cancer cases globally in 2020 and
g::g 33_25 advances in treatment, the focus has shifted to managing long-term complications
23 July 2025 such as arm lymphedema. While oncoplastic breast surgery is increasingly used to
Accepted: enhance cosmetic outcomes, its effect on arm lymphedema remains unclear.
23 July 2025 However, the manipulation of breast tissue and increased vascular and lymphatic

disruption raise concerns about an elevated risk of postoperative lymphedema. This
scoping review explores the existing literature on oncoplastic breast surgery and arm
lymphedema.

Methods: This review is part of a systematic review registered in PROSPERO,
focusing on lymphedema outcomes. The systematic search identified 4185
publications, with 4 studies meeting the inclusion criteria for oncoplastic surgery and
arm lymphedema. Transforming to a scoping review, an additional study was
included, totaling 5 studies. Data were extracted on study design, population, type
of surgery, lymphedema measurement, and risk factors. Citations and screening were
managed using Covidence.

Results: The 5 studies included 1532 patients with follow-up periods ranging
from 12 months to 7.4 years. Lymphedema rates for oncoplastic breast-conserving
surgery (OBCS) varied between 0% and 11%, with an overall rate of 6.7%.

Conclusion: Due to inconsistent reporting and a lack of long-term follow-up data,
no definitive conclusions regarding the risk of arm lymphedema related to
oncoplastic breast surgery could be drawn. Future prospective studies with

Keywords:
oncoplastic surgery,
breast neoplasms,

lymphedema, scoping standardized lymphedema measurements and specific evaluations of oncoplastic
review, long-term adverse  breast surgery techniques are needed. Addressing these gaps is crucial for improving
effects patient outcomes and guiding clinical decisions.

Copyright © 2025. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License, which permits
copy and redistribution of the material in any medium or format or adapt, remix, transform, and build upon the material for any purpose, except for commercial purposes.

INTRODUCTION

One in 10 Danish women have breast cancer
*Address for correspondence: during their lifetime' %, with 2.3 million new cases
Mrs. Cecilie Mullerup Laustsen-Kiel, globally in 2020°, making breast cancer the most
Department of Plastic Surgery and Bums Treatment. frequent cancer among women. Advances in treatment
Copenhagen University Hospital, Inge Lehmannsvej 8, .. . . 4 R
2100, Denmark. have significantly improved survival rates®, shifting
Email: Cecilie.mullerup.laustsen-kiel@regionh.dk attention toward managing long-term complications
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such as arm lymphedema.>® Various factors influence
the incidence of arm lymphedema, including the type
of surgery, body mass index (BMI), and adjuvant
therapy.” Furthermore, lymphedema is linked to
chronic pain, fatigue, heaviness, and functional
impairments, which profoundly impact the patient’s
quality of life and sleep quality.®!?

A recent systematic review including 2 343 878
patients found that breast-conserving surgery
combined with radiotherapy is associated with
improved survival compared to mastectomy.!
Specifically, the findings indicate that breast-
conserving surgery for patients with early-stage breast
cancer remains consistent, regardless of whether
mastectomy is performed with or without
radiotherapy. Consequently, this recent advancement
may increase the demand for oncoplastic
reconstruction as patients and clinicians aim to
optimize oncologic outcomes in breast cancer
treatment.

Although a study found aesthetic outcomes to be
significantly higher for breast-conserving surgery
than the modified radical mastectomy group'*, not all
patients have satisfactory aesthetic results.
Consequently, oncoplastic breast-conserving surgery
(OBCS) has been increasingly adopted to enhance
aesthetic  outcomes following breast cancer
surgery.!>!®  OBCS integrates oncologic and
reconstructive techniques and involves volume
replacement, reduction, and displacement following
breast-conserving surgery.!” However, despite the
rising popularity and demonstrated aesthetic benefits
of OBCS'"™, the impact of this approach on the
development of arm lymphedema remains unclear.

The incidence of arm lymphedema following
breast cancer surgery is highly variable (4% to 40%)
and depends on factors such as surgical technique,
extent of axillary intervention, and adjuvant
therapies.” While the risk factors for lymphedema
following conventional breast-conserving therapy and
mastectomy are relatively well-documented, the
incidence and contributing factors following OBCS
remain poorly defined. Some studies suggest that the
extensive tissue rearrangement in OBCS could disrupt
lymphatic pathways, increasing the risk of arm
lymphedema. For example, Oberhauser ef al. found a
higher incidence of chronic pain and lymphedema in
OBCS patients compared to conventional breast-
conserving surgery, highlighting a potential link
between tissue manipulation and lymphatic
disruption.”

Notably, OBCS allows for more extensive tumor
excision with immediate volume replacement or
redistribution, potentially reducing the need for
mastectomy while improving cosmetic results.'
Indeed, manipulating breast tissue and the potential
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for increased vascular and lymphatic disruption raise
concerns about elevated risks of postoperative
lymphedema. Although previous research has
explored arm morbidity after oncoplastic surgery?’,
there is a lack of comprehensive evidence regarding
its effect on arm lymphedema.

Given the physiological mechanisms involved in
arm lymphedema, it is plausible to hypothesize that
OBCS may contribute to a different risk of
lymphedema compared to other surgical techniques
that involve more manipulation of breast tissue with
the inherent lymphatic structures. However, various
techniques are used for OBCS, where adjacent tissues
(perforator flaps) reconstruct the missing part of the
breast. This could perhaps alleviate the inherent risk
of lymphedema as a consequence of axillary
surgery/staging. An example is the latissimus dorsi
flap, which has been suggested to serve as a lymphatic
bridge as it traverses the axillary region®!, where
lymph node surgery and radiation impair lymphatics.
With confirmed lymphedema risk after OBCS,
guidelines should update preoperative counseling and
lymphatic-preserving techniques. Conversely, if
OBCS demonstrates reduced lymphedema risk, this
would further support its adoption as a breast-
conserving strategy, offering both aesthetic and
psychological benefits. Because preoperative fear of
lymphedema contributes to postoperative anxiety,
early education may help alleviate concerns and
improve patient outcomes.?* Therefore, clarifying this
relationship will enhance patient counseling and guide
preventive strategies.

This scoping review systematically maps existing
literature to assess reported effects of OBCS on arm
lymphedema, identifying knowledge gaps to guide
future research.

METHODS

This scoping review was conducted as part of a
systematic review focusing on lymphedema outcomes
following breast cancer surgery, with the protocol
registered in the Prospective Register of Systematic
Reviews (PROSPERO: CRD42024506355). Two
independent authors screened all titles, abstracts, and
full texts. All citations and screening were handled by
Covidence (www.covidence.org). Only a limited
number of studies met the inclusion criteria for
oncoplastic surgery. We therefore conducted a
scoping review to analyze relevant studies identified
through our PROSPERO-registered systematic
review, allowing for a comprehensive assessment of
current evidence gaps. Through collaborative
discussion, the authors developed a data-charting form
to establish the variables for extraction. One author
performed the data extraction, which was then
independently verified by a second author. The data-

Laustsen-Kiel et al. Arch Breast Cancer 2025; Vol. 12, No. 4: 392-400 393


http://www.covidence.org/

@ Oncoplast lymphedema

charting form was continuously updated in an iterative
process. The risk of bias was assessed independently
by 2 authors using the Methodological Index for Non-
Randomised Studies (MINORS) tool*
(Supplementary Table 1). The MINORS is a valid
instrument designed to assess the methodological

Table 1. Search Strategy and Data Extraction Items

quality of nonrandomized surgical studies, whether
comparative or noncomparative; any discrepancies
were resolved through discussion. The search strategy
and data extraction can be seen in Table 1 and
Supplementary Table 2.

Items Specification

Data of original and
updated search
Databases and other
sources searched
Search terms used

December 24, 2023. August 23, 2024.
PubMed, Embase (through Ovid), Cochrane Central, BASE

Upper extremity, upper body, arm, axilla, elbow, hand, hands, wrist, shoulder, shoulders,

forearm, breast cancer-related lymphedema, BCRL

AND

breast reconstruction, autologous reconstruction, direct-to-implant reconstruction, two-stage
implant reconstruction, two-stage implant reconstruction, oncoplastic surgery,
mammaplasty, mastectomy, lumpectomy

AND

post-mastectomy lymphedema, lymphedema, lymphoedema, arm lymphedema, upper
extremity lymphedema, arm swelling post breast cancer, breast cancer-related lymphedema,

BCRL, upper body morbidity

Timeframe PubMed and Embase: from inception to August 23, 2024
Cochrane: from inception to December 24, 2023
BASE: from 2016 to August 23, 2024

Language restrictions None

Inclusion criteria

Studies examining lymphedema after oncoplastic surgery.

Studies with a mean follow-up of a minimum of 12 months.

Exclusion criteria

Narrative reviews, meta-analyses and systematic reviews, editorials, letters, and

commentary; no full text available; studies where an intervention to reduce lymphedema

was investigated.
Data extraction
and exclusion criteria.

Study characteristics: author, year, country, study design, population description, inclusion

Type of surgery and procedures, follow-up, incidence or prevalence of lymphedema.
Lymphedema measurement and diagnostic criteria for lymphedema.

Patient demographics: age, body mass index, smoking status.

Pathology, chemotherapy, radiotherapy, and surgical axillary intervention.

We used a descriptive approach to synthesize the
extracted data. Key study characteristics were
presented in tabular format (Table 2; Supplementary
Table 2), while methodological gaps, patterns, and
variations were analyzed through narrative synthesis.

RESULTS

The systematic search found 4185 publications (see
PRISMA chart Figure 1). Four studies adhered to the
original criteria from the PROSPERO protocol.?*?’ In
addition, 1 study, which had been excluded due to an
unspecified method of measuring lymphedema, was
included in this review.!” Lauritzen et al. studied
volume replacement methods with lateral intercostal
artery perforator flaps (n=3), muscle-sparing
latissimus dorsi flaps (n = 1), and volume displacement
(n=17).% Oberhauser et al. used tumorectomy with
replacement methods or glandular flaps (Grisotti
[n=6]), oncoplastic mastopexy (Benelli [n=70], V-

mammoplasty [n=21], and Hemibatwing [n=33]),
and oncoplastic reduction mammoplasty (defined by
the use of glandular flaps, nononcologic skin, and
tissue resection)."” In the study by Gowda er al.,
oncoplastic reduction was used but not further
specified®®, while 2 studies did not describe the specific
type of oncoplastic surgery.”? The analysis
comprised 1532 patients with 510 oncoplastic
surgeries from the 5 publications, with follow-up
periods ranging from 12 months to 7.4 years.
Assessments by MINORS yielded an average of just
53.75% of the total possible points. Key contributing
factors included the absence of prospective sample size
calculations in all studies, only 1 study reporting loss
to follow-up?®, short follow-up periods, and a lack of
documented pre-established study protocols. All
included studies, presented in Table 2, were published
after 2019.
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References from other sources (n = 37)
Citation searching (n = 37)

References from databases/registers (n = 4.148)
Embase (n=1.707)
PubMed (n = 1.659)

E Cochrane reviews (n = 53)
"','.: Cochrane trials (n = 342)
5:_:’ Grey literature (BASE) (n = 387)
=
@
=
l P References removed (n = 1.083)
References in Duplicates identified manually {n = 21)
total (n = 4.185) Duplicates identified by Covidence
(n=1.085)
>
4
Studies screened (n = 3.079) | Studies excluded (n = 2.373)
A
Studies sought for retrieval (n = 706) Studies excluded (n =531)
¢ 1. Wrong publication type. [eg. review, letter
to editor, dissertation) {n =41)
. N 2. abstract with no full text (eg.
Studies assessed for eligibility (n = 706) conference abstract, abstract book)) (n=
1137}
= 3. Wrong study design (eg. case, or case control
-
W with less than 50) (n = 6)
4. Intervention for lymphedema (eg. LVA, early
Studies meeting predefined criteria (n = 175) demmpressmn_] (n=22) . .
5. Wrong patient population (2. only patients
with lymphedema included) (n =8)
6. Follow-up less than 12 months or not specified
- , {n=38)
> Studies on breast reconstruction (n 7. Measurement of ymphedema
=23) not objective/not specified (n = 87)
8. Wrong outcome (eg. not specified prevalence
by surgery type) (n =107)
« | Studies only including mastectomy 9. Full text might exist but cannot be found (n =
r
or lumpectomy (n = 148} 108)
i 4
% Studies on oncoplastic | Conversion to Scoping review | Totalincluded studies on
S surgery (n=4) - add{;ng 1 previously excluded “| oncoplastic surgery (n = 5}
£ study

Figure 1. PRISMA Diagram
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Table 2. Overview of Included Studies

. No. of a
First author, year participants and Lymphedema Baseline Lymphedema measurement/diagnostic MINORS score
Type of study . Follow-up o and comparative
Country surgery type (patients) measurement criteria study (yes/no)

(patients)
Brandini da Silva et al.,> 2019 Total: 300 Total: 62 Mean, 7.4 y; No Water displacement/volume in the risk arm  8/16; no
Cross-sectional observational OBCS: 249 Rate: 20.7% range, 1.2-20.6 y >200 mL vs nonrisk arm
Brazil BCS: 51
Gowda et al.,** 2021 Total: 584 Total: 63 >ly No If physical therapy referral was placed on 13/24; yes
Retrospective cohort OBCS: 54 Rate: 11% clinical signs and symptoms.
USA BCS: 529 OBCS: 6 Multidisciplinary team (MDT) decision.
Rate: 11.1%
BCS: 57
Rate: 10.8%
Lauritzen et al.,*® 2023 Total: 11 Total: 0 12 mo Yes Bioimpedance spectroscopy (BIS) + 11/16; no
Prospective cohort OBCS: 11 Rate: 0% circumference measurement/presence of
Denmark lymphedema (International Society of
Lymphology staging system)
Obi et al.,*” 2020 Total: 201 Total: 1 Median, 23 mo; Not specified Not specified; graded according to 6/16; no
Retrospective cohort OBCS: 8 Rate: 0.5% range, 0—73 mo Common Terminology Criteria for Adverse
USA BCS: 193 Events, version 4.0
Oberhauser et al.,'® 2020 Total: 436 OBCS: 11 Median, 22.8 mo; No Not specified 14/24; yes
Retrospective cohort OBCS: 188 Rate: 5.9% range, 8—40.9 mo
Switzerland BCS: 95 BCS: 1
T™: 52 Rate: 1%
NSM: 101 ™: 7
Rate: 13.5%
NSM: 5
Rate: 5%

BCS, breast-conserving surgery; IORT, intraoperative radiation therapy; NSM, nipple-sparing mastectomy group; OBCS, oncoplastic breast-conserving surgery; TM, total mastectomy. BCRL, breast

cancer-related lymphedema

AMINORS score: For noncomparative studies, the maximum score is 16; for comparative studies, the maximum score is 24.
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Three of the 5 studies report the rate of
lymphedema related to OBCS: Gowda et al. report a
rate of 11% (6 of 54 patients), Lauritzen ef al. report a
rate of 0% (0 of 11 patients), and Oberhauser et al.
report a rate of 5.9% (11 of 188 patients). In total, 17
of 253 patients presented with lymphedema, resulting
in an overall rate of 6.7%. Lauritzen et al. and Gowda
et al. suggest that oncoplastic surgery does not
significantly alter the risk of arm lymphedema
compared to other surgical approaches. Oberhauser et
al. found a potential increased long-term risk but did
not describe the diagnostic criteria or measurement
method of lymphedema. However, the reviewed
studies did not necessarily focus on lymphedema
outcomes. For example, Silva et al. and Obi et al. did
not report the rate of arm lymphedema related to OBCS
nor the difference between OBCS and breast-
conserving surgery. Silva et al. aimed to validate a
quality-of-life questionnaire, failing to present any
lymphedema data related to oncoplastic surgery, while
Obi et al. focused on evaluating outcomes following
intraoperative radiation therapy and did not deal with
lymphedema or oncoplastic surgery.

Risk factors for lymphedema are a BMI greater
than 25, axillary surgery, pathology, chemotherapy,
and radiotherapy.” In 4 of the 5 studies, mean BMIs
were reported to range from 25.7 to 29. All studies
included data on axillary intervention, chemotherapy,
and radiotherapy but were not necessarily related to
either breast cancer-related lymphedema (BCRL) or
oncoplastic surgery. Obi et al. and Brandini da Silva et
al. did not report baseline values for -either
lymphedema vs. non-lymphedema or BCS vs OBCS.
In contrast, Lauritzen et al. only included oncoplastic
procedures®®, and as no patients developed arm
lymphedema, no comparison was possible. Oberhauser
et al. reported baseline values for OBCS vs BCS but
not lymphedema vs. non-lymphedema. On the
contrary, Gowda ef al. did not report baseline values
for OBCS vs BCS. Gowda et al. did, however, describe
differences between the BCS and the OBCS group, as
they found patients with OBCS had a higher BMI,
larger breast mass removed, and were less likely to
receive sentinel lymph node biopsy (SLNB) and boost
radiation, although supraclavicular radiation was more
common in this group. They also reported baseline
values for lymphedema vs. non-lymphedema, where
they found neoadjuvant therapy, high BMI, radiation,
and large breast mass resection as risk factors;** only
breast specimen mass, axillary radiation, and
neoadjuvant therapy were significantly associated with
lymphedema on multivariable analysis. Regardless of
the type of breast surgery, 2 studies found a connection
between axillary lymph node dissection and
lymphedema.?* 2> Supplementary Table 3 summarizes
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the data on known risk factors extracted from all 5
studies.

DISCUSSION

This review reveals a notable lack of evidence on
the topic. Current data do not conclusively link OBCS
to a higher or lower risk of lymphedema compared to
other procedures.

The pathophysiology of lymphedema is highly
complex; however, for BCRL, it essentially begins
with the interruption of lymphatic flow in the arm?®,
This results in an overload of protein-rich fluid in the
interstitium, causing an inflammatory response, in
which the deposition and remodeling of adipose
tissue, depletion of growth factors such as vascular
endothelial growth factor C (VEGF-C), and
infiltration of CD4" cells all contribute to chronic
lymphedema.?*®  Although oncoplastic surgery
generally spares the axillae, the impact of individual
techniques on lymphedema prevalence remains
unclear and warrants investigation. Unfortunately,
not all studies included data on the level of
oncoplastic surgery, and only Lauritzen ef al. reported
on the relationship between level of oncoplastic
surgery and lymphedema outcome.?®

A few other risk factors for arm lymphedema
were identified in the included studies, but the
relationship between these and OBCS was not
investigated. BMI and breast size may potentially
confound arm lymphedema risk after OBCS, though
the reviewed studies were not designed to assess this
relationship. The findings by Lauritzen et al. suggest
a risk of breast lymphedema rather than arm
lymphedema, which has recently been explored in a
study on the effect of oncoplastic surgery on breast
lymphedema®!, where an increased risk of breast
lymphedema was found to be associated with an
increased breast volume, but not with OBCS. The
relationship between breast lymphedema and breast-
conserving surgery has recently been explored in a
review?2, which found BMI, breast size, tumor size,
tumor site, type of surgery (not further specified), and
adjuvant therapy to be potential risk factors.

The study by Oberhauser!® was the only study
that found oncoplastic surgery to be a potential risk
factor for arm lymphedema. Our analysis revealed
that 77.9% of patients in the BCS group received
radiotherapy, compared to 85.6% in the OBCS group.
Additionally, more patients with OBCS underwent
chemotherapy compared to those with BCS in the
study by Oberhauser. The higher lymphedema
incidence rate found for OBCS could potentially be
attributed to radiation and/or chemotherapy. Gowda
et al. found that patients who received oncoplastic
reduction were less likely to receive boost radiation
(P<0.01).** but were more likely to receive
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supraclavicular radiation (P=0.04). Radiotherapy
administration rates varied across studies. Lauritzen
et al reported that 90.9% of OBCS patients
underwent radiotherapy, while Obi et al. documented
universal radiotherapy administration in their cohort.
However, Silva et al. did not provide comparative
data between surgical approaches.?’

BCRL imposes both clinical and financial
burdens®*, requiring long-term management as a
chronic condition. Complex decongestive therapy
(CDT) is the standard conservative treatment
consisting of compression garments combined with
manual lymphatic drainage, skin care, patient
education, and therapeutic exercise**, which all
require therapist involvement and often ongoing
maintenance. Boyages et al. found the mean financial
cost of conservative lymphedema treatment to be
A$977 per 12 months. A recent study found surgical
treatment such as lymphaticovenous anastomosis
(LVA) or vascularized lymph node transfer (VLNT)
to be more cost-effective compared to CDT after 2
years postoperatively.>> VLNT and LVA can both be
combined with breast reconstruction®**’, reducing the
overall cost of surgery, although it is not known how
often these procedures are combined with OBCS.
Theoretically, minimizing the number of surgeries
could lower overall costs to the patient and health
system.

In addition, psychological factors such as fear of
lymphedema play a crucial role in patient experience
and quality of life. Jammallo et @l found that
preoperative fear, younger age at diagnosis, and
axillary lymph node dissection were significantly
associated with higher postoperative fear of
lymphedema, profoundly affecting patients' mental
health and physical activity.?? Fear of lymphedema
may be an underestimated factor that impacts patient
recovery and adherence to recommended
rehabilitation practices, emphasizing the need for
targeted psychological interventions as part of routine
care. This underscores the need to investigate
predisposing surgical factors like OBCS, while
emphasizing the importance of preoperative
education and long-term psychological support for
surgical breast cancer patients.

Major limitations identified across the reviewed
studies are the inconsistency in measuring
lymphedema and the lack of long-term follow-up
data, as reflected in the low MINORS score of only
53.75%. Additionally, most studies did not
specifically differentiate between various types of
oncoplastic surgery, making it difficult to conclude
on specific OBCS techniques and their impact on
lymphedema risk. These limitations are partly due to
arm lymphedema not being the main focus of the
studies. All identified studies were published after

2019, indicating that this area is a relatively new field
of interest and could explain the scarcity of studies on
the subject. Future research is needed with a specific
focus on arm lymphedema after OBCS. In particular,
prospective studies are required with a larger sample
size, standardized measurements of lymphedema
including objective baseline measurements, and
information on known risk factors for arm
lymphedema as well as oncoplastic techniques used
to evaluate the association between specific OBCS
techniques and arm lymphedema risk.

CONCLUSION

This review identified significant knowledge
gaps in the literature regarding the long-term effects
of oncoplastic surgery on arm lymphedema. The
majority of the studies lack detailed analyses of
specific OBCS techniques, and few have evaluated
the long-term incidence of lymphedema beyond the
immediate postoperative period. Addressing these
gaps is crucial not only for improving patient
outcomes and guiding clinical decision-making but
also for improving patient information and education,
which can help minimize the potential fear of long-
term side effects of breast cancer treatment.
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