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ABSTRACT

The effect of reduction mammoplasty on the pulmonary function was a controversial subject since long
time. Some studies stated its beneficial effect, and others denied it. In this study we will try to clarify the
effect of reduction of the size of big breast on the pulmonary function tests. Patients and method: This
study was performed on 42 adult females divided into two equal groups: Group I: Control group (n=21
normal adult females with average breast size) and group II: macromazia group (n=21). All subjects in
both groups were subjected to pulmonary function test in erect and supine positions as well as arterial
blood gases analysis. In control group these tests were done once, while in macromazia group tests were
done twice; preoperatively and after their submission to surgery (inferiorly based reduction mammoplasty)
by two months, and the results were compared and analyzed. Results: In this study it was found that
reduction mammoplasty induced a significant improvement in some pulmonary functions as FVC (Forced
Vital Capacity), FEV1/FVC (The ratio of forced expiratory volume in 1st second to forced vital capacity).
However there was no significant change in FEV1 (Forced Expiratory Volume in 1* second), PEF (Peak
expiratory flow rate). The improvement in pulmonary function parameters in supine position was
significantly better than that occurred in erect position with a demonstrated positive correlation between
weight of excised specimens from breasts and pulmonary function parameters. Moreover, reduction
mammoplasty significantly increased partial oxygen tension and O, saturation in arterial blood with
insignificant changes in, pH, Partial Co2 tension and bicarbonate level. Conclusion: reduction
mammoplasty enhances some parameters in pulmonary function with improvement of partial oxygen
tension and oxygen saturation in patients with macromazia
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INTRODUCTION arterial blood gases in a small trial to know
Patients with breast hypertrophy or how much they are correlated.
gigantomastia are suffering not only PATIENTS AND METHODS
from poor cosmetic aspects of their breast This  prospective  study  was
but also they have multiple physical conducted at plastic, chest and physiology
problems as neck pain, bra strap grooving, departments, faculty of medicine, Zagazig
hand numbness and intertrigo which University from August 2007 to May 2010.
negatively affected the quality of their life, " Forty two adult female subjects with an age
3 and most of these symptoms can be range from 22 to 45 years (mean += SD
alleviated by reduction mammoplasty . 1! 31.5+£5.95) included in this study.
Theoretically, heavy bulky breast can The study subjects were divided into
restrict chest wall movement, and reduction two main groups: Group I (control group),
of this weight may lead to improvement of included twenty one normal adult females
lung ventilation. '® But, the effect of with average breast size, and Group II
reduction mammoplasty on the pulmonary (Macromazia group), included twenty one
function, in all previous studies gives patients with bilateral macromazia. All
contradictory results and does not support macromazia patients were seeking surgery to
the previous assumption. "' In this work get relief from physical symptoms, and those
we will study the effect of reduction who were seeking for cosmetic improvement
mammoplasty on pulmonary function, and with apparently small breasts were excluded
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from the study. Informed consents were
obtained from our patients before
participation in the study and after
explanation of the whole procedure to them.
Patients were subjected to thorough
medical history taking, clinical examination,
BMI (body mass index) calculation, X-ray
evaluation, pre and postoperative
photographic documentation. Patients with
chronic pulmonary problem were excluded
from this study, but those with acute
respiratory infection (upper or lower) were
allowed to participate in the program after
complete subsidence of the symptoms.
Pulmonary function tests were
carried out using (Datospir70 spirometer-
Sibelmed, Spain) and guided by American
Thoracic Society (ATS) standards -y
patient were instructed not to have heavy
meals two hours before tests and to wear
comfortable clothes. Tests were done both at
erect and supine position. Patients were
asked to do multiple trials with their
maximum efforts and we consider the results
obtained after three plateaus as preoperative
values to exclude the positive learning effect
on pulmonary function results. ' All
individuals were tested for FVC (Forced
Vital Capacity), FEV, (Forced Expiratory
Volume in 1% second), PEF (Peak Expiratory
Flow rate) and FEV1/FVC (The ratio of
forced expiratory volume in Ist second to
forced wvital capacity). Arterial blood
sampling was taken for analysis of the
following: PaO, PaCo, O, saturation
(Sa0,), Bicarbonate and pH using ABL800
FLEX analyzer (Radiometer. Denmark).
Both pulmonary function test and arterial
blood gases analysis were repeated again
two months postoperatively in interventional
group, when the wounds were completely
healed to deprive the effect of pain on the
function, while in control group the tests
were carried once. We tried to minimize the
effect of external factor on the lung function
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test, first we did all tests in a fixed time (9 to
11 Am) to avoid a well known diurnal
variation, B4151 - and all testes were carried
by the same team.

All patients in group II had bilateral
reduction mammoplasty. Inferiorly based
pedicle was our elected technique, as it has
the lowest rate of complication in the large
sized breasts. '® The excised tissue from
both breast were weighted and reported.

STATISTICAL ANALYSIS

Results were analyzed using SPSS
for windows version 15 the significant level
was set at 0.05. All data were expressed as
mean + SD (standard deviation)

RESULTS

All patients recovered well without
mortality. In two patients there were
unilateral sensory loss in the nipple (9.5%)
and one patient had superficial areola
necrosis (4.7%). Two patients had unilateral
wound dehiscence at the intersection
between transverse and vertical wound
components (9.5%); both were healed
successfully after conservative management
as well as those who had superficial areola
necrosis. The mean operative time was
208.6+26 minutes, and average hospital stay
was 7.6 £0.135 days. Mean BMI of our
patient was 30.87£3.24 and 63.6% of them
were obese (BMI>30). The average weight
of excised Specimens was 2348+576g.
Pulmonary function test:

Data are shown in table 1

As regard Forced vital capacity (FVC
L) in control group, it was 3.32+0.41 and
3.26+0.45 for erect and supine positions
respectively.  Preoperative  results in
macromazia group were 3.10+0.77and
3.05£0.54 in erect and supine position
respectively, and in postoperative results
were 3.29+0.88 and 3.28+0.50 in erect and
supine position. It was found that there was a
significant improvement in FVC values in
postoperatively comparing to than
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preoperative  state  (p<0.01) , this
improvement was not affected by position,
i.e. the amount of improvement in supine
position was 0.18+0.06 L which was not
statistically different from 0.22+0.03 L what
gained in erect position (p>0.05).

Forced Expiratory Volume in 1
second (FEV1 L) in control group was
2.61+0.58 and 2.54+0.49 for erect and
supine positions respectively. In macromazia
group it was 2.56+0.40 and 2.50+0.25
preoperatively and postoperatively they were
2.58+0.44 and 2.52+0.43 in erect and supine
position respectively. There was no
Statistical difference between preoperative
and postoperative results either in erect or in
supine position (p>0.05), i.e. neither position
nor operation had an impact on FEVI.

As for FEV1/FVC (%) in control
group, it was 78.61+4.65 and 77.9143.66 for
erect and supine positions respectively.
Preoperatively in macromazia group it was
82.58+5.56 and 81.96+4.65, and
postoperatively it was 78.41+4.35 and
77.70+4.47, in erect and supine position
respectively. It was found that FEV1/FVC
significantly ~ changed after operation
(p<0.01). Moreover amount of change was
statistically better in supine position when it
compared with erect one (4.26+0.05 in
supine versus 4.17+0.07erect position;
p<.05)

Regarding peak expiratory flow rate
(PEF L/s) in control group, they stood
4.50+0.47 and 4.49+0.34 for erect and
supine positions respectively. In
interventional group, preoperatively they
were 4.49+0.21 and 4.48+0.54 and
postoperatively they were 4.49+0.89 and
4.48+0.22 in erect and supine position
respectively. It was found that there was
statistically insignificant difference between
all groups in both positions.

Blood Gases:
Data is shown in table 2
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Regarding Partial Oxygen tension
(PaO, mmHg) in control group it was
86.75+4.31. In  macromazia  group,
preoperatively it was 83.47+1.40 and it was
85.19+4.77 postoperatively. It was found
that PaO, was significantly lesser in
preoperative when compared with control
and postoperative groups while there was no
statistical ~ difference between control and
postoperative groups (p>0.05).

As for O, saturation (SaO, %) in
control group it was 97.11+£0.89. In
interventional group it was 95.77+0.18
preoperatively, and it was 96.80+0.95
postoperatively, with a significant decrease
in Sa O, percentage in preoperative group
than both control and postoperative group
(p<0.05).

In case of PH value in control group
it was 7.40+0.02, but in macromazia group it
was 7.40+0.03 before operation and it was
7.41+£0.01 after operation, with undetected
statistical significant difference between all
groups(p>0.05). Blood bicarbonate level
(HCOs; mEg/L) in control group was
23.65+0.66, and in macromazia group it was
23.454+0.46 preoperatively and 23.86+0.95
postoperatively. It was found that there were
no statistical significant differences between
all groups (p>0.05). Partial carbon dioxide
tension (PaCO, mmHg) in control group was
37.75+0.23 and preoperatively in
macromazia group it was 38.85+0.11 and it
was 37.36+0.55 after operations, with
undetected significant changes regarding the
studied groups(p>0.05).

Regarding the relationship between
the degree of improvement of pulmonary
functions and arterial blood gases with
weight of excised specimen, the following
was detected;

There was a positive correlation
between weight of excised specimen and the
degree of improvement in FVC in both erect
and supine positions (coefficient value were
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0.456 and 0.482) respectively. This
significant correlation was also noticed
between weight of resected specimen and
degree of improvement in PaO2 saturation

(Sa0, %) postoperatively.

Also there was positive correlation
demonstrated between patient’s BMI and the
weight of excised specimen (correlation
coefficient 0.553).

Table (1) Show Pulmonary function parameters in all groups (Mean =+ SD):

Control Macromazia
preoperative Postoperative )2
EXCI(L) 3.324+0.41 3.10+0.77 3.294+0.88 <0.001
ec 3.26+0.45 3.05+0.54 3.2840.50  <0.001
Supine
FEV; (L)
Erect 2.61+0.58 2.56+0.40 2.58+0.44 [10.05
Supine 2.5440.49 2.504+0.25 2.5240.43 [10.05
(1)
EEZZI/FVC (Vo) 78.61+4.65 82.58+5.56 78.41+4.35 <0.001
] 77.91+£3.66 81.96+4.65 77.70+4.47 <0.001
Supine
gfelz t(L/s) 4.50+0.47 4.49+0.21 4.494+0.89 [10.05
i 4.49+0.34 4.48+0.54 4.48+0.22 [10.05
Supine

Table 2 Shows Blood gases, pH and bicarbonate levels in all groups

Control Macromazia
preoperative Postoperative
PaO,(mmHg) 86.75+4.31 83.47+1.40 85.19+4.77
Sa0, (%) 97.11+0.89 95.77+£0.18 96.80+0.95
pH 7.40+0.02 7.40+0.03 7.41+0.01
HCO;( 23.65+0.66 23.45+0.46 23.86+0.95
PaCO,(mmHg) 37.75+0.23 38.85+0.11 37.36+0.55
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Figure 1 Pre and post operative photos of one our cases

DISCUSSION

The effect of reduction
mammoplasty on the pulmonary function
was an issue of debate since long time.
Theoretically big breast could restrict chest
wall movement by its weight, ¥ and the
restriction should be at the maximum in
recumbent position as the direction of
weight lies parallel to the direction of
gravity.

While some studies prove the
positive effect of mammoplasty on the
pulmonary function " ' others deny this
effect."” The debate extended between
those who stated the beneficial effect of
breast reduction surgery and how much this
surgery improves the lung function and
oxygen saturation, with others who had a
contradictory results. Camp and Dickson
reported immediate intra-operative
improvement in O, saturation after breast
resection and attributed this to a more chest
excursion after removal of restricting
weight. " Cunha et al. noticed significant
improvement in both total lung capacity and
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residual volume after reduction
mammoplasty for twelve patients with
gigantomastia while other parameters of
pulmonary function did not show the same
significant improvement. ¥ Sood and co-
workers noticed a significant improvement
in inspiratory capacity, peak expiratory flow
rate, and maximal voluntary ventilation after
a resection of an average of 2220grams of
breast tissue, and this improvement also
correlated positively with BMI. "' Starley
et al. reported an improvement of pulmonary
function tests (PEFR,PIFR,FVC) and
oxygen  saturation after  reduction
mammoplasty by 6-8 weeks .The mean
weight of excised tissue in his study was
1546 gm On the other hand Iwuagwu et al.
found no statistical significance in
parameters of pulmonary function between
the patient submitted to reduction
mammoplasty and a control group who
submitted to respiratory physiotherapy, but a
positive correlation =~ was demonstrated
between the weight of excised specimen and
FEV1/VC , FVC (forced vital capacity),
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FEV/FVC and PEF (peak expiratory flow
rate) after surgery.

In our study the parameters of
pulmonary function of all patients lied
within the normal range either pre or
postoperatively. The mean weight of excised
specimen was 2348gm in patients with BMI
>30. There was a significant change in FVC
and FEVI1/FVC postoperatively and this
improvement is correlated with the weight of
excised specimen which supports the
hypothetical benefit of reduction
mammoplasty on lung ventilation and chest
wall compliance. Also there was positive
correlation between resected specimen and
improvement of oxygen tension and
saturation; this is attributed to the more
weight of excised breast tissue the better
lung compliance and oxygenation
The deleterious effect of recumbent position
on pulmonary function is well known *%!
and also was shown in our study, but our
unique finding is that, the improvement of
lung function after surgery in recumbent
position was significantly higher than the
improvement found in the same parameters
in erect position, which support our
hypothesis. Moreover there was and also
patient’s objective improvement in patients
breathing pattern after surgery.

CONCLUSION
From this study it could be
concluded that reduction mammoplasty

enhance some parameters in pulmonary
functions such as FVC, FEV/FVC in
patients with macromazia with significant
improvement in PaO2. (SaO, %)
postoperatively
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