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Abstract

Background: Large-volume ptotic breasts are associated with incision complication rates
in single-stage direct-to-implant pre-pectoral breast reconstruction. The aim is to propose
an updated surgical approach for this patient population. Methods: A small retrospective
case series of patients who underwent direct-to-implant breast reconstruction without a
wise-pattern incision from 2019 to 2024 at a single academic institution. Results: Eight
breasts from five patients fulfilled the inclusion criteria. One patient had minimal superior
nipple-areolar complex ischemia with no additional postoperative complications identified.
Conclusions: Refinement to a popular direct-to-implant breast reconstruction technique
has the potential to decrease complication rates and improve aesthetic outcomes in large-
volume ptotic breasts.
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1. Introduction

Reconstructive approach after mastectomy must take into account the type and stage
of breast cancer, need for neoadjuvant or adjuvant treatment, and aesthetic goals. Assess-
ments must be coupled with breast volume and grade of ptosis. An inverted T-shaped
surgical incision, known as the Wise pattern [1], is often employed in large-volume ptotic
breast reconstruction and reduction mammoplasties despite reported inferior aesthetic
outcomes [2,3], decreased vascularity [4], and major ischemic complications [5].

Autologous reconstruction is relatively contraindicated in large-volume breasts due to
increased weight associated with skin and nipple necrosis [6]. Immediate direct-to-implant
(DTI) reconstruction complication rates are 30% [7]. Wise-pattern specific postoperative
complications in this population include delayed wound healing [7], partial or total areolar
complex loss, and wound dehiscence [8]. Unfavorable aesthetics result in an unnatural
breast shape, causing pseudo-ptosis [9].

The senior author in this study proposes a technical refinement to DTI breast recon-
struction for those with large-volume breasts and high BMIs. This approach avoids a
vertical incision, mitigating complications associated with the Tjunction of a Wise pattern
incision in large-volume reconstruction, which may obtain a superior cosmetic outcome.
The proposed approach would allow for an increase in surface area by using a vascu-
larized dermal flap with subcutaneous fat for areolar—nipple complex support after a
nipple-sparing mastectomy.
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The primary objective is to propose a technical refinement for a single-stage direct-to-
implant reconstruction that preserves the nipple-areola complex (NAC) in extremely ptotic
large-volume breasts without compromising aesthetic outcome. The senior author shares
this approach via retrospective case series at a single academic institution.

The aim of the study is to evaluate the safety, viability, and feasibility of performing
single-stage direct-to-implant pre-pectoral large-volume implant-based breast reconstruc-
tion by creating an intraoperative dermal pedicle.

2. Materials and Methods

This is a retrospective case series conducted at City of Hope, Duarte, California, from
2019 to 2024. Patients who underwent a direct-to-implant breast reconstruction without a
Wise-pattern incision after a nipple-sparing mastectomy were included. Data was extracted
from the electronic health record. The study was evaluated and approved for exempt status
by the Institutional Review Board at City of Hope National Medical Center in Duarte,
California (Protocol# 21567, Reference #220395).

Inclusion criteria included patients who were female, received a nipple-sparing mas-
tectomy, had large-volume breasts, underwent a DTI reconstruction without the Wise
pattern, a sternal notch to nipple distance of >35 ¢cm, and implant sizes ranging from
750 to 850 cc. Exclusion criteria included diabetic patients, smokers, prior radiotherapy,
males, and those who did not receive these procedures. Additional patient details col-
lected included demographic information, surgical indications, age, BMI, mastectomy
weight, breast width, distance from sternal notch to nipple in cm (SN-N), comorbidities,
post-operative complications, and follow-up procedures.

Patient cosmetic outcomes were based on subjective surgeon reports. Due to the nature
of a retrospective analysis, no questionnaires were obtained. Postoperative complications,
readmissions, or reoperations were found within the electronic health record. No formal
scoring system was implemented or statistical analyses performed for the equation, as this
study focuses on presenting an updated surgical method that has not yet gone through
standardization or validation.

Proposed Operative Technique: “The Carre Modification of the Passot Technique”

The author describes an equation to predict breast projection and overall shape based
on the desired breast size.

Each implant style has a projection profile from low, moderate, full, to extra-full profile.
Calculate the projection of the implant with equation Z’ = X + Y (Figure 1). For an implant
projection of 5 cm or more, the equation is adjusted to Z’ = Z + 4. For a projection less than
5 cm, the equation is adjusted to Z" = Z + 2. Z is the inframammary fold (IMF). Z" is the
measurement width of the new breast pocket that will be created. X is the distance from the
meridian to the edge of the medial triangle. Y is the distance from the meridian to the edge
of the lateral triangle. These triangles allow for a predictable and proportional reduction in
the circumference of the breast envelope.

The precise location of the new NAC will be in relation to the inframammary fold
(IMF). The procedure begins with a careful marking of the breast envelope to be removed.
A double incision is made, which allows for a wide vascularized pedicle base and ensures
NAC viability.

The length between the nipple and IMF is predetermined by the desired breast size.
This distance is found by dividing the new NAC and the upper incision of the double
incision by half. This includes the 2.5 cm that is standard at the level of the meridian. This
creates the upper pole of the new breast pocket.
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Figure 1. Z is the inframammary fold. Z’ is the new breast pocket. X is from the meridian to the
medial triangle. Y is the meridian to the lateral triangle.

The inferior incision of the double incision is made 1.5 cm superior to the IMF and
incrementally increases up to 2.5 cm at the meridian, creating a total width of 3 cm before
decreasing in size to 1.5 cm as it proceeds away from the meridian, in either a medial
or lateral direction. This allows for concealment of the incision without disrupting the
anatomical insertion of the native IMF. This technique creates the desired width, Z’.

Once the upper pole of the new breast pocket is defined, an acellular dermal matrix
(ADM) is sutured in place using a locking 2-0 PDS on a CT-2 needle in a running fashion.
This reconstructs the superior edge of the ADM to the pectoralis major muscle within the
upper pole of the new breast pocket. The ADM is tailored to size, and the inferior edge of
the ADM is reconstructed with the vascularized pedicle. This assures the location of the
NAC and allows for control of the medial and lateral pre-pectoral neo-pocket spaces. The
combination of the ADM and newly created flap is sufficient to support the weight of the
breast and implant.

Excess tissue is removed via a lateral triangle. The vascularized dermal flap with
underlying adipose tissue is then developed, taking care to preserve the blood supply to
the NAC. The broad inferior vascularized dermal flap is maintained to ensure adequate
blood flow. Once excess tissue is removed, the remaining breast envelope is redraped and
sutured into the desired shape over the pre-pectoral construct to include the vascularized
dermal flap at the inferior pole and a vascular dermal matrix at the superior pole. The NAC
is then repositioned to a more aesthetically pleasing location, and incisions are closed in
the usual fashion.

3. Results

Eight breasts from five patients fulfilled the inclusion criteria (Table 1). The average
BMI was 38 kg/m?. Patient age ranged from 42 to 51 years, with a mean age of 50.4 years.
Three of the five patients had bilateral mastectomies, and two had unilateral mastectomies.
Initial cup sizes ranged from 42 F to 46 HH. The average breast width prior to surgery was
15.88 cm. The mean distance from the sternal notch to nipple (SN-N) was 37.13 cm. The
average mastectomy weight for the eight individual breasts was 1178.38 g. Implant size
ranged from 750 cc to 800 cc.
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Table 1. Patient demographic information.

Age BMI . Mastectomy Mastectomy Weight (g) SN-N (cm) Breast Width (cm)
(Years) (kg/m?) Cup Size Type ; B :
YP Right Left Right Left Right Left
59 42 42E Bilateral 1284 1335 38 38.5 16 16
61 35 42F Unilateral 988 - 36 - 15 -
44 33 36 G Bilateral 1035 1105 35 35 16 16
42 36 38 F Unilateral 1155 - 38.5 - 16 -
46 44 42E Bilateral 1230 1295 38 38 16 16

Pre- and post-operative images are shown in Figures 2 and 3. The senior surgeon
subjectively assessed aesthetic outcomes during follow-up visits. All outcomes were
uniformly positive and described with satisfactory results based on clinical impression of
symmetry, contour, and quality of scar healing. This was not rated on a standardized or

validated scoring system due to the nature of retrospective data collection.

Figure 2. (A) Preoperative, (B) 30 days post-operative, (C) one year post-operative.

Figure 3. (A) Preoperative. (B) One year post-operative.
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One patient has a small area of ischemia at the superior nipple-areolar complex with
no other complications documented. There were no recorded cases of large flap necrosis,
nipple loss, infection, wound dehiscence, hematoma, seroma, or need for reoperation
during the follow-up period. While no complications were observed, the sample size
was limited.

4. Discussion

Patients with large-volume ptotic breasts face significant physical and psychological
challenges in the form of chronic pain, rashes, infection, and body image issues [10], while
redundant skin increases single-stage surgeries. These additionally come with an increased
risk of tissue necrosis [6], significant scarring, breast asymmetry, bleeding, and poor wound
healing [11]. Large and ptotic breasts also have higher rates of breast reconstruction after
mastectomy compared to smaller nonptotic breasts [12]. Historically, the Wise pattern has
been employed in reduction mammoplasties to address skin redundancy while lifting the
breast to restore the appropriate shape [11]. However, inverted T mammoplasty patterns
can result in unreliable skin flaps and carry a risk of T-junction necrosis with subsequent
implant exposure [11]. Additionally, inverted-T shape incisions and the weight of the mas-
tectomy specimen are independent factors statistically associated with a higher risk of major
ischemic complications [5]. For patients with large-volume breasts who have undergone
nipple-sparing mastectomies, there are additional complications of incision site tension
and compromised blood supply to the nipple-alveolar complex (NAC) [8,11], making
large-volume breasts and their surgical approach an area requiring further investigation.

This case series highlights eight total large-volume breasts that received the Carre
Modification incision, with only one patient with a small area of superior ischemia at the
NAC with adequate resolution. No reports of skin flap necrosis or nipple loss demonstrate
the applicability and suitability of the procedure in this patient demographic. Previous
technical changes to the inverted T shape have implemented horizontal or concealed
incisions within the inframammary fold with positive outcomes similar to findings in this
series. Inframammary fold incisions had significantly higher postoperative Breast-Q scores
and higher surgeon-reported symmetry, contour, and scar appearance [13]. The Boston
modification demonstrated that larger breasts had lower rates of hematomas and scar
hypertrophy [14] while the Passot technique, from which this modification was derived,
showed reduced operative time and visible scarring while preserving nipple viability [7].

Positive aesthetic outcomes were documented in this case series by the surgeon,
which aligns with similar published studies. Nipple-adjacent versus distal scars have been
aesthetically compared with findings of proximal NAC scars to be the least aesthetically
pleasing [3], while those that were hidden were more highly rated [2] compared to any
transverse scars. Overall, postoperative patients reported satisfaction rates after immediate
breast reconstruction and showed they would choose this option if presented to avoid [15]
scarring as much as possible.

When leaving subcutaneous fat, breast tissue is left behind due to the space between
the breast and parenchyma. No study has shown that complete irradiated breast tissue has
been left behind during these procedures. This technique does not influence the mastectomy
plane and its ability to perform a total mastectomy:.

Infarct IMF and the newly created flap are stitched superiorly. ADM was attached to
the vascularized dermal flap with adherent adipose tissue and is sufficient to support the
weight of large ptotic breasts.

This technique eliminates the need for a vertical scar, unlike traditional reduction
mammoplasty techniques. Large-volume and ptotic breasts come with a multitude of
complications regardless of incision type, yet variations to the Wise pattern are not recom-
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mended in this population. This case series hopes to add to the growing body of evidence of
adjusted surgical approaches to large-volume breasts while offering an option that provides
possibly both improved aesthetic outcomes and decreased complication rates.

This study was not compared against the Wise-pattern or other technical approaches.
However, scarring has remained minimal, and the overall scar burden is decreased.

Limitations include the small sample size, a single institution, and a lack of long-
term follow-up beyond one year post-operatively. There was no comparison against
standardized Wise pattern outcomes or validation for scoring, and data remains empirical
evidence, thus limiting and remaining preliminary in its recommendations. The authors
recognize these limitations. Future direction of this work would benefit from standardized
protocols pre- and post-operatively, including complications and aesthetics. Additional
considerations include comparison with popular reconstructive approaches and long-term
outcomes. Currently, a prospective trial is being developed with more robust numbers and
standardized measures to further validate the superiority of this approach for single-stage
direct-to-implant pre-pectoral large-volume breast reconstruction.

5. Conclusions

A refinement to a common direct-to-implant breast reconstruction technique has the
potential to decrease wound tension, preserve vascular supply, and improve aesthetic
outcomes in large-volume ptotic breasts.
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