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Visual assessment of scapular position following delayed breast
reconstruction with the latissimus dorsi flap or the thoracodorsal
artery perforator flap
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Background: The latissimus dorsi (LD) flap and the thoracodorsal artery perforator (TAP) flap can both
be used for delayed breast reconstruction. There is an ongoing debate, whether the LD flap causes shoulder
and arm morbidity in the short as well as the long term. The TAP flap technique has been developed to avoid
the possible morbidity caused by the harvest of the LD flap. The aim of this study was to develop a method
for photographic assessment of the back and position of the scapula following delayed breast reconstruction
using the LD flap or the TAP flap

Methods: We examined 33 women aged 38 to 71 years, who had a delayed breast reconstruction with the
LD flap in 16 cases and a TAP flap in 17 cases. We recorded standardized photos of all participants, which
were marked by Styrofoam balls at four anatomical landmarks in the back. The position of the corners of
the scapula was marked relative to the columna. These positions were used to calculate the position of the
scapula relative to the columna and then divided into a score for the operated side (Sop) and a score for the
non-operated side (Snop) as well as the difference between the two (Sdiff). The Sdiff was used as a measure
of scapula asymmetry. We used a Student’s 7-tests to compare the Sdiff between the LD group and the TAP
group to examine if there was a significant difference between groups.

Results: There was a significant difference between scapular position in the LD and the TAP group, Sdiff
(LD: 57.2 A £11.6, TAP: 18.6 A =8.3, P=0.01) and for Sop (LD: 322.6 A +9.8, TAP: 287.4 A +7.4, P=0.007).
The was no significant difference between the Snop.

Conclusions: We developed a method for assessment of the scapula position in patients who had a delayed
breast reconstruction with a skin flap from the back. There was a significant difference between the position

of the scapula operated by the LD flap and the TAP flap in the Sop but not in the Snop.
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Introduction perforator (DIEP) flap cannot be used. The LD flap can

be harnessed for total autologous breast reconstruction in
The pedicled myocutaneous latissimus dorsi (LD) flap patients with a high body mass index or in combination
is often used as a secondary choice for delayed breast with an implant when additional volume is required (1).

reconstruction, when the deep inferior epigastric artery The LD muscle acts as a powerful extensor and adductor
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Figure 1 Data from the photo analysis. The distances, A and C,
represent the relative distance from T'1 to the left and right inferior
angle of scapula respectively. B1 and B2 show the distance from the
left and right inferior angle of scapula to the visual thoracic spine.
AB and CB represent the angle between A and B1, and B2 and C
respectively. rAB and rCB are the reverse angles of AB and CB.

of the shoulder with an additional effect on internal rotation
of the humerus and downward rotation of the scapula (2).
The muscle plays an important role for maintaining
dynamic stability of the shoulder joint by keeping the
humeral head in the glenoid fossa (3). Shoulder morbidity
may occur following harvest of the LD muscle for
reconstructive purposes due to loss of both muscle function
and its stabilizing role (4,5).

The thoracodorsal artery perforator (TAP) flap is used as
a muscle sparing alternative to the LD flap for delayed breast
reconstruction. The flap is based on a skin island raised on
perforators from the thoracodorsal artery (6,7). The use of
the TAP flap leaves the LD muscle function intact and the
possible associated muscle related morbidity may not
occur (8). We do not know if the use of the LD muscle
affects the position of the shoulder joint and/or the scapula.

The aim of this study was to develop a method for
photographic assessment of the back and position of the
scapula following delayed breast reconstruction using the LD
flap or the TAP flap and to examine if there was any difference
between the position of the scapula between groups.

Methods

We conducted a retrospective study as an amendment to
an on-going PhD-study. Participants were recruited from
one of the existing cohorts in the PhD-study including
women who previously had a delayed breast reconstruction
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by either the LD flap (25 patients) or the TAP flap (24
patients) in the period between January 1st 2009 and August
31st 2013, at the Department of Plastic Surgery, Lillebaelt
Hospital, Vejle, Denmark.

The study was approved by The Regional Committee
of Health Research Ethics for the Region of Southern
Denmark and photo recordings were obtained at the
outpatient clinic at the department.

Photography

The photos were recorded by a professional clinical
photographer at Lillebaelt Hospital. One room was
designated for the photo recording and arranged in a
standardized setting: the camera (Canon EOS 5D Mark III)
was placed on a tripod at a height of 125 cm at a 90-degree
angle to the floor. The patient position was marked on the
floor 150 cm from the camera. Each patient stood in an
upright position, parallel feet at a T-shaped marking with
the back towards the camera. The acromion and the inferior
angle of the scapula (AI) were identified and marked with
15 mm Styrofoam balls.

Photographic analysis

The photographic analysis was carried out by one examiner
blinded to patient related data and group allocation.
The photographs were analysed in the software program
PhysioEasy®, using measurements of angles and relative
distances (measured in pixels) from tracing lines of the
anatomical points.

Assessment of scapular deviation

The objective of the photo analysis was to assess if it was
feasible to develop a method for visualizing and scoring
the position of the Al relative to the thoracic columna.
The data from the photo analysis is shown in Figure I.
The angles, AB and CB, were calculated using the software
program. We then used the reverse angles, rAB and rCB to
obtain positive scores with increasing inferior and lateral
displacement of the Al

The score was calculated for each side by adding the
distance from T'1 to the AI (A or C) and the distance from
the visual spine to the Al (B1 or B2), divided by the reverse
angle (rAB or rCB). The resulting scores were then divided by
100 to make them more applicable for comparison between
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Figure 2 The score for the operated side (Sop), the score for the
non-operated side (Snop) and the difference in score (Sdiff) for
the participants in the LD group and TAP Group. LD, latissimus
dorsi; TAP, thoracodorsal artery perforator; Sop, operated side;

Snop, non-operated side; Sdiff, within-subject difference.

groups. We calculated a score for the operated side (Sop) and
the non-operated side (Snop). Furthermore, we calculated a
within-subject difference (Sdiff) between the Sop and Snop.
We used an unpaired #-test to investigate the difference in Sop,
Snop and Sdiff between the two groups. We used a Student’s
t-test to investigate the within-group difference between Sop
and Snop. All data are presented as mean = standard deviation
(SD), and statistical significance level is set at P<0.05.

Results

Forty-nine patients were invited to participate in the study,
of which thirty-three women aged 38 to 71 years, 16 LD
and 17 TAP, accepted the invitation.

Scapular asymmetry

The calculated score revealed a significant within-group
difference between the Sop and Snop for both operated
groups, LD: Sop =322.6+9.8 and Snop =265.4+10.4, P<0.0001
and TAP: Sop =287.4+7.4 and Snop =268.8+7.4, P=0.04).
Opverall, there was a significant difference between the
position of the scapulae in the two groups (LD: 57.2+11.6,
TAP: 18.6+8.3, P=0.0107). More importantly, there was a
significant difference between the position of the scapulae in
the two groups on the Sop (LD: 322.6+9.8, TAP: 287.4+7 4,
P=0.0071), but there was no difference between the Snop (LD:
265.4+41.8, TAP: 268.8+30.6, P=0.7894) (Figure 2).
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Figure 3 The visual presentation of mean values of the postural
indices, including 95% confidence intervals (CI), for the operated
side of the LD group (left) and the TAP group (right). LD,

latissimus dorsi; TAP, thoracodorsal artery perforator.

Discussion

We assessed the position of the scapula through photo
analysis and found a significant difference between the
degree of displacement of the Al between women operated
with the LD flap and the women operated with the TAP
flap. The Al deviated significantly more laterally/anteriorly
on the Sop of the LD reconstructed patients compared to
the TAP reconstructed patients (Figure 3).

Until now, the studies investigating donor site
morbidity following breast reconstruction with the LD
flap have reported on outcomes such as pain, range of
motion (ROM) and strength of the ipsilateral shoulder (4).
The findings of this study on scapular positioning imply
that harvesting the LD muscle for reconstructive purposes
affects the position of the ipsilateral scapula. This could be
a result of a loss of stabilization of the shoulder, which the
LD muscle provides (3,9).

The increase of scapular asymmetry in patients having
LD flap reconstruction, though not indicative of shoulder
impairment, may imply a detrimental biomechanical effect
of harvesting the LD muscle. This is in agreement with
other studies concerned with donor site morbidity, which
shows a decline in the strength and active ROM of the
ipsilateral shoulder following the LD flap procedure (4,5).

The applied method using clinical photographs for
assessing postural indices is well studied and can provide
a low-cost, and easy to use tool for detecting visual
biomechanical changes (10). However, the generation
of a single score to represent scapular positioning might
misrepresent the actual state of asymmetry of the scapulae.
Although the process of postural assessment using photographs
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has been validated and found reliable for the indices as used in
this study (11,12), this current method and the ability to detect
changes over time for these indices, has not.

This study is hypothesis generating, which shows that
the method for assessment of scapular position is feasible
and that the scapular position seems to be more affected
on the Sop of the patients reconstructed by the LD flap.
However, the study is limited by the fact that we do not
have any preoperative data regarding the position of the
scapular prior to surgery from the two groups. In theory,
although doubtful, the difference between groups could
have been present prior to surgery.

The perspective of assessing the position of the scapula in
the two groups could be to examine if there is an association
between the position of the scapula and the degree of
patient experienced morbidity for instance shoulder and
arm related morbidity following reconstruction of the
breast using a skin island from the back.

Conclusions

We tested, developed and found a feasible method for
assessing the position of the scapula in women undergoing
delayed breast reconstruction with a skin island from the
back. There was a significant deviation of the scapula in
patients reconstructed by the LD flap compared to the TAP
flap, which may signify that the harvest of the LD muscle
may influence the position of the scapula, the glenoid fossa
and the position of the shoulder joint.
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