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ABSTRACT
Background: The latissimus dorsi muscle is responsible for the adduction, extension, and 
internal rotation of the humerus, and has a crucial role in the stability of the glenohumeral 
joint. Some authors believe that the removal of this muscle has a minimal effect on shoulder 
morbidity, as the residual shoulder muscles would compensate for its absence; in contrast, 
other authors have noted weakness, loss of movement ability, pain, and functional change. 
Most studies, however, were not limited to patients who undergo breast surgery and were 
retrospective in nature. The measurement modalities used were based on subjective methods 
and were not standardized; furthermore, there is little information on their reliability. Few 
studies compared the results with preoperative measurements. Therefore, an objective study 
requires the prospective assessment of patients who undergo late breast reconstruction with 
a latissimus dorsi musculocutaneous flap, by using the Stanford Health Assessment Question
naire (HAQ). Method: Between September 2010 and April 2012, 30 patients were enrolled 
in the study. They answered the HAQ at preoperative consultations and postoperatively at 
3, 6, and 12 months. Results: A statistically significant difference was found between the 
stages of assessment, with a deterioration of postoperative functional capacity at 3 months 
after surgery, which returned to preoperative levels after 6 months and progressively im-
proved until 12 months after surgery. Conclusions: This study offers scientific evidence 
suggesting that breast reconstruction surgery with a latissimus dorsi musculocutaneous flap 
does not worsen the functional capacity of patients at 12 months after surgery.

Keywords: Mammaplasty. Latissimus dorsi muscle. Mastectomy. Questionnaires. Quality 
of life. Functional capacity. Surgical flaps.

RESUMO
Introdução: O músculo latíssimo do dorso tem a função de adução, extensão e rotação 
interna do úmero, com papel crucial na estabilidade da articulação glenoumeral. Para 
alguns autores a retirada desse músculo tem pouco efeito na morbidade do ombro, uma 
vez que os músculos residuais do ombro compensariam sua falta, enquanto outros têm 
notado fraqueza, perda de movimentos, dor e alteração funcional. Os estudos, em sua 
maioria, não são limitados a pacientes submetidas a cirurgia mamária, são retrospectivos, 
e as modalidades utilizadas para essa medição se apoiam em metodologia subjetiva, não 
são padronizadas e também há poucas informações sobre sua confiabilidade. Poucos com-
param os resultados com as medidas pré-operatórias. O objetivo deste estudo é avaliar 
de maneira prospectiva a capacidade funcional das pacientes submetidas a reconstrução 
mamária tardia com retalho musculocutâneo de latíssimo do dorso utilizando o Stanford 
Health Assessment Questionnaire (HAQ). Método: No período de setembro de 2010 a abril 
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de 2012, 30 pacientes ingressaram no estudo. Essas pacientes responderam ao HAQ nas 
consultas de pré-operatório e aos 3 meses, 6 meses e 12 meses de pós-operatório. Resul-
tados: Houve diferença estatisticamente significante entre os tempos de avaliação, sendo 
detectada piora da capacidade funcional aos 3 meses de pós-operatório, que retornou aos 
níveis do pré-operatório após 6 meses e foi melhorando progressivamente até os 12 meses 
de pós-operatório. Conclusões: Este estudo oferece evidência científica de que a cirurgia 
de reconstrução mamária com retalho musculocutâneo de latíssimo do dorso não piora a 
capacidade funcional das pacientes 12 meses após a cirurgia. 

Descritores: Mamoplastia. Músculo latíssimo do dorso. Mastectomia. Questionários. Qua 
lidade de vida. Capacidade funcional. Retalhos cirúrgicos.

INTRODUCTION

In accordance with the data estimated by the Instituto 
Nacional do Câncer, 52,680 new cases of breast cancer 
were registered in Brazil in 2012, becoming the second most 
common type of cancer in women, with the highest mortality 
rate. The most common treatment methods include surgery 
(nodulectomy or mastectomy), chemotherapy, radiotherapy, 
and hormone therapy; usually, 2 or more methods are used 
complementarily.

The removal of the breast causes esthetic and functional 
problems with immediate physical and psychological re  -
percussions that could be traumatic for most women and 
reduce their quality of life1. Despite the frequent success of 
therapy, many adverse effects have been observed that lead to 
a considerable functional decline. The effects experienced 
by patients are related to the type of treatment used, with 
fatigue being the most commonly observed, affecting at least 
30% of all surviving patients2. This forced reduction in the 
levels of physical activity causes a pathological condition 
that, when associated with other adverse effects such as 
loss of appetite, can intensify the physical strain and, conse-
quently, lead to a loss of total muscle strength. This loss in 
muscle strength is yet another factor that affects the ability of 
cancer patients to carry out simple daily tasks, considerably 
compromising their quality of life2.

For women who will undergo a mastectomy, breast re   -
construction is a surgical option that generally promotes their 
quality of life and psychosocial adjustment without reducing 
their chances for survival, independent of the stage of their 
disease3. Breast reconstruction can be achieved with many 
techniques, including the use of the latissimus dorsi muscu-
locutaneous flap.

The latissimus dorsi muscle is responsible for the adduc-
tion, extension, and internal rotation of the humerus, and has 
a crucial role in maintaining the stability of the glenohume   ral 
joint. Many authors4-7 have established that the removal of 
the latissimus dorsi muscle has a minimal effect on shoulder 
morbidity, as the residual shoulder muscles compensate for 

its loss. Others8,9, however, have noted weakness, loss of 
movement ability, pain, and functional change. However, 
most of the previous studies were not limited to patients who 
underwent breast surgery, and were retrospective in nature. 
Furthermore, the measurement modalities used were based 
on subjective methods and were not standardized; in addition, 
there is little information on their reliability10. Few studies10,11 
compared the results with preoperative measurements. 

Functional capacity refers to much more than physical 
performance alone; it indicates how well patients could carry 
out their daily activities. Functional capacity determines how 
well patients deal with their disease in terms of their daily 
routines; it is dependent on the individual patient and is 
determined by an interaction between clinical variables and 
psychosocial factors. It has been used as a health assessment 
parameter related to the quality of life12.

The use of the latissimus dorsi musculocutaneous flap 
has been reported to result in a minimal change in functional 
capacity4-5; however, the instruments used for measurement 
are difficult to standardize and have questionable reliability11. 
In general, there is consensus in the existing literature that 
most of the women who undergo breast surgery will expe-
rience transitory morbidity; however, “normal” functional 
ca   pacity will return after breast reconstruction with a latis-
simus dorsi musculocutaneous flap. Nevertheless, it seems 
necessary to assess such changes by using an instrument that 
can objectively measure the effect on global function rather 
than focusing on the measurement of isolated movements11. 
Functional capacity should therefore be measured by using 
standardized, validated, reliable, and reproducible methods.

For such a purpose, questionnaires that are able to objec-
tively collect, quantify, and compare subjective data should 
be used. They must be easy to apply and understand, valid, 
reproducible, and reliable, and should have a suitable admi-
nistration time.

The objective of this study was to prospectively assess 
the functional capacity of patients after breast reconstruction 
with a latissimus dorsi musculocutaneous flap, by using the 
Stanford Health Assessment Questionnaire (HAQ).
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METHODS

This prospective cohort study was conducted at Pro   grama 
de Pós-Graduação em Cirurgia Translacional, Uni   versidade 
Federal de São Paulo (Escola Paulista de Medicina) and Pérola 
Byington and A.C. Camargo hospitals, both in São Paulo, 
Brazil, between September 2010 and April 2012. The study 
protocol was approved by the relevant local ethics committees.

All surgeries were conducted by the same surgeon, in 
ac   cordance with the standard transfer technique of the latis-
simus dorsi muscle flap, with a cutaneous horizontal flap 
and introduction of a breast implant (Figure 1) in addition 
to adhesion sutures (Baroudi sutures) for the closure of the 
donor area (Figure 2). Vacuum suction drains were placed in 
the anterior and posterior thoracic areas and were maintained 
for 5–10 days, on average.

Thirtyfive consecutive patients who began attending the 
Department of Plastic Surgery were selected.

The included patients were women who underwent unila-
teral modified radical mastectomy owing to an oncological 
indication, with adjuvant treatment ending after at least 1 
year; these patients were between 18 and 70 years of age 
and subsequently underwent breast reconstruction with a 
la    tissimus dorsi musculocutaneous flap.

Patients with a local recurrence or systemic relapse, pre  -
vious surgery to the latissimus dorsi muscle, illiteracy, previous 
psychiatric treatment, smoking habits, a body mass index of 
> 30 kg/m2, or a chronic insufficiency disease were excluded.

The collection procedure began with the patients volun-
tarily signing the informed consent form, after reading the 

information leaflet. The HAQ was applied to assess func-
tional capacity. 

The HAQ is one of the most frequently used tools for 
assessing functional capacity; it consists of 20 questions that 
assess different aspects of patients’ daily life, such as dres-
sing, getting out of bed, eating, walking, hygiene, reaching 
objects, physical exertion, and outdoor activities. Functional 
capacity as assessed with the HAQ has been significantly 
correlated with work-related measures, such as work capa-
city, completion of household tasks, work incapacity, occu-
pation, and the ability to live independently13. The version 
used in this study was translated into Portuguese, adapted to 
Brazilian culture, and validated14.

Patients answered the HAQ during preoperative consul
tations and postoperatively at 3, 6, and 12 months after 
surgery. The same researcher applied the questionnaire 
throughout the study period.

During the first postoperative month, all patients atten 
 ded a weekly session of outpatient physiotherapy and were 
instructed on how to perform daily exercises at home.

Statistical Analysis
To fulfill the study objectives, first, the Pearson correla-

tion was calculated between age and the HAQ score at each 
stage of assessment, to determine whether the presence of a 
relationship between age and functional capacity. 

The patients’ age was described with summary measu-
rements (mean, standard deviation, median, and minimum 
and maximum). For HAQ scores, measurements were taken 
at each assessment stage and were compared by using re   -
peated measures analysis of variance. When making multi -
 ple comparisons, Bonferroni’s correction was employed to 
determine exactly when differences occur between scores of 
functional capacity.

The results are illustrated with a mean profile chart with 
the respective standard error, and tests were conducted at a 
5% significance level. 

RESULTS

Of the total of 35 patients initially selected for the study, 
2 refused to participate, 2 died due to breast cancer relapse 
before reconstruction, and 1 moved out of the state and did 
not return for postoperative consultations; they were ex   -
cluded from the study. Therefore, 30 patients were effectively 
enrolled.

All patients underwent unilateral breast reconstruction, 
20 of whom underwent latissimus dorsi muscle transfer of 
the dominant side, and 10, of the nondominant side. Concer-
ning immediate complications, 1 patient (3.33%) presented 
seroma, which was resolved with repeated puncture-aspira-
tion. One patient (3.33%) presented partial dehiscence of the 

A B

Figure 1 – A, transoperative flap rotation.  
B, posterior placement of the silicone implant  

and introduction of suction drainage.

A B

Figure 2 – A, transoperative creation of the flap. B, adhesion sutures.
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wound with prosthesis exposure, which required removal; 
this patient underwent prosthesis replacement surgery after 
6 months. Concerning late complications, 7 patients (23.3%) 
complained of unsightly scars.

The mean age of patients was 46.4 years (range, 24–70 
years). There was no statistically significant correlation bet  
ween patient age and the functional capacity scores at any of 
the assessed stages (P > 0.05). This means that the functional 
capacity measured by the HAQ was not affected by age.

The mean functional capacity scores (Table 1) were sig    -
nificantly different between stages of assessment (P = 0.023).  
The mean functional capacity score was significantly diffe-
rent between before surgery and 3 and 6 months postopera-
tively (Table 2) (P > 0.05), it decreased significantly from 
before surgery to 12 months postoperatively (P = 0.029), 
and it decreased significantly between the remainder of 
the assessed times (P < 0.05). This is because initially (3 
months postoperatively), the patients presented deteriora -
 ted functional capacity (increase in the HAQ score), which 
returned to preoperative levels after 6 months and improved 
progressively (decrease in the HAQ score) until 12 months 
postoperatively (Figure 3).

Figures 4 to 7 illustrate 4 of the cases described in this 
case study.

DISCUSSION

Anatomically, the latissimus dorsi muscle is part of the 
shoulder belt muscles. This muscle is flabelliform in shape 
(i.e., like a fan), which is due to the spinous processes of the 
thoracic, lumbar, and sacral vertebrae; the iliac crest; and 
the lumbar fascia. This muscle converges and runs around 
a larger round muscle as it inserts into the greater tubercle 
of the humerus. Its primary roles are the adduction, internal 
rotation, and extension of the shoulder. These actions are 
particularly relevant in sports activities such as swimming, 
gymnastics, rowing, and climbing15.

The complications that could occur after a latissimus dorsi 
musculocutaneous flap transfer are uncommon, and can 
be categorized as immediate or late complications. Imme-

diate complications include partial or total flap necrosis 
(rare), hematomas, seromas, dehiscence, and infection. On the 
other hand, some of the possible late complications include 
hy  pertrophic scarring or keloids, capsular contracture with 
cranial displacement of the prosthesis, change to the recons-
tructed breast due to contracture of the latissimus dorsi 
muscle on the prosthesis, and extrusion of the prosthesis16.

The functional capacity of the shoulder has been assessed 
with objective measurements, such as the range of movement 
and muscle strength. Nevertheless, objective measurements 
can prove impracticable in certain situations because they 
require too much time and direct contact with the patient. 
Furthermore, although functional limitation of the shoulder 
is frequently associated with a restriction in the range of 
movement and muscular weakness, these measurements do 
not always present direct clinical significance for patients, 
whose main concern is to live their daily lives without pain. 
Currently, treatment efficiency has been more frequently 
assessed by using results that have direct relevance to 
patients17.

Bochdansky et al.7 assessed the postoperative functional 
capacity of 26 patients who underwent reconstruction of 
the lower limb by using the latissimus dorsi flap on the 
do   minant side of the body. No effects of the surgery or on 
dominance were observed in terms of isometric muscular 
strength, measured with an electronic device (Hottinger
Bald win-Messtechnik). The authors believe that latissimus 
dorsi muscle function can be compensated for by synergistic 
muscles. This is consistent with the results obtained in our 
study and also those of other authors18, which offer evidence 
suggesting that the muscle continues to influence shoulder 
movement. The retrospective nature of the study and the fact 
that the latissimus dorsi muscle was used as a free flap limits 
specific analysis for breast reconstruction.

Brumback et al.5 compared the dominant and nondomi-
nant sides of 17 patients after the free flap transfer of the 
la  tissimus dorsi in 17 healthy volunteers, by using a func-
tional questionnaire, a manual muscle strength test, and an 
objective test of muscle strength conducted with the use of 
instruments. No significant difference was observed in the 

Table 1 – Details of age and functional capacity scores at each assessment stage,  
and a comparison of the test results at each stage.

Variable Stage Mean SD Median Minimum Maximum n P
Age (years) 46.43 10.82 47 24 70 30

HAQ20

Preoperative 0.500 0.603 0.250 0.000 2.250 30

0.023
3 months 0.583 0.634 0.375 0.000 2.500 21
6 months 0.385 0.306 0.375 0.000 1.000 25

12 months 0.169 0.261 0.000 0.000 0.875 17
SD = standard deviation; HAQ = Stanford Health Assessment Questionnaire.



Rev Bras Cir Plást. 2013;28(3):367-74 371

Functional capacity of patients after breast reconstruction with a latissimus dorsi musculocutaneous flap

range of movement, strength, or function of the shoulder 
during monitoring for a mean of 41 months (range, 21–96 
months). Therefore, it was established that a comparison in 
range of movement between the 2 groups was inappropriate, 
given that shoulder movement can vary within a normal 
population.

Martino et al.18 extensively described the biomechani -
 cal sequelae resulting from reconstruction with a latissimus 
dorsi musculocutaneous flap. The authors concluded that 
approximately two-thirds of the women presented move-
ment limitation in the shoulder area after the reconstruction 
with a latissimus dorsi musculocutaneous flap. More than 
20% of patients presented some degree of shoulder joint 
microdis location, which can be clinically detected by palpa-
tion. After late breast reconstruction with a latissimus dorsi 
musculocutaneous flap, this muscle can continue to influence 
the medial rotation of the humerus; however, instead of 
an inferoposterior pull, it performs anterosuperior pulling, 
resulting in microdislocation. This abnormal medial rotation 
results in weakening of the lateral rotators. Nevertheless, 

despite the objective methods used, their measurements 
did not consider the daily activities of patients and did not 
necessarily present clinical significance. In our study, we 
used an assessment method that is aimed at detecting changes 
that will effectively lead to significant functional limitations 
in patients.

Adams et al.9, in a retrospective study, sent an unvalidated 
questionnaire by post to 36 patients who underwent breast 
reconstruction with a latissimus dorsi musculocutaneous 
flap. Their analysis showed that up to 39% of patients reported 
at least moderate weakness, 50% reported numbness/pres-
sure to the dorsal region, and 22% considered their scarring 

Table 2 – Multiple comparisons of functional capacity  
scores at each assessment stage.

Comparison Estimated mean 
difference SE gl P

Preoperative-3 months -0.091 0.081 1 0.260
Preoperative-6 months 0.079 0.098 1 0.425
Preoperative-12 months 0.267 0.122 1 0.029
3 months-6 months 0.170 0.084 1 0.044
3 months-12 months 0.358 0.117 1 0.002
6 months-12 months 0.189 0.094 1 0.045
SE = standard error.

Figure 3 – Graph showing a visible mean reduction  
in the functional capacity score from 6 months.  

HAQ = Stanford Health Assessment Questionnaire.
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Figure 4 – A to D, surgical marks from the frontal, left oblique,  
left lateral, and posterior views. E and F, frontal and  

left oblique postoperative views at 6 months. G and H,  
postoperative frontal and left oblique views at 12 months.
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Figure 5 – A, C, and E, preoperative frontal, right oblique,  
and right lateral views. B, D, and F, postoperative frontal,  

right oblique, and right lateral views at 12 months.
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Figure 6 – A and B, preoperative frontal and left oblique views.  
C and D, postoperative frontal and left oblique views at 6 months. 

E and F, postoperative frontal and left oblique views  
at 12 months, after symmetrization.

to be unacceptable. Many patients had difficulty in carrying 
out more vigorous daily activities (P < 0.05) compared to 
more sedentary activities. The authors concluded that the 
use of a latissimus dorsi musculocutaneous flap is not fully 
without the risk of postoperative morbidity at the donor site. 
These numbers are similar to our results; however, this study, 
aside from being prospective in nature, employed a validated 
questionnaire.

In a literature review, Spear & Hess6 examined the 
evi     dence of biomechanical and functional changes to the 
shoulder after a latissimus dorsi muscle transfer. They con  -
cluded that, postoperatively, patients presented deficits in 
shoulder extension and adduction manifested by more rapid 
fatigue. However, this conclusion was based on studies with 
retrospective data and with no objective tests. Our study 
compared the same patients at both the preoperative and 
postoperative stages, whereas the analyzed studies made 
comparisons with the contralateral side or with a control group. 
Furthermore, those studies were also not restricted to breast 
reconstruction cases only.

Glassey et al.10, in a prospective study on 22 patients 
analyzed using objective parameters, concluded that there 
is no significant reduction in the range of shoulder move-

ment, strength and function, or pain at 1 year after breast 
recons     truction with a latissimus dorsi musculocutaneous 
flap. However, the heterogeneity of the study population (17 
patients with late and 5 with immediate reconstruction) may 
have generated a bias. In addition, the authors believe that 
the small sample size was inappropriate for the statistical 
analysis of results. In our study, all patients underwent late 
breast reconstruction with a latissimus dorsi musculocu -
taneous flap. We believe that this sample homogeneity cou  
pled with a validated and objective method of assessment 
guarantees greater result reliability.

Button et al.11, in a prospective study, assessed the changes 
in DASH questionnaire scores throughout monitoring and 
the use of adhesion sutures for reduced seroma formation in 
the painful regions of patients undergoing immediate breast 
reconstruction with a latissimus dorsi musculocutaneous 
flap. The questionnaire was applied before surgery and at 8 
postoperative stages, from the first visit until 3 years. The 
authors concluded that the DASH score increased during the 
first 3 months (deterioration) and later decreased with time 
until 36 months, despite being at a higher level than before 
surgery; they did not find clinical or statistical significance. 
Another conclusion was that adhesion sutures reduced 
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seroma to painful areas (5% vs. 70%) but did not change the 
DASH score. In the same study, the authors showed that, 
despite the long-term normalization of function, there was 
initially a significant harmful impact, which requires specific 
measures other than patient guidance. They also report that 
oncology therapy (radiotherapy, chemotherapy, and tamo-
xifen administration) does not have a significant impact on 
the long-term functional capacity of the shoulder, and that 
the morbidity from axillary oncology surgery disappears 
within 6–12 months.

Activity limitation, restriction to upper limb movement, 
lymphedema, fatigue, pain, and peripheral neuropathy in   -

duced by chemotherapy are well-documented problems that 
occur after the treatment of breast cancer19. Mastectomy 
and adjuvant treatments can, independently, generate some 
functional incapacity or limitations20. In this way, early and 
late postoperative assessment results may have reflected the 
effect of both mastectomy and breast reconstruction. In our 
study, we only assessed patients with late breast recons-
truction to eliminate the possibility of bias, as the effect of 
mastectomy was already experienced before reconstruction 
surgery (shown by a higher preoperative score). We also 
found that the final score was lower than the initial score, 
which we believe to be a consequence of the patients’ capacity 
to adjust to a new physical condition. 

CONCLUSIONS

This study offers scientific evidence showing that breast 
reconstruction with a latissimus dorsi musculocutaneous flap 
does not worsen the functional capacity of patients at 12 
months after surgery.
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