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Abstract

Background. Breast cancer treatment often involves mastectomy and adjuvant
therapies such as radiotherapy, which can lead to complications in reconstructive
procedures. Tissue expanders are commonly used for immediate breast
reconstruction post-mastectomy, but radiation therapy increases the risk of
complications like expander extrusion. Lipofilling has emerged as a promising
technique to address tissue damage and improve reconstructive outcomes. This
case illustrates the utility of ultrasonography in measuring fat thickness before
and after the lipofilling procedure and calculating the resorption rate for managing
complex post-radiation complications.

Case description. We report the case of a 38-year-old patient born and raised in
Romania with a history of right breast cancer, who initially underwent mastectomy
followed by immediate reconstruction with a subpectoral tissue expander. The
patient subsequently received adjuvant radiotherapy, which led to the extrusion of
the tissue expander and chronic pain with skin redness. Due to significant damage to
the surrounding tissue and chest wall, lipofilling was employed as a reconstructive
approach to enhance skin quality and support tissue regeneration. Fat grafting
was performed in multiple sessions, with ultrasonographic evaluations conducted
before and after each session to monitor volumetric changes in the reconstructed
breast. Following lipofilling, the patient experienced marked improvements in
skin texture and breast volume, with no recurrence of complications. Later that
year we performed a DIEP flap.

Conclusions. This case demonstrates the efficacy of ultrasonography in measuring
fat graft and fat resorption after lipofilling as a reconstructive strategy in patients
who experience complications from tissue expander extrusion post-radiation.
Lipofilling, in combination with thorough imaging assessments, can significantly
enhance the outcomes of breast reconstruction following radiotherapy.
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Introduction

Many researchers have focused on adipose tissue,
which has been utilized for a long time as a filler in plastic
and cosmetic surgery. The practice of autologous adipose
transplantation was first noted toward the end of the 19"
Century. Both concepts and approaches have undergone
significant modification in the last century. In recent years,
interest in adipocyte transplantation has been rekindled
because of the description of Coleman’s Lipostructure®, a
novel technique based on a special substance and exacting
approach. Theoretically, autologous fat transplantation
offers the best remedy for soft tissue abnormalities [1].

Despite the introduction of fat grafts more than a
century ago, numerous concerns and problems remain
unresolved. The primary barriers to using fat grafts are the
lack of certainty surrounding their outcomes and the need
for fat development and retention to preserve graft volume
[2].

With the containing adipose-derived stem cells,
autologous fat grafting offers a reasonable option
for managing scars by offering advantages in terms
of appearance and functionality. Through cellular
differentiation, extracellular matrix reshaping immune
modulation, and angiogenesis, adipose-derived stem
cells enhance wounded tissues. Autologous fat grafting is
beneficial for a variety of scar disorders, including fibrosis,
volume loss, and persistent discomfort. It also helps cure
chronic wounds and lessen pathological scarring [3].

With ultrasound, subcutaneous fat thickness may be
measured with accuracy and simplicity in a variety of test
types, including abdominal, gynecological, and superficial
soft tissue ultrasounds [4]. It has a reliability rate over
98% and is distinguished for its exceptional accuracy,
repeatability, and sensitivity relative to alternative methods
[5]. Prior to utilizing ultrasound to assess subcutaneous
fat, no special preparation is required. Subcutaneous
fat typically accounts for 40-60% of total body fat
accumulation [6]. An 8-12 MHz linear array is used during
ultrasonography examination to provide B-mode pictures,
which are subsequently evaluated to ascertain the thickness
of breast fat at various locations. This method is a mainstay
in clinical examinations since it offers accurate and non-
invasive measurements [7]. In addition, lipofilling can be
utilized to improve skin quality and results from breast
reconstruction with implants or autologous tissue [8—10].

Wereporta patient whose immediate tissue expander-
based breast reconstruction resulted in late surgery site
expander extrusion, which caused implant failure following
radiation therapy. We performed a lipofilling session and
evaluated clinically and by ultrasound the fat thickness
before and after the procedure; based on the measurements
we could approximate the fat resorption in the measured
areas. Importantly, even in situations when there are large
surgical scars, a series of surgical procedures can restore
the patient’s self-esteem.
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We present this case in accordance with the CARE
reporting checklist.

Case report

A 38-year-old woman (non-smoker, history of one
pregnancy, one birth, abdominal diastasis, no relevant past
interventions), with upper-outer quadrant right infiltrative
breast carcinoma NST G2 ypTImiN1aLOVORO with
mucinous components diagnosed through percutaneous
biopsy, 1.8/1.5 cm in dimensions, hormonodependent with
HER-2 score: 3+, ER 40%, PR 50%, Ki-67: 52% with 8 cures
of neoadjuvant chemotherapy done on April 2023 (opted
for chemotherapy type 4*EC+4*PTX+Pertuz+Trastuz) and
hormonal treatment (adjuvant with Gosereline 3.6 mg S.
C/month 2y + Tamoxifen 20 mg/d - 5y) with no mutation
identified on hereditary panel, underwent right breast
radical modified mastectomy in May 2023 with axillary
lymphadenectomy and immediate reconstruction with tissue
expander (400 ml capacity) placed subpectorally in the
”Pius Branzeu” Hospital, Casa Austria, Timisoara, Romania,
Plastic Surgery department. The evolution of the patient
was favorable and after surgical healing , she completed her
radiotherapy (25 cures of each 2 Gy, 50 Gy total, finished
on September 2023). In December 2023 she was admitted
to our hospital with acute radiodermitis with skin redness,
moderate pain and spontaneous extrusion of tissue expander.
The surgery to remove it was performed with no other
significant clinical findings at physical examination with
a favorable prognosis. In February 2024, after clinical and
ultrasound evaluation (Figure 1 and 2) , the redness and pain
was still present and she underwent a lipofilling session. It
was performed after proper preparation of the surgical field.
Using about 150 ml of Klein solution being infiltrated in each
abdominal flank, liposuction was performed with a Mercedes
cannula, harvesting about 120 ml of fat. We prepared it by
washing with saline solution 0.9% 200 ml 5 times. After
each washing, we used the decantation method and injected
in the subcutaneous tissue of interest of the right hemithorax.
Immediate postoperatively, an echography was performed to
measure the thickness of the subcutaneous tissue, and another
clinical (Figure 3) and ultrasound evaluation was done in
June 2024 (Figure 2). Postoperatively the patient received
5 days of unfractionated heparin 0.4 ml, one injection per
day. There were no challenges in diagnosing. The results
were as expected, both the surgeons and the patient were
satisfied with the postoperative result. The patient adherence
was as we expected, she was trustful and had a positive
attitude. She tolerated the intervention with ease, the next
day after the intervention she was discharged healthy with
recommendations. There were no adverse or unanticipated
events.

At ultrasound the probe was placed perpendicular
in the same place in all examinations for the comparison
between the three ultrasound exams to be accurate (Figure
4).
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Figure 1. Patient before the lipofilling session (A-C from front view to lateral view).

Figure 2. Ultrasonography evaluation (A. Before the lipofilling session; B. First day postoperative; C. 3 months after the operation).

C

Figure 3. Patient 3 months after the lipofilling session A-C from front view to lateral view.
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Figure 4. The position of the probe in all 3 examinations marked
with red.

Discussion

Ultrasound evaluation after autologous fat
transplantation does not mainly analyze volume retention
but instead focuses on identifying problems [11]. Although
ultrasound is a very reliable method, the gold standard
for measuring adipose tissue volume remains magnetic
resonance imaging [12].

We chose the same point of evaluation as in
figure 4 in all 3 examinations; the volume retention can
be approximated by the thickness differences between
the evaluations. In the present case, the preoperative
assessment reveals around 1 cm of subcutaneous tissue, 3
cm right after surgery, and roughly 2 cm after three months.
So the retention volume is about 50-60 % in the evaluated
area. This percentage does not mean that this result is the
same in all other lipofilled areas.

The whole volume retention can also be assessed
by analyzing longitudinal and transverse scans within the
region of interest, ranging from the pectoral muscle fascia
to the dermis, at intervals of one centimeter before and after
the procedure [13].

Khouri et al. showed a greater complication rate
and more treatments required in the event of prior radiation
in one of the biggest series of breast lipofilling [13]. Skin
sensitivity following fat injection-based breast restoration
revealed less artificial values than following perforator flap
reconstruction or expander-based procedures, as Heine et
al. were able to show [14]. Debald et al.’s study included
26 patients who had radiation from a total of 40 people
who had lipofilling treatments following breast surgery (23
patients with mastectomy, whereas 17 patients underwent
breast conserving therapy after breast cancer diagnosis).
Improvements in soft tissue and skin were observed following
radiation therapy and lipofilling [15]. In the presented case,
the redness subsided, the pain relieved, and the skin sensation
markedly improved after the lipofilling session.

As a “takeaway” lesson from this case report,
ultrasonography is a very useful tool, fast, efficient, and
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cost-effective, with few limitations that can be used to
measure the fat thickness and to calculate the reabsorption
rate in small areas, although magnetic resonance imaging
is still the gold standard for measuring the breast volume
if lipofilling is performed by sector. The interested zone
should be marked before the operation, and at the next
examination, the probe must stay in the same position as
the initial one, in order to prevent erroneous results.

Conclusions

Lipofilling can enhance soft tissue quality as an
extra aid for reconstructing the breasts after mastectomy
and radiotherapy [16].

Ultrasound can be a good tool to assess subcutaneous
tissue thickness and can also be used to approximate the
retention of the fat graft in interested areas if compared to
preoperative imaging.
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