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Abstract

Background: No quantitative study has been done to study the fluid drainage with and without drains after breast reduction surgery. Closed 
suction drainage exerts a considerable amount of pressure on tissues and might increase drainage. Therefore, this study aimed to comparethe effect 
on breast reduction surgery of closed suction drainage with no drainage.

Methods: A group of 12 female patients underwent breast reduction surgery. A drain was placed in the right breast and no drain in the left 
breast. The drain fluid volume in the right breast was the amount drained plus that detected by sonar until the drained mount was ≤30ml/24hrs. 
The residual volume in the left breast was detected by sonar only.

Results: The mass of tissue removed ranged from 820g to 2250g in the right breast and from 760g to 2240g in the left breast. The volume 
of fluid in the right breast ranged from 24-423ml and in the left, 7-127ml. The residual volume in the left breast was found to be always less than 
30ml/24hrs and was 8 times less than in the right breast, which had the drain. There was no correlation between the fluid volume and mass of tissue 
excised.

Conclusion: Within the limitation of the small number of patients, it can be concluded that closed suction drainage can be omitted in large 
breast reductions without extra complications, and that the amount of residual fluid can be considerably reduced.
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Introduction and Literature Review
Breast reduction surgery is performed on females with macro-

mastia (MM), which is defined as breast tissue in excess of 1000g.1 
Breast reduction surgery is differentiated from mastopexy by the 
amount of breast tissue removed, which entails removal of no more 
than 300g of breast tissue per breast.2 Mastopexy augmentation 
augments the volume of the breast.3 All three procedures create 
considerable dead space and are commonly performed together 
with closed suction drains. to eliminate dead space and to prevent 
complications like seroma formation, hematoma formation, wound 
healing complications and nipple loss.4,5 The drains were initially 
believed to prevent hematoma formation by draining all the excess 
blood from the resection cavity.6 This theory has been disputed,  

 
because even though a drain is inserted into the breast resection 
cavity, it may not prevent hematoma formation, due to blockage of 
the drain pipe which can still allow a hematoma to form.7

There is evidence in the literature that drain usage in prima-
ry breast surgery may not be necessary. Arrowsmith, et al. (1999)7 

performed breast reduction surgery on 50 patients, Matarasso, et 
al. (1999)8 did the same, Vandeweyer (2003)9 had 35 patients en-
rolled, Wrye, et al. (2003)6 enrolled 49 patients, and Collis, et al. 
(2005)5 enrolled 150 patients into their study. These studies all 
concluded that drains did not prevent hematoma formations, but 
were often a tract for infection, and patients did not succumb to 
any extra complications such as wound healing complications, fat 
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necrosis or esthetic related issues, by omitting drains. Patients did, 
however, report better comfort by omitting drains, as well as less 
anxiety when removing them.

The use of drains in primary breast surgery has also been 
shown not to be necessary by comparing complication rates when 
one breast was drained and the other breast was left without a 
drain.4,5,7,10 So far no study has been carried out on patients having 
primary breast surgery, where one breast is drained and the other 
is not drained, by quantifying the efficacy of the drain after it was 
emptied, by means of sonar. Sonar detects the presence of clinically 
undetectable collections so that comparisons between drained and 
undrained breasts can be made. This would enable a determina-
tion of whether subclinical collections left in the undrained breast 
would have a significant effect on wound healing or complication 
rate. The use of sonar would also allow for follow up evaluations to 
determine when these collections become absorbed. 

Material and Methods
Ethical clearance

This study was approved by the Institutional Research and Eth-
ics Committee and the Hospital management (clearance number 
SMUREC/M/20/2016:PG). The patients’ names and study numbers 
were only available to the primary researcher. All patients who en-
tered the study were given a patient information sheet explaining 
the procedures and they were given the option to participate at 
their own free will. They were also able to leave the study any time 
if they did not wish to participate further. Thereafter each patient 
signed informed consent. The patients were not remunerated for 
participating in the study. 

Study Population
The study was a prospective study on consecutively sampled 

female patients who qualified for primary breast reduction surgery 
over a one-year period. All female patients undergoing bilateral pri-
mary breast reduction surgery were given the option to be included 
in the study, unless they were on anti-thrombolytic treatment, or 
were receiving anti-platelet therapy.

Procedure
Surgery consisted of general anesthesia with preoperative infil-

tration of both breasts with a vasoconstrictive agent to limit blood 
loss and contribute to analgesia. The infiltration solution used was 
one ampoule of adrenalin and 40 ml of 2% lidocaine mixed into 1 
liter of Ringers Lactate, and each breast was infiltrated with 100 
ml of this solution. The breast reduction was performed with a 
Wise pattern keyhole incision; in half the patients the inferior ped-
icle technique was used and the supero-medial pedicle was per-
formed in the other half. A closed suction drain was placed in the 
right breast and no drain was placed in the left breast. The drain 
used was a closed suction portovac 1/4-inch drain. A routine soft 
dressing was applied consisting of Ortho-wool and Elastoplast to 
the chest area post-operatively. All patients received a single dose 
of Cefazolin 2g intra-operatively (or Clindamycin 1.2g if allergic 
to penicillin) and Augmentin 1.2g twice a day for 5 days after the 
surgery. The patients were monitored for total fluid volume out-

put from both breasts on days 1-4 until the closed suction drain-
age was removed. For the right breast the drain was emptied into a 
measuring jug every 24 hours and measured using a 20ml syringe. 
The breast was also monitored by sonar (Phillips Epic 5 High end 
Ultrasound) after the drain was emptied. The sonar measurement 
was performed by the consultant radiologist, and the volume of flu-
id was calculated by adding the sum of all collections detected by 
sonar. These measurements were then added to give a total volume 
output from the right breast on the specific day recorded. The left 
breast was only measured by means of sonar. Once the closed suc-
tion drain had drained less than 30ml per 24 hours the drain was 
removed from the right breast. All patients attended follow up vis-
its on days 7, 14, 21 and then 3 months to evaluate with sonar any 
subclinical collections remaining in the breasts. The follow up visits 
not only consisted of sonar measurements of fluid collections, but 
also monitoring for any complications. 

Sample size
Sample size estimation was based on the comparison between 

fluid volume recorded between right and left breasts i.e. between 
the two methods. This required the use of a paired-sample t-test. 
For the detection of small, medium and large effect sizes (dz = 0.2, 
0.5 and 0.8 respectively), with 80% power at the 5% significance 
level, sample sizes of 199, 34 and 15 respectively are required.11 
Although the aim should be for the detection of at least a medium 
effect size, should it exist, the actual sample size of 12 in this study 
would be sufficient only for the detection of very large effect sizes 
[dz = 0.9]; this is a limitation of the study.

Data analysis
Comparisons of weight removed and fluid volume recorded, 

between right and a left breast was carried out using the paired 
samples t-test. The association between volume of fluid recorded 
and age, weight of breast removed (for each drainage method) was 
assessed using Spearman’s correlation coefficient as the data were 
not normally distributed. Data analysis was carried out using SAS 
version 9.4 for Windows. The 5% significance level was used. 

Results
The study population comprised 12 sequentially sampled fe-

male patients aged 18 to 61 years with a median age of 31 years 
(interquartile range (IQR) 26 – 34 years). The median mass of tis-
sue removed, the range, and comparison between sides is shown 
in Table 1. There was no statistically significant difference between 
the sides (p = 0.67); the mean difference was 16.7g.

Table 1: Weight of breast tissue removed.

Breast Median 
mass (g) Range (g) Paired t-test and Confi-

dence Interval (CI)

Right 1430 820 - 2250 P = 0.67

Left 1420 760 - 2240 CI -66.0 – 99.3g

Each time the right breast drain was emptied, the total amount 
of fluid collected through the drain in the right breast was added 
to the residual fluid measured by means of sonar in milliliters. The 
left breast was not drained, and the fluid collections were measured 
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by sonar and recorded in milliliters. Table 2 shows the volume re-
moved together with the mass of tissue removed, and the age of the 
patient. 

Table 2: Volume of fluid measured (over 3 a months period),mass re-
moved, and age.

VARIABLE N MEDIAN Inter-Quar-
tile Range RANGE

Volume of fluid Right 
Breast (ml) 12 210 144-139 24-423

Mass removed Right 
Breast (g) 12 1430 1010-2000 820-2250

Volume of fluid Left 
Breast (ml) 12 26 13-37 7-127

Mass removed Left 
Breast (g) 12 1420 1030-2070 760-2240

Age of patients (years) 12 31 26-34 18-61

Table 3 Shows the median volume of fluid over the 3-month 
period and Figure 1 shows this graphically. Although all fluid was 
resorbed by 3 months, there was an increase recorded on day 14.

Figure 1: Median volume of fluid over 3 months. Error bars indi-
cate the inter-quartile range.

 3

Table 3: Median volume of fluid over 3 months.

BREAST DAY 1 DAY 2 DAY 3 DAY 7 DAY 14 3 MONTHS

RIGHT
Median (ml) 91 66 29.6 1.8 25.4 0

IQR (ml) 45.4-119.2 51.5-118.2 23.5-46.0 0.5-11.9 1.1-32.3 0

LEFT
Median (ml) 4.3 8.7 6.5 7.4 25.8 0

IQR (ml) 2.0-9.7 4.0-10.4 3.5-12.9 4.3-25.8 10.9-45.4 0

The association between volume of fluid recorded, age, and 
mass of breast removed

The right breast showed no significant correlation between vol-
ume of fluid recorded and age (p = 0.13) or mass of breast removed 
(p = 0.12). The left breast showed significant, positive correlation 
between the volume of fluid recorded and age (r = 0.71; p = 0.010), 
but there was no significant correlation between the volume of flu-
id recorded and the mass of breast removed (p = 0.26). 

The pedicle technique used had no effect on the amount of dead 
space or fluid drainage.

Complications
Two of the twelve patients developed seromas. The first patient 

developed a seroma on the right breast (which was drained) at day 
7: the seroma was resolved with a single aspiration of 18ml. The 
second patient developed seromas on both breasts at day 9, with 
bilateral T-junction dehiscence. The seromas were aspirated, dress-
ings were applied and healing was uneventful. No hematomas or 
infections were observed.

Discussion
The use of closed suction drainage in breast reduction surgery 

has continued to be debated in the literature, with many studies 
reporting that this can be omitted without extra complications.4,6,7,10 
However, it has also been reported that some plastic surgeons con-
tinue to use closed suction drainage as a result of witnessing a large 
amount of serous-sanguinous fluid draining during the first three 
days. This was based on the view that the primary purpose of drain-
ing breast reduction surgeries was to eliminate complications due 
to the large dead space that was created, preventing seromas with 

associated wound complications such as wound dehiscence, infec-
tions, and aesthetic complications.5,12

There have been no reports to date, comparing the quantity 
of fluid retained after breast reduction surgery with and without 
drainage. This study therefore compared the impact that closed 
suction drainage had on fluid drainage in bilateral breast reduction 
surgery compared with no drainage by means of ultrasound detec-
tion of residual fluid collections. The study aimed to demonstrate 
exactly what happens to the fluid collections in the breast that was 
not drained, and how long it took to be absorbed completely. 

A limitation of the study is that the sample size was small and 
would only be able to detect large effects statistically. Previous 
studies of breast reduction surgery and the need for closed suction 
drainage had larger numbers: Arrowsmith, et al. (1999),7 Mataras-
so, et al. (1999),8 and Wrye, et al. (2003),6 all included 50 patients 
in their studies, and Collis, et al. (2005)5 had the largest study of 
150 patients. However, none quantified the volume of fluid in both 
drained and non-drained breasts, rather being concerned with the 
complications associated with drainage.

The ages of the patients in this study ranged between 18 and 
61 years, and although this was a wide range, 9 of the patients were 
between 20 and 35 years, with a median age of 31 years and a mean 
of 33 years. This correlated well with previous studies: Matarasso, 
et al. (1999)8 included patients between 14 to 65 years old, with 
a mean of 31 years; Vandeweyer (2003)9 included patients be-
tween 19 - 56 years old with a mean of 35 years; Arrowsmith, et al. 
(1999)7 included patients between ages 18 – 67 years; and Collis, et 
al. (2005)5 included patients with ages between 17 – 64 years with 
a mean age of 37. 
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The weight of breast tissue removed in this study was signifi-
cantly more than previous studies with a median weight of the left 
breast of 1420g (760 – 2200g) and right breast of 1430g (820 – 
2100g). Matarasso, et al. (1999)8 reported an average of 476g of 
weight on the right and 477g weight on the left. Arrowsmith, et al. 
(1999)7 recorded a mean of 750g of breast tissue excised, whereas 
Wrye, et al. (2003)6 excised an average of 675g on the drained and 
620g on the undrained breast. Collis, et al. [6] excised an average 
of 755g on the drained breast and 728g on the undrained breast. 
Vandeweyer (2003)9 reported a mean resection of 579g. This study 
therefore found approximately twice the weight of excised tissue 
without the use of closed suction drainage and indicates that even 
though a larger dead space is created it still remains safe to omit 
closed suction drainage. 

The volume of fluid recorded from the drain over the first three 
to four days was substantial. After the drain was emptied each day 
the amount of any residual fluid collections detected by ultrasound 
was added to the amount measured from emptying the drain daily. 
The median amount of fluid over the first four days in the drained 
(right) breast was 210ml. The undrained breast was scanned for 
collections at the same time and the median amount over the first 
four days was 26ml. Thus with closed suction, 8.1 times more flu-
id output was produced compared with the breast that was not 
drained.

In all patients when the drained breast total fluid reduced to 
≤30ml/24hrs the drain was removed. In the undrained (left) breast, 
the fluid recorded was always less than this. At day 14 there was an 
unexplained increase in fluid measured by sonar, in both breasts, 
but by 3 months, none showed any residual fluid. 

It was not possible to draw any conclusions concerning any as-
sociations between volume of fluid drained, age and breast weight 
excised. The only statistically significant association found was be-
tween age and fluid volume in the left breast. There were no sig-
nificant associations between fluid volume and weight of tissue 
excised. 

Conclusion
Within the limitations of this study, it can be concluded that 

omitting closed suction drainage in bilateral breast reduction 
surgeries can be done safely. By draining a breast reduction with 
closed suction drainage, the drainage was increased 8 times that 
when not drained. Closed suction drainage can be omitted in large 
reductions up to 2200g without extra complications of wound de-

hiscence or seroma formation. Closed suction drainage can have an 
irritating effect on breast tissue and seems to cause more drainage. 
It is recommended that this study should be extended to include 
larger numbers of patients with a larger variety of ages and more 
frequent investigations of the breast by means of sonar.
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