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Summary Introduction: Autologous breast reconstruction has become the standard care for
breast cancer patients. Although excellent cosmetic results can be achieved, most recon-
structed breasts fail to regain normal sensation. Nerve coaptation of the flap has been suggested
to improve sensation; the effect of the donor flap native sensory threshold on the degree of
sensory restoration is yet to be determined. The aim of this study is to evaluate the differences
in sensation between various potential donor site regions in comparison to the sensation of the
healthy breast.
Patients and methods: A cross-sectional study in healthy women was performed in the Maas-
tricht University Medical Centre. Monofilaments were used to measure sensation in the breast
and at different flap donor sites: deep inferior epigastric perforator (DIEP), lateral thigh perfo-
rator (LTP), profunda artery perforator (PAP), superior gluteal artery perforator (SGAP) and
transverse musculocutaneous gracilis (TMG) flaps. The Wilcoxon signed rank test was used to
analyse statistical significance in sensation.
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Results: Fifty women with a mean age of 49 ± 2.72 years and mean BMI of 26.14 ± 0.89 kg/m2

were included in the study. Themedianmonofilament value of the normal breasts was 2.97(2.56–
3.55). The median monofilament value of each donor site and p value when compared to the
healthy breast were as follows: DIEP flap, 2.62 (2.36–3.22) p < 0.01; LTP flap, 3.61 (2.83–4.08)
p < 0.01; PAP flap, 3.09 (2.67–3.5) p = 0.97; SGAP flap, 3.22 (2.64–3.87) p = 0.01; and TMG flap,
3.03 (2.6–3.47) p = 0.69.
Conclusions: There is a significant difference in sensation between the various donor site
regions for breast reconstruction and the healthy breast. This may be taken into consideration
for donor site selection.
© 2017 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by
Elsevier Ltd. All rights reserved.

Introduction

Autologous breast reconstruction has become part of the
standard care in breast cancer treatment. Reconstruction
techniques have evolved and improved over time, in partic-
ular with the introduction of perforator flaps.1 Refinement
of surgical techniques have resulted in reduction of donor
site morbidity2–4 and a more natural and aesthetic appear-
ance of the reconstructed breast; however, most recon-
structed breasts fail to regain normal sensation. Moreover,
some studies report a better sensory recovery of the
reconstructed breast with nerve coaptation between a
sensory nerve at the donor site and a sensory nerve at
the recipient site,5–9 and despite reports that sensation in a
reconstructed breast has a positive effect on the quality of
life,9 in addition to providing protective sensation against
thermal and mechanical injuries,10,11 this topic remains
under-investigated.

Several donor sites for autologous breast reconstruction
have been described. Besides the deep inferior epigastric
perforator (DIEP),12–14 lateral thigh perforator (LTP),15,16 pro-
funda artery perforator (PAP),17,18 transverse musculocuta-
neous gracilis (TMG)19,20 and superior gluteal artery perforator
(SGAP) flaps12,13 have been used. Nowadays, the DIEP flap is
considered the first choice in autologous breast reconstruc-
tion. However, the donor site selection depends on several
factors such as patient’s shape, previous scars, imaging of
the vessels, pedicle length, postoperative complications and
patient’s wish. Moreover, preoperative sensation in the donor
site area might be an additional factor to consider. The
preoperative sensation of the potential donor sites could be
an indication for the level of sensation, which can be achieved
after autologous breast reconstruction with nerve coapta-
tion using that specific donor site.

The aim of this study is to evaluate the sensation of the
skin island of the donor site regions for breast reconstruction
and compare them to the sensation of a healthy, non-
operated breast.

Patients and methods

In the Maastricht University Medical Centre, a cross-
sectional study was performed on healthy female adults with
no history of an operation, scars or distinctive markings (e.g.
birth marks or tattoos) in the areas to be measured. In addi-
tion, known neurological conditions that could affect

sensation, such as diabetes and neuropathy after chemother-
apy, were considered exclusion criteria. The study was con-
ducted according to the STROBE guidelines and the world
medical association declaration of Helsinki (2013).21 Ethical
approval was obtained from the Medical Ethical Committee
(METC) of Maastricht University.

Participants were recruited between September and
October 2016; written informed consent was obtained. A
suitable sample size could not be calculated because no
previous data were available. Fifty participants were
included. Demographic data were collected by asking par-
ticipants about their age, length, weight and cup size. Sen-
sation of the breasts and different donor sites of the DIEP,
LTP, PAP, SGAP and TMG flap were measured on one side of
the body in each participant.

Semmes-Weinstein monofilaments were used for sensa-
tion measurement.22 A new 20-piece kit of the Semmes-
Weinstein monofilaments was obtained for the start of this
study. Each monofilament value represents the logarithm of
the force in milligrams required to bend the monofilament.
Therefore, a thinner monofilament requires less pressure to
bend and, if felt by the patient, represents improved one-
point static discrimination. As inter-examiner variability can
diminish specificity and sensitivity, measurements were per-
formed by one researcher according to the guidelines to
mitigate this effect.23 Perpendicular pressure was applied to
the same spot until monofilament bending was noted each
time for a duration of 1.5 s, three times in succession, with
intervals of 1.5 s. The researcher measured time intervals by
saying ‘21’, which equals to about 1 to 1.5 s. Testing started
with the thinnest monofilament and progressed to
monofilaments of increasing pressure until touch was iden-
tified in at least one out of three times by the participant.
The participants had their eyes closed and measurements
took place in a quiet room. The different sites were tested in
a random sequence to ensure participants could not predict
touch at a particular site.24 The areas to be measured were
predefined by anatomical references and will be discussed
below. The participants were tested either seated (breast)
or standing upright (abdomen and leg).

Breast

Nine areas were tested in each breast (Figure 1). The
breasts were divided into 4 quadrants by 2 lines: a vertical
line was drawn from mid-clavicle to the nipple and a
horizontal line was drawn perpendicular to the first line at
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