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ABSTRACT ARTICLE HISTORY
Background: This study aimed to compare the incidence and long-term progression of breast cancer-related Received 26 November
lymphedema (BCRL) following autologous or implant-based breast reconstruction, with subgroup analysis 2025

based on prepectoral versus subpectoral implant placement. Accepted 23 April 2026
Methods: A retrospective review was conducted of 228 patients who underwent mastectomy and immediate ~ Published 2 June 2026
breast reconstruction by a single surgeon between 2017 and 2020, using either a deep inferior epigastric per- KEYWORDS

forator (DIEP) flap or a tissue expander. Arm circumference was measured at standardized proximal and distal Breast reconstruction;
points. BCRL was diagnosed clinically and confirmed by lymphoscintigraphy demonstrating dermal backflow lymphedema; prepectoral;
and/or delayed axillary nodal uptake. Soft-tissue compliance was assessed using ultrasonography to evaluate subpectoral; DIEP flap;
differences in tissue response with and without compression. implant-based
Results: The overall incidence of BCRL showed no significant difference among groups (DIEP 8.9%, prepectoral reconstruction

14.8%, subpectoral 15.6%). However, during 2-year follow-up, the subpectoral group demonstrated faster pro-
gression and greater limb volume increase compared with the DIEP and prepectoral groups. Improvements in
soft-tissue compliance were greatest in the DIEP group, followed by the prepectoral group, while the subpec-
toral group showed the least improvement.

Conclusions: Autologous reconstruction demonstrated the most favorable lymphatic outcomes, supporting
prior literature. Among implant-based approaches, prepectoral placement was associated with a milder course
of BCRL than subpectoral placement, possibly due to decreased postoperative pain and shoulder restriction.
These findings suggest that reconstruction type and implant placement plane may influence BCRL severity
and should be considered when planning surgery to reduce complications and optimize long-term outcomes.

Introduction or lead to more unfavorable clinical outcomes than autologous
techniques [12-17].

Nowadays, prepectoral IBR is an increasing trend due to its clinical
advantages, including quicker expansion, improved aesthetic
outcomes, and reduced postoperative pain [18-25]. However, this
approach may entail a higher risk of acute complications such as skin
flap necrosis, and its long-term impact on the lymphatic system
remains to be fully elucidated [26, 27]. In other words previous studies
comparing reconstruction types (autologous vs. implant) on the
development of lymphedema have primarily focused on subpectoral
placement or failed to specify the implant plane.

To address this gap, our study specifically differentiated IBR into
prepectoral and subpectoral groups to compare both the incidence
and long-term clinical progression of BCRL according to the surgical
technique, using autologous reconstruction as a control group.

Breast cancer-related lymphedema (BCRL) is one of the most serious
complications of breast cancer treatment that can significantly
impact patients’ quality of life [1, 2]. In recent years, advances in
microsurgical and physiological techniques — such as lymphovenous
bypass, vascularized lymph node (LN) transfer, and lymphatic recon-
struction, along with non-operative decongestive physical therapy —
have led to meaningful improvements in outcomes and expanded
the treatment landscape for BCRL [3-5]. These developments have
shifted management strategies from focusing on prevention to a
more comprehensive approach that integrates early detection, risk
reduction, and active treatment. Despite these advances, BCRL
remains a clinically significant and multifactorial condition influenced
by both oncologic treatment and reconstructive technique.

BCRL is known to be associated with factors such as body mass
index (BMI), type of mastectomy, axillary LN dissection, postoperative
irradiation, and LN involvement by tumor cells [6-8]. Although Methods
previous comparative studies between autologous and implant-
based reconstruction (IBR) have shown mixed results [9-11], a Outcomes of patients with breast cancer who underwent mastec-
significant body of literature suggest that IBR may carry a higher risk ~ tomy and immediate reconstruction using a tissue expander (Mentor
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Worldwide LLC, Irvine, CA, USA) or deep inferior epigastric artery per-
forator (DIEP) flap by a single senior surgeon (J.H.L) between 2017
and 2020 were analyzed in this study. The tissue expander group was
further divided into subpectoral and prepectoral groups. In the sub-
pectoral reconstruction group, the upper two-thirds of the expanders
were covered by the pectoralis major muscle, while the lower one-
third was covered by acellular dermal matrix (MegaDerm®; L&C Bio
Inc., Seoul, Korea). For the prepectoral reconstruction group, recon-
structions were performed in a subcutaneous pocket with anterior
coverage of the tissue expander using an acellular dermal matrix.
Postoperatively, patients underwent systematic surveillance by reha-
bilitation specialists every 3 months during the first year and every 6
months thereafter for at least 5 years. Arm swelling within the first 3
months was regarded as a transient reaction. To capture late-onset
cases, patients were assessed for subjective symptoms during routine
visits and educated to report any changes between appointments.
Once diagnosed with lymphedema after the surgery, charts were
reviewed for a minimum of 2 years to assess the incidence and sever-
ity of ymphedema.

Patients with missing data, pre-existing lymphedema before
mastectomy or at presentation, operative treatment for lymphedema,
or preoperative radiation therapy were excluded from the study.
Patients undergoing breast reconstruction with autologous flaps
combined with implants or tissue expanders, direct-to-implant
reconstruction, or delayed reconstruction were also excluded.

Data collection

Data were collected from the individual patient’s medical records,
including preoperative patient characteristics such as age, BMI, and
co-morbidities such as diabetes mellitus and hypertension, and
smoking status. Additionally, information on reconstruction method,
axillary operation (sentinel LN biopsy only with simple mastectomy
or axillary LN dissection with modified radical mastectomy), number
of dissected LNs, number of tumor-positive LNs, and the administra-
tion of preoperative or postoperative chemotherapy or radiotherapy
(RT) was also recorded.

Regarding the timing of RT relative to BCRL, ‘pre-RT’ was defined
as cases where BCRL was diagnosed before the first fraction of
postoperative RT, whereas ‘post-RT referred to a diagnosis made after
the initiation of RT.

Definition of lymphedema

Circumference measurements were taken by rehabilitation doctors at
two standardized points on the upper extremity: the upper point
(Point A), defined as 10 cm proximal to the lateral epicondyle of the
elbow, and the lower point (Point B), defined as 10 cm distal to the
lateral epicondyle. Measurements were performed with the patient in
the sitting position, with the elbow fully extended and the forearm
pronated. A diagnosis of lymphedema was made when the circumfer-
ence difference between the affected and unaffected upper extremi-
ties was greater than 2 cm at either location. In accordance with
institutional protocol, the diagnosis was additionally confirmed by
lymphoscintigraphy demonstrating dermal backflow and/or delayed
or absent axillary nodal visualization.

All patients diagnosed with lymphedema underwent a
standardized program of complex decongestive therapy performed
by trained physical therapists, which included manual lymphatic
drainage in a distal-to-proximal direction, compression bandaging,
and individualized exercise therapy. Specifically, Mobiderm®
(Thuasne, St-Etienne, France) was utilized during the intensive phase
of compression bandaging to enhance lymphatic drainage and

prevent soft-tissue fibrosis. Additionally, patients received weight
management counseling from the Department of Rehabilitation
Medicine to maintain BMI stability and minimize confounding effects
on lymphedema progression.

Soft tissue compliance measurement using ultrasonography

Once lymphedema was diagnosed, skin and subcutaneous tissue
thickness were measured using ultrasonography by a single rehabili-
tation doctor. Soft tissue thickness was defined as the sum of skin and
subcutaneous tissue thicknesses on ultrasonography. For compliance
measurements, soft tissue thickness was measured without any pres-
sure and once again while applying maximal compression.

Based on a previous study, compliance was defined as the
difference in soft tissue thickness with and without compression
divided by the soft tissue thickness without compression [27, 28]. In
cases of severe lymphedema where tissue becomes fibrotic, the soft
tissue thickness will not change with compression, resulting in
decreased compliance. Compliance was measured at identical points,
along with circumference measurements, at the time of diagnosis
and 2 years after diagnosis. The compliance ratio was calculated by
dividing the compliance of the affected upper extremity by that of
the unaffected side.

Thickness without pressure —
Thickness with maximal pressure

Compliance = - -
Thickness without pressure

Statistical analysis

The clinicopathological characteristics were compared among three
different groups. Categorical variables were compared using the chi-
squared (x?) test or Fisher’s exact test, while continuous variables
were compared using one-way analysis of variance or the Student’s
t-test. Univariable and multivariable Cox proportional hazard regres-
sion models were used to identify prognostic factors for lymphedema
development. A Bonferroni correction was used to account for multi-
ple comparisons among the three groups. A P-value of less than 0.016
was considered statistically significant.

Results
Analysis of the overall study population

Initially, a total of 298 patients undergoing breast reconstruction dur-
ing the study period were identified. After excluding 70 patients
based on the selection criteria, 228 patients who underwent immedi-
ate reconstruction following a mastectomy were included in the anal-
ysis. Among the 228 mastectomies, 90 patients received DIEP
reconstruction (Group 1), while 138 patients underwent two-stage
tissue expander/implant reconstruction. Within the two-stage recon-
struction group, 61 patients underwent the prepectoral approach
(Group 2), and 77 underwent the subpectoral approach (Group 3).
Table 1 summarizes the patient demographics, and there were no sig-
nificant differences in preoperative patient demographics and opera-
tive details among the three groups, except for a significantly higher
BMI in the DIEP group (P = 0.003).

As presented in Table 1, there were no significant differences in
the proportion of patients undergoing axillary LN dissection (52.2%
in DIEP, 45.9% in prepectoral, and 35.1% in subpectoral; P = 0.083) or
adjuvant RT (40.0%, 41.0%, and 41.6%, respectively; P = 0.979).
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Table 1. Comparison of clinicopathological characteristics in autologous and tissue expander/implant reconstruction groups.

Characteristics DIEP (n = 90) Prepectoral (n=61) Subpectoral (n=77) P
Patient characteristics
Age 51177 504 +84 51.8+8.0 0.618
DM (%) 8(8.9) 5(8.2) 5(6.5) 0.86
HTN (%) 12(13.3) 5(8.2) 9(11.7) 0.619
Smoking (%) 4(4.4) 4(6.6) 5(6.5) 0.818
BMI 243+1.7 232+29 23.1+33 0.003**
Pathological characteristics
Tumor type (%) Insitu 10 (11.1) 11(18.0) 9(11.7) 0418
Invasive carcinoma 80 (88.9) 50 (82.0) 68 (88.3)
Mean no. of dissected LNs 6.8+838 6.1+1.9 6.0+£2.0 0.715
Tumor-positive LNs 0.7+15 06+1.2 09+14 0.53
Surgical characteristics
Axillary operation (%) SLNB only 43 (47.8) 33 (54.1) 50 (64.9) 0.083
ALND 47 (52.2) 28 (45.9) 27 (35.1)
Treatment characteristics
Chemotherapy (%) None 21(23.3) 16 (26.2) 20(26.0) 0.464
Adjuvant 64 (71.1) 38(62.3) 47 (61.0)
Neoadjuvant & adjuvant 5(5.6) 7(11.5) 10(13.0)
Radiotherapy (%) None 54 (60.0) 36 (59.0) 45 (58.4) 0.979
Adjuvant 36 (40.0) 25 (41.0) 32(41.6)

DIEP: deep inferior epigastric artery perforator; DM: diabetes mellitus; HTN: hypertension; BMI: body mass index; SLNB: sentinel lymph node biopsy;

ALND: axillary lymph node dissection.

Follow-up duration was also uniform, with a minimum of 2 years for
all patients.

These findings indicate that the three groups were comparable
with respect to the major determinants of lymphedema risk and
suggest that the differences observed in clinical progression between
subpectoral and prepectoral reconstruction are unlikely to be
explained solely by imbalances in axillary surgery or RT exposure.

BCRL incidence and associated risk factors

During the study period, 228 patients underwent immediate breast
reconstruction (90 DIEP, 61 prepectoral, and 77 subpectoral).
Lymphedema developed in 29 patients during follow-up, with no sig-
nificant difference in the overall incidence among the three groups (P
= 0.37; Table 2). While the initial incidence was not affected by the
reconstruction method, the plane of implant placement significantly
influenced the clinical course after BCRL onset.

Univariable analysis revealed that patients’ characteristics were
not related to lymphedema risk. However, surgical and treatment
factors were significantly associated with an increased risk of
lymphedema: axillary surgery type, the number of tumor-positive
LNs, and postoperative RT (all P < 0.001), as well as the total number
of dissected LNs (P=0.011) (Table 3). In the subsequent multivariable
model, all of these factors remained independent and statistically
significant predictors for BCRL development, with the exception of
axillary surgery type (Table 3).

To evaluate potential confounding factors, we compared key
treatment and baseline characteristics across the groups (Table 4).
The distribution of Axillary lymph node dissection (ALND) versus

Table 2. Overall 2-year incidence of lymphedema by the reconstruction
method.

Reconstruction Total no. of No. of Incidence of P

Method patients patients with  lymphedema
lymphedema (%)

Overall 228 29 0.37

DIEP 90 8 8.9

Prepectoral 61 9 14.8

Subpectoral 77 12 15.6

DIEP: deep inferior epigastric artery perforator.

Sentinel lymph node biopsy (SLNB) (P = 0.371), RT exposure (P =
0.962), and other clinicopathological variables (all P > 0.05) were well-
balanced.

In addition, we compared the BMI of patients diagnosed with
lymphedema across the three groups. At the time of diagnosis, BMI
was 23.2 £ 1.45 kg/m? in the DIEP group, 24.52 + 3.76 kg/m? in the
prepectoral group, and 23.1 £ 2.54 kg/m? in the subpectoral group (P
= 0.447). Two years post-diagnosis, the values remained similar at
23.15 + 1.96 kg/m?, 23.89 + 2.79 kg/m? and 22.50 + 2.14 kg/m?,
respectively (P = 0.406). These findings indicate that BMI was
consistent across all groups and did not significantly influence
lymphedema progression.

Severity of BCRL

As the incidence of BCRL did not significantly differ between recon-
struction types, we further analyzed the longitudinal changes in arm
circumference and soft tissue compliance to evaluate the severity
and progression of lymphedema among groups.

Circumference of the upper extremity

Table 5 and Figure 1 display the circumference changes over a 2-year
follow-up period after the first diagnosis, comparing different types
of breast reconstruction. At both measurement sites (Point A and B),
significant differences were found among the three reconstruction
groups in terms of the time to reach maximum circumference, the
circumference increase from baseline to peak, and the overall circum-
ference increase from diagnosis to 2 years of follow-up.

Post hoc analysis revealed that the DIEP group exhibited a more
benign course compared to the implant-based breast reconstruction
group. Specifically, significant differences were observed between
the DIEP and subpectoral groups across all measured indicators
(P < 0.016), including maximum circumference and overall
circumference increase (Supplementary Table 1). Compared to the
prepectoral group, the subpectoral reconstruction group exhibited a
more aggressive progression of lymphedema, with a higher
magnitude of lymphedema (circumference increase from baseline to
peak) and a greater overall increase in circumference over the 2 years
following the first diagnosis. Prepectoral-to-subpectoral comparisons
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Table 3. Univariable and multivariable analyses of risk factors for ymphedema.

Characteristics

Univariable analysis

Multivariable analysis

Hazard ratio P Odds ratio P

Patients’
characteristics

Age 0.98 (0.93-1.03) 0.386

DM 0.38 (0.05-2.99) 0.359

HTN 0.54 (0.12-2.42) 0.42

Smoking 2.18 (0.56-8.44) 0.259

BMI 0.99 (0.86-1.14) 0.894
Surgical
characteristics

Reconstruction

method

DIEP 1.00 (reference)

Prepectoral 1.77 (0.64-4.89) 0.268

Subpectoral 1.89(0.73-4.9) 0.189

Axillary operation

SLNB 1.00 (reference)

ALND 467 (1.91-11.46) <0.001** 0.81 0.74

(0.23-2.82)

Pathological
characteristics
Tumor type

In situ 1.00 (reference)

Invasive 2.21(0.5-9.82) 0.297
carcinoma

No. of dissected 1.27 (1.06-1.53) 0.011** 1.1 0.0002**
LNs (1.04-1.18)
Tumor-positive 2.67 (1.96-3.64) <0.001** 249 <0.001
LNs (1.7-3.64) **
Treatment

characteristics

Postoperative RT 57.72 (7.68-433.58) <0.001** 198.55 0.001**

(vs. none) (7.72-5109.38)
Chemotherapy

None 1.00 (reference)

Adjuvant 3.12(0.9-10.86) 0.074

Adjuvant & 4(0.82-19.6) 0.087

neoadjuvant

DM: diabetes mellitus; HTN: hypertension; BMI: body mass index; DIEP:
deep inferior epigastric artery perforator; SLNB: sentinel lymph node
biopsy; ALND: axillary lymph node dissection; LN: lymph node; RT:
radiation therapy.

were significant for magnitude at both points and for the 2-year
increase at Point B (all P < 0.016); the 2-year increase at Point A showed
a trend (P = 0.018). In addition, the time to maximum circumference
at Point A did not reach the Bonferroni-adjusted threshold (P = 0.04).

These findings suggest that the subpectoral reconstruction group
experienced a more aggressive progression of lymphedema, reaching
maximum circumference more quickly and with a greater magnitude
compared to both the prepectoral and DIEP groups.

Soft tissue compliance of the upper extremity

In the unaffected upper extremity, compliance measured at both the
upper and lower parts did not significantly change over the 2 years
following diagnosis, regardless of the type of reconstruction.
However, in the affected upper extremity, a significant difference in
compliance change was observed among the three groups (Table 6).

Post hoc analysis confirmed that the DIEP group exhibited a greater
increase in compliance compared to the IBR groups. In other words,
autologous reconstruction resulted in improved soft tissue stiffness
relative to IBR. In addition, the prepectoral group demonstrated a more
significant enhancement in compliance than the subpectoral group
(Supplementary Table 2).

In summary, both circumference and compliance analyses
demonstrated that autologous reconstruction was associated with
the most favorable lymphatic outcomes, whereas subpectoral
reconstruction showed the most aggressive progression of BCRL.

Discussion

The impact of breast reconstruction type on the incidence of BCRL
remains controversial. Some literature suggests that autologous
reconstruction, particularly the DIEP flap, reduces BCRL risk through
the 'lymphatic bridge’ effect. This mechanism proposes that vascular-
ized tissue transfer promotes lymphatic regeneration by providing a
physical scaffold for neovascularization and releasing pro-lymphang-
iogenic growth factors, which helps to reconnect interrupted lym-
phatic channels across axillary defects [13-15]. However, other
studies report no significant differences across reconstruction

Table 4. Comparison of clinicopathological characteristics in selected autologous and tissue expander/implant reconstruction groups.

Characteristics DIEP (n=8) Prepectoral (n =9) Subpectoral (n=12) P

Patient characteristics

Age 51516 48.7+7.3 52.0+85 0.532

DM (%) 0(0.0) 1(11.1) 0(0.0) 0.316

HTN (%) 1(12.5) 0(0.0 1(8.3) 0.578

Smoking (%) 0(0.0) 0(0.0) 1(8.3) 0.480

BMI 232+14 245+3.8 23.1+25 0.447

Pathological characteristics

Tumor type (%) In situ 0(0.0) 1(11.1) 1(8.3) 0.644
Invasive carcinoma 8 (100) 8(88.9) 11 (91.7)

Mean no. of dissected LNs 9.6+ 1.1 98+1.4 9.6+0.7 0.911

Tumor-positive LNs 29+04 32+1.0 27+1.0 0.353

Surgical characteristics

Axillary operation (%) SLNB only 2 (25) 2(22.2) 5(41.7) 0.371
ALND 6 (75) 7(77.8) 7 (58.3)

Treatment characteristics

Chemotherapy (%) None 0(0.0) 2(22.2) 1(8.3) 0.305
Adjuvant 8(100) 6 (66.7) 8 (66.7)
Neoadjuvant & adjuvant 0(0.0) 0(0.0) 0(0.0)

Radiotherapy (%) None 4 (50.0) 5(55.6) 6(50.0) 0.962
Adjuvant 4(50.0) 4 (44.4) 6 (50.0)

Radiotherapy timing (%) BCRL before RT 2 (50.0) 1(25.0) 3(50.0) 0.694
BCRL after RT 2(50.0) 3(75.0) 3(50.0)

DIEP: deep inferior epigastric artery perforator; DM: diabetes mellitus; HTN: hypertension; BMI: body mass index; SLNB: sentinel lymph node biopsy;
ALND: axillary lymph node dissection; BCRL: breast cancer-related lymphedema; RT: radiotherapy.
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Table 5. Circumference ratio change between the different reconstruction groups.
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Parameter DIEP Prepectoral Subpectoral P
Time for reaching the maximum circumference (month)
Point A 18.00 + 3.21 16.00 + 4.24 12.25+2.99 0.004**
Point B 18.75+2.12 16.67 + 4.00 14.00 + 4.49 0.02**
Circumference increase (baseline to peak) (%)

DIEP Prepectoral Subpectoral P
Point A 8+2 12+2 16+£2 <0.001**
Point B 7+1 12+£2 18+3 <0.001**
Circumference increase over two years after the first diagnosis (%)

DIEP Prepectoral Subpectoral P
Point A 7+2 11+2 13+£3 <0.001**
Point B 7+1 1M +2 17+£3 <0.001**

DIEP: deep inferior epigastric artery perforator.

modalities, indicating that oncologic treatments such as ALND and
RT may be more dominant risk factors than the reconstructive tech-
nique itself [16, 17]. Consistent with these latter findings, our study
observed no significant difference in the overall 2-year incidence of
BCRL among the groups (DIEP: 8.9%, prepectoral: 14.8%, subpectoral:
15.6%; P=0.37) [30, 31].

In this context, itis crucial to recognize that the clinical significance
of BCRL extends beyond its initial occurrence. While existing literature
has focused predominantly on incidence rates, this study provides a
comprehensive longitudinal analysis of symptomatic progression,
including soft tissue compliance and arm circumference. Monitoring
these changes is essential because, as DiSipio et al. demonstrated,
advanced BCRL often leads to chronic soft tissue fibrosis and a
significantly increased risk of recurrent cellulitis [2]. Furthermore,
Hayes et al. highlighted that the progression of lymphedema severity
is a major determinant of long-term disability, showing a strong
correlation with a decline in upper-body function and overall quality
of life [10]. As the disease progresses, the resulting tissue stiffness
becomes increasingly irreversible due to protein-rich fluid
accumulation and subsequent adipogenesis [11, 12]. Therefore,
identifying reconstructive factors that mitigate such progression,
rather than merely measuring incidence, is vital for optimizing long-
term therapeutic outcomes [13, 14].

Consistent with the necessity of monitoring progression, our
results reveal distinct symptomatic patterns across the three groups.
Although all groups generally exhibited a phase of aggravation for
12 to 18 months post-diagnosis before reaching a plateau, the
magnitude and timing of these changes varied by reconstruction
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method. The DIEP flap group showed the most favorable course,
characterized by a delayed progression and a smaller magnitude of
aggravation compared to implant-based groups. Conversely, implant-
based groups experienced more rapid and significant limb volume
increases, with the subpectoral group exhibiting the most
pronounced aggravation. Notably, 41.7% of BCRL cases in the
subpectoral group occurred after sentinel lymph node biopsy (SLNB)
alone (Table 4). This suggests that the subpectoral environment may
lower the physiological threshold for BCRL, enabling even minimal
axillary disruption to trigger significant progression. Ultimately, while
the initial incidence may be comparable across techniques, the
reconstructive modality dictates the subsequent disease course,
highlighting its critical role in modulating long-term severity. The
physiological mechanisms underlying these outcomes reside in the
interplay between anatomical preservation and the efficacy of
postoperative rehabilitation. Beyond the benefits of vascularized
regeneration, the intrinsic properties of the DIEP flap as a soft,

Table 6. Compliance ratio changes between different reconstruction groups.

Site Compliance differences over two years (%)

DIEP Prepectoral Subpectoral P
Unaffected limb
Point A 278+1.07 445+235 385%+1.42 0.162
Point B 246+156 241+135 213+1.48 0.908
Affected limb
Point A 1755+1.42 12.73+269 1242+1.97 <0.001**
Point B 1411171 843 +251 8.14+1.67 <0.001**

DIEP: deep inferior epigastric artery perforator.
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Figure 1. Circumference changes over a two-year follow-up after the first diagnosis, comparing various reconstruction types (7a: Point A, 1b: Point B).

DIEP, deep inferior epigastric artery perforator.
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compliant tissue provide a distinct biomechanical advantage [29].
Unlike the rigid surface of an implant, autologous tissue maintains a
physiological environment that allows for natural pressure
distribution during movement. This high tissue compliance minimizes
mechanical resistance against interstitial fluid flow, and the absence
of foreign body reactions typically associated with periprosthetic
fibrosis prevents the sustained inflammatory state that can exacerbate
lymphatic stasis [18].

Interestingly, in IBRs, the prepectoral technique offers similar
advantages by preserving the pectoralis major muscle in its entirety,
maintaining its natural anatomical position and functional tension
without the need for muscle disinsertion [19, 21, 32]. Unlike
subpectoral placement, which induces a ‘clinching’ effect through
muscular contraction against a fixed prosthesis, the prepectoral
approach avoids chronic mechanical compression of deep lymphatic
pathways and prevents the elevation of interstitial pressure [33].
Furthermore, differences in postoperative shoulder joint mobility
between the two groups likely contributed to the variations in
lymphedema progression. Compared to the subpectoral approach,
the prepectoral technique is associated with superior shoulder range
of motion (ROM) and reduced postoperative pain, which facilitates
earlier and more effective physical exercise [22, 23]. This favorable
reconstructive environment is critical for maximizing the benefits of
clinical interventions. As Scaffidi et al. and Lu et al. demonstrated, a
progressive strength training program can lead to an approximate
50% reduction in the risk of lymphedema exacerbations (7.0% in the
exercise group vs. 12.0% in the control group) [34-36].

This study has several limitations. Firstly, this was a retrospective,
single-institution study with a modest number of events. Secondly,
we did not include a control group of patients who underwent
mastectomy without reconstruction, as our primary focus was on
comparing reconstructive planes. Thirdly, standardized Quality of Life
(Qol) assessments were not performed due to the retrospective
nature of the analysis. Future prospective studies incorporating non-
reconstructed controls and validated QoL instruments are warranted
to provide more comprehensive evidence.

Conclusion

In conclusion, this study is the first to compare both the incidence and
clinical course of BCRL across autologous, prepectoral, and subpectoral
reconstruction. While the 2-year incidence of BCRL was comparable
among groups, the clinical progression differed significantly: autolo-
gous and prepectoral IBR were associated with a less severe course than
subpectoral IBR. These findings suggest that the reconstructive
approach may influence the subsequent trajectory of BCRL.
Confirmation in larger, prospective cohorts — incorporating both objec-
tive clinical markers and validated QoL instruments — will be essential to
validate these observations and to inform strategies aimed at minimiz-
ing lymphedema burden and improving postoperative quality of life.
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