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ABSTRACT

Background: Breast animation is a common postoperative complication of breast reconstruction surgery.
This study investigates the factors affecting the onset and degree of animation to suggest an ideal treatment
strategy for this complication.

Methods: This study included patients who underwent latissimus dorsi reconstruction at Tokyo Metropolitan
Cancer and Infectious Diseases Center, Komagome Hospital, between 2009 and 2020 and had an outpatient
visit after July 2020. Statistical analysis was performed and the patients’ background and surgical factors were
examined to determine whether they affected the animation incidence rate.

Results: The animation incidence rate was 69.6%. There was no significant relationship between animation
incidence and any patient background or surgical factors, except for the complete dissection of insertion into
the humerus of the latissimus dorsi muscle (p = 0.0039). The rate of uncomfortable animation was 4% and
recurrence of animation was observed in one of the two patients who underwent denervation.

Conclusion: Prophylactic denervation is not considered necessary and should be offered only for persistent
discomfort with animation. Instead, the muscle insertion must be dissected during flap elevation to prevent
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animation, and the thoracodorsal nerve must be preserved to avoid muscle atrophy.

Introduction

The pedicled myocutaneous latissimus dorsi flap is one of the most
common breast reconstruction surgeries. The main advantages of
this method over free flaps consist of shorter operation times and
faster postoperative recovery times. However, this method has sev-
eral complications. For instance, one of the common complications
following breast reconstruction with a latissimus dorsi flap is breast
animation. Breast animation is an involuntary contraction of the latis-
simus dorsi muscle that may occur following reconstruction surgery,
causing discomfort to the patient. This complication has been evalu-
ated in only a few studies and the reported incidence rates vary widely
(18.3%-100.0%) [1-7]. Moreover, no standard evaluation methods or
clear guidelines govern surgical procedures involving the thoracodor-
sal nerve or insertion of the latissimus dorsi muscle, which have been
discussed as possible causes for developing animation [1, 8].

In this study, we investigated the frequency, severity, onset of
animation, and the relationship between patients’ background,
including age, body mass index (BMI), etc., and surgical technique
among patients undergoing reconstruction with a latissimus
dorsi flap. We developed our own classification criteria to simplify the
method of evaluating animation. Based on previous reports and the
findings of this study, we discuss the mechanism of onset, the
classification criteria of animation, and the recommended surgical
techniques that would limit the incidence of this complication.

Methods

This retrospective study included all the patients who underwent
breast reconstruction with the latissimus dorsi flap between 2009
and 2020 at Tokyo Metropolitan Cancer and Infectious Diseases
Center, Komagome Hospital. The clinical evaluation was performed
by six physicians, all of whom are author or co-authors, with 5 to
30 years of experience as breast reconstructive surgeons. The cases in
which both breasts were reconstructed with bilateral latissimus dorsi
flaps were counted independently. The patients with no outpatient
appointments and those no longer reachable were excluded. The
outpatient examination involved strong shoulder adduction in
assessing whether the movement of the reconstructed breast could
be distinguished from the movement of the pectoralis major muscle.
Subsequently, patients were graded based on the presence or
absence of findings, subjective symptoms, and level of discomfort.
Grade 2 was further classified into Grade 2a and Grade 2b according
to the frequency of subjective symptoms (Grade 2a: occasional, Grade
2b: frequent) (Table 1). The patients’ background and surgical factors
were considered part of the evaluation criteria in the analysis. Patients’
background included age, BMI, exercise habits, the relationship
between the dominant arm and reconstructed side, and the fol-
low-up period since reconstruction. Surgical factors included the vol-
ume of mastectomy, the presence or absence of axillary dissection,
immediate or delayed reconstruction, whether reconstruction is with
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Table 1. Animation classification method.

Table 2. Statistical analysis considering patients’ background and surgical

Grade Animation Subjective symptom  With discomfort factors. A significant difference was observed only in the dissection of the

0 _ _ _ muscle insertion.

1 + - - Total Grade Grade=2 p

2a + + (occasional) - 0-1

2b + + (frequent) - (n=203) (n=118) (n=85)

3 + + +
Age 4801y (26-73) 47y 49y ns.
BMI 20.9(15.5-41.5) 20.7 21 ns.

a latissimus dorsi flap alone, a fat-augmented latissimus dorsi flap, ~ Exercise habit 68 (33-5°f) 38 30 n.s.

or a latissimus dorsi flap combined with implant, and whether dissec- Dominant side 109 (53.4%) >9 >0 n-s.

. p lei K P d ified . K Follow-up period 241 m (0.5m-12y) 195m 254m n.s.
tion of muscle insertion was performed or unspecified. We investi-  yojume of mastectomy 2580 (63-860) 257 g 259 nes.
gated the relationship between these factors and the grade of Axillary dissection 35 (17.2%) 20 15 ns.
animation post-operatively. Moreover, following denervation, the fre-  Immediate 167 (82.3%) 94 73 ns.
quency of animation recurrence was also assessed. reconstruction

fat-augmented LD 4 (2.0%) 2 2 n.s.
LD+implant 16 (7.9%) 12 4 n.s.
Complete dissection of 38 (18.6%) 30 8 p=0.0039*%

Ethics

This study was approved by the ethical review board in Tokyo
Metropolitan Cancer and Infectious Diseases Center, Komagome
Hospital (The approval number is 2756) and follows the principles of
the declaration of Helsinki.

Surgical technique

The thoracodorsal nerve was preserved during the elevation of the
latissimus dorsi flap in all patients. Patients were categorized into two
groups according to the degree of muscle dissection at the insertion
into the humerus: the complete dissection group and the incomplete
or no dissection group. In the first group, the completely dissected
humeral insertion of the latissimus dorsi muscle was anchored to the
pectoralis major muscle (Figure 1). Grade 3 patients were offered

humeral insertion of LD

BMI: Body mass index; LD: Latissimus dorsi; y: Years; m: Months; n.s.: Not
significant; *: Significant.

secondary denervation if they desired it. This involved transecting
more than 4 cm of the thoracodorsal nerve as proximally as possible.
Patients who underwent secondary denervation were followed up to
assess for animation recurrence.

Statistical analysis

Patients were divided into two groups: Grade < 1 and Grade > 2. The
Mann-Whitney U test was used for continuous data, and the Chi-
squared test was used for categorical data. Statistical significance was
reported as p < 0.05 (Table 2). All statistical analyses were performed

Grade 3

Grade 1
28%

Figure 1. Our grading criteria for animation. The incidence rate of animation was 69.6%. The rate of uncomfortable animation was 4%.



using EZR [9] (Saitama Medical Center, Jichi Medical University,
Saitama, Japan), a graphical user interface for R (The R Foundation for
Statistical Computing, Vienna, Austria), which is a modified version of
the R commander designed to add the statistical function frequency
used in biostatistics.

Results

This retrospective study enrolled 203 patients aged 48.0 years on aver-
age (26-73). The average patients’' BMI was 20.9 (15.5-41.5), the aver-
age volume of mastectomy was 258.0 g (63-860), and the follow-up
period was 24.1 months (0.5-144). Among the cases, 69.6% had find-
ings consistent with those of animation and were graded accordingly
(Grades 1-3). A total of 28% of patients presented with Grade 1, 38%
with Grade 2a + 2b, and 4% with Grade 3 animation (Figure 2).
Statistical analysis showed a significant difference only in the com-
plete dissection group (p = 0.0039) among the evaluation factors con-
sidered in the study (Table 2). For instance, no patient background
items showed statistically significant differences, and there was no
statistically significant difference between the reconstruction meth-
ods, whether a fat-augmented latissimus dorsi flap (p = 0.7393) or
combination of latissimus dorsi flap and implant (p = 0.1540). No
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Grade 3 patients had the latissimus dorsi muscle insertion dissected
during breast reconstruction. A total of two out of the eight Grade 3
patients were elected for secondary denervation surgery, and the
insertion of the latissimus dorsi muscle was dissected at the same time
as the denervation. Only one of these two patients experienced ani-
mation recurrence 3 months after secondary denervation.

Discussion

Animation was observed in 69.6% of cases and was accompanied by
discomfort (Grade 3) in 4% of cases (Figure 2). Although the incidence
is high, treatment such as denervation should not be indicated for all
patients. Especially, treatment indications for patients without dis-
comfort should be carefully reviewed. Moreover, quantifying the
dynamic contraction of muscles is difficult and is considered to be
easily influenced by the subjectivity of the evaluator. This is evidenced
by the results of previous studies, which were largely inconsistent
(Table 3). In future studies on tackling countermeasures against ani-
mation, it may be necessary to develop evaluation criteria that are as
reproducible and objective as possible. Senger and Wolfri [7] classi-
fied late-onset animation following denervation into four grades
(Grades 0-3) according to the degree of motion of the reconstructed

Figure 2. (A) The thoracodorsal artery, vein and the thoracodorsal nerve (taped) were preserved. The insertion of the latissimus dorsi muscle was completely
dissected (held with forceps). (B) The humeral insertion and edge of latissimus dorsi muscle were anchored to the pectoralis major muscle in a position that did

not put tension on the pedicle of the flap. (C) lllustration of the surgery.
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Table 3. Previous reports on animation in the context of our result.

Authors (year) Incidence of animation [%] Number of patients  Dissection of LD insertion =~ Nerve management Methods of evaluation

Halperin et al. (2007) 35 80 no mention 1 cm or more dissection interview

Figus et al. (2009) 18.3 71 no mention preserve questionnaire

Kaaridinen et al. (2014) 50 14 Yes 1 cm dissection questionnaire

Schroegendorfer 100 18 Yes indefinite examination and

etal. (2014) interview

Our institute (2024) 69.6 203 Yes or indefinite preserve examination and
interview

LD: Latissimus dorsi.

breast and how it correlates with shoulder motion. Grade 3 is unre-
lated to shoulder motion and was further classified into three grades
according to the degree of motion (Grade 3a: mild, Grade 3b: moder-
ate, Grade 3c: severe). In our study, to eliminate the subjectivity of the
evaluator as much as possible, we classified animation according to
the presence or absence of motion of the reconstructed breast, sub-
jective symptoms of the patient, and discomfort. Our classification
criteria included the presence or absence of discomfort, which can be
a clear indicator for initiating treatment.

Statistical analysis of patient backgrounds and surgical factors
showed no significant differences, except for the complete dissection
group. This correlates well with a study by Kadridinen et al. [8]
evaluating the degree of breast atrophy in patients who underwent
breast reconstruction with a latissimus dorsi flap, where it was
reported that all patients underwent dissection of the humeral
insertion, and this actually prevented early postoperative breast
contraction tothe axillaand thus less atrophy. Our study demonstrates
that the complete dissection of insertion prevents animation and
atrophy with statistical significance.

Animation can occur in every patient with thoracodorsal nerve
sparing. It is important to realize that every patient has the potential
to move, but there are patients with varying degrees of symptoms,
depending on the individual. We removed the nerve secondarily in
patients with discomfort; however, the recurrence was observed in
one of two cases. Otani et al. [10] investigated the relationship
between thracodorsal nerve processing methods and atrophy of fat-
grafted latissimuss dorsi flap in a study using mice, suggesting that
denervation causes atrophy in the muscle flap and grafted fat. Longo
et al. [11] also conducted a study on breast reconstruction by a fat-
augmented latissimus dorsi flap after total mastectomy and radiation
therapy, and preserved the thoracodorsal nerve during elevation of
the latissimus dorsi flap to prevent atrophy of the muscle. The risk of
muscle atrophy should also be considered, and the thoracodorsal
nerve should not be transected during breast reconstruction using a
latissimus dorsi flap. Instead, the muscle insertion should be dissected
to manage animation at the point of breast reconstruction.

Limitations

A major limiting factor for our study is that long-term follow-up is needed
to better understand the factors affecting breast animation incidence
following breast reconstruction surgery with a latissimus dorsi flap.

Conclusion

Animation of the breast is a common complication following recon-
struction with a latissimus dorsi flap. It has a high incidence but has
been a problem only in a few cases. Our study shows that prophylac-
tic transection is unnecessary, and the thoracodorsal nerve must be
preserved to prevent muscle atrophy. Alternatively, dissection of the
muscle insertion into the humerus at flap elevation significantly pre-
vents animation. If uncomfortable animation occurs, secondary den-
ervation should be performed as treatment.
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