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Abstract 

Introduction: Seroma is the commonest complication of breast cancer sur-
gery, and although its consequences most often cause no more than discom-
fort and anxiety, more important sequelae include flap necrosis and wound 
dehiscence. Seroma management can be difficult and frustrating for both the 
patient and surgeon. Numerous methods to reduce post-mastectomy seroma 
formation have been tried with no consistent success. Methods: Sixty patients 
were prepared for modified radical mastectomy. Of those, the study group 
contains 30 patients and the control group contains 30 patients. Study group 
had axillary space obliteration while the other had the conventional proce-
dure; total drain outputs were recorded daily for all patients prior to drain 
removal. The drains were removed when the daily drainage was less than 30 
ml. Results: This study contains 60 patients, and the study group contains 30 
patients, and the control group contains 30 patients. Age, tumor size, No. of 
positive lymph nodes were of no significant differences to be more concise on 
the effect of axillary space obliteration. The mean of day of drain removal in 
the control group was 13.2 ± 1.0 days (9 - 18 days) with a mean of total drain 
output of (4700 ± 90.3 ml) (3722 - 4930) while the mean in the study group of 
day of drain removal was 7.1 ± 1.3 days (6 - 12) with a mean of total drain 
output of 1530 ± 422 ml (range 600 - 2100 ml) p < 0.001. Conclusion: Oblite-
ration of axillary space is a valuable procedure that significantly decreases se-
roma after mastectomy and axillary dissection. 
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1. Introduction 

Seroma represents the most common complication of breast cancer surgery [1]. 
Although seroma formation is very common after mastectomy reaching up to 
81% [2] [3], the exact etiology of it remains obscure, and this has made many 
surgeons to consider it as a necessary event rather than a complication. Howev-
er, it may be complicated by secondary infection, wound dehiscence, delayed 
wound healing, and delayed start of adjuvant therapy and as a result higher ex-
penses [4]. 

This by far will represent a burden for the surgeon as well as more discomfort, 
more anxiety for the patient. And due to the controversy regarding the etiology 
of seroma, management will be difficult and frustrating. 

So we have many techniques that aimed at reducing seroma formation e.g. 
wound bandaging, talcum powder, fibrin glue, ultrasonic knife, flap fixation, 
usage or non-usage of vacuum suction drains [5] [6]. 

However, none of these had proved to be effective in reducing seroma and its 
associated complications. It is accepted that the largest potential dead space is 
the empty axillary apex after axillary dissection or indeed that seroma formation 
is contributed significantly by disruption of axillary lymphatics. It follows that 
obliteration of this space may be valuable. 

Aim of Work 

To study the effect of axillary space obliteration after modified radical mastect-
omy on post-operative seroma formation. 

2. Methods 

This study is a randomized controlled trial that took place in Surgery Depart-
ment, Menoufia University Hospital, from August 2016 to November 2017. The 
protocol of this research has been reviewed by our research ethics committee in 
the Faculty of Medicine, Menoufia University at its meeting in July, 2016 with 
reference number (40-6-2016). 

This study was performed on 60 patients who were referred to outpatient 
clinic. The sample size was calculated as 30 patients for each group (study group 
and control group). 

Those 60 patients were recruited to our study according to the following in-
clusion and exclusion criteria. The patients enrolled as the inclusion criteria are:  

1) Patients with breast cancer and planned for modified radical mastectomy 
willing to participate in the study and to sign the informed consent. 

2) Confirmed lymph node metastasis (diagnosed by preoperative biopsy or 
intraoperative sentinel lymph node biopsy) requiring axillary lympadenectomy. 

3) No previous history of axillary surgery. 
And exclusion criteria were: 
a) Patients with advanced breast cancer and arranged for palliative mastecto-

my. 
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b) Patients arranged for conservative breast surgery and sentinel lymph node. 
c) Patients arranged for breast reconstruction at the same session. Then, they 

were randomly allocated to either the control or study groups. Random sequence 
was generated by Microsoft Excel program using random functions. 

The surgeon was given randomly generated treatment allocations within 
sealed envelops. Once a patient has consented to enter the trial, this envelope 
was opened and the patient then underwent the allocated surgery .The technique 
was performed by a single surgeon and involved skin flap dissection and exci-
sion of the breast with pectoral fascia and the dissection of axillary lymph nodes 
(level II/III) were performed with a diathermy (Figure 1(a)). Control of the 
small bleeding vessels was sustained with coagulate mood of diathermy. First 
three to four interrupted sutures were placed between pectoralis major and mi-
nor then suturing the anterior and lateral portion of superior mastectomy skin 
flap down to the free edge of pectoralis major and the lateral chest wall was done 
using a continuous 2/0 vicryl stitch to completely obliterate the axillary fossa 
leaving the remainder of the mastectomy cavity (Figure 1(b), Figure 1(c), Fig-
ure 1(d)). 16F suction drains were placed at surgery in all patients with the tip 
placed within the mastectomy cavity outside the obliterated axilla; then pressure 
dressing was applied. Total drain outputs were recorded daily for all patients 
prior to drain removal the drains were removed when the daily drainage was less 
than 30 ml. At the two-week post-operative visit, the presence  and severity of 
seroma was recorded. This was graded  mild (asymptomatic), moderate (symp-
tomatic but not  requiring intervention, or severe (symptomaic requiring  inter-
vention) patients were followed up till seroma, when occurs, has completely re-
solved through repeated aspirations and this has extended up to two months in 
some cases. Statistical data analysis was done using Chi-square, and Student 
t-test to determine significance in seroma incidence between both groups. 

3. Results 

Patients’ age, size of tumour, number of positive lymph nodes and laterality were 
comparable between both groups with no significant difference between them 
(Table 1). 

The mean age of patients among the study group was 48.3 ± 2.3(35 - 71 years) 
while among the control group was 49.1 ± 3.4 (37 - 77 years) with no significant 
difference between both groups. The laterality of operations was 25 (41.7%) left 
and 35 (58.3%) right. Types of pathology included invasive ductal carcinoma, 
ductal carcinoma in situ, and mixed invasive ductal/lobular carcinoma. 

Fifty three patients (88.3%) had invasive tumours (80% IDC, 20% mixed 
IDC/ILC). Sizes of tumour in study group were 33.1 mm (range 8 - 71) and this 
also was not significantly different from control group 35.2 mm (13 - 88). Drains 
remained in situ for 6 - 18 days. 

At drain removal, (Figure 2) total drain output was measured and recorded. 
Mean total amount of drain output for the study group was 1530 ± 422 ml  
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(a)                                       (b) 

 
(c)                                       (d) 

Figure 1. Intra-operative photographs showing axillary space obliteration. (a) Axillary 
fossa potential dead space after mastectomy and axillary clearance; (b) Antero- lateral 
part of Superior mastectomy flap sutured to free edge of pectoralis major and lateral chest 
wall obliterating the axillary space after Interrupted sutures to appose pectoralis major 
and minor (c) picture after complete obliteration of axillary space; (d) final external pic-
ture. 

 
(range 600 - 2100 ml) over a mean of 7.1 ± 1.3 days. While the control group had 
a mean drain output of (4700 ± 90.3 ml) which revealed significant reduction in 
amount among the study group by 35% (Figure 3) and the difference between 
both groups was statistically significant (Table 2). 

Time of drain removal was different between both groups as the mean of the 
days before drain removal was 7.1 ± 1.3 in the study group while in the control 
group was 13.2 ± 1.0 days (Table 3). 

https://doi.org/10.4236/abcr.2018.71003


M. A. E. Elbalshy et al. 
 

 

DOI: 10.4236/abcr.2018.71003 27 Advances in Breast Cancer Research 
 

 
Figure 2. Boxplot distribution of drain output in both control and study groups. 

 

 
Figure 3. Distribution of patients according to daily drain output (ml) .Significant reduc-
tion of the daily amount of drain output in the study group who undergone axillary obli-
teration p < 0.05. 

 
Table 1. Comparison of results between study group and control group. 

Variable Study group Control group 

Mean age 48.3 ± 2.3 (35 - 71) 49.1 ± 3.4 (37 - 77) 

Size of tumour (mm) 33.1 (8 - 71) 35.2 (13 - 88) 

No. of lymph nodes removed 14.8 (8 - 25) 12.6 (10 - 23) 

No. positive lymph nodes 8.2 (0 - 16) 7.8 (2 - 14) 

Laterality (% Right) 57.1% 59.0% 

Hypertension 10/30 (33.3%) 9/30 (30%) 

Diabetes mellitus 7/30 (23.3%) 5/30 (16.7%) 
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Table 2. Comparison between both groups regarding total drain output. 

 Control group (n = 30) 
Axillary obliteration  

(n = 30) 

Test of  
significance 

P value 

Total drain  
output (ml) 

Mean ±SD Range Mean ±SD Range t = 40.2 
p < 0.001** 4700 90.3 3722 - 4930 1530 422 600 - 2100 

*p values less than 0.05 is statistically significant. 

 
Table 3. Comparison between both groups regarding time of drain removal. 

 Control group (n = 30) 
Axillary obliteration  

(n = 30) 

Test of  
significance 

p value 

Days before drain 
removal 

Mean ±SD Range Mean ±SD Range t = 20.3 
p < 0.001** 13.2 1.0 9 - 18 7.1 1.3 6-12 

*p values less than 0.05 is statistically significant. 

 
For postoperative complications, in the study group 93.4% showed no postoper-
ative complications. 3.3% showed wound infection, 3.3% developed ischemic 
flaps. while in the control group 80.2% passed without postoperative complica-
tions, 9.9% developed wound infection, 3.3% developed ischemic flaps, 6.6% 
showed wound dehiscence (Figure 4). 

4. Discussion 

There are many studies done on different risk factors that may be involved in 
seroma formation like, age of patient, type of surgery, tumor size, number and 
positivety of lymph nodes however the results of them are  not similar, and in 
any case, the majority of these risk factors are unmodifiable. In our study either 
age, tumor size, number of positive lymph nodes did not significantly affected 
incidence of seroma, on the same way Gonzalez et al. (2003) [7] had found the 
same results to us, also at 2004 Hashemi et al. [8] had found no significant effect 
for age ,tumor size, or nodal involvement on seroma formation. On the opposite 
side Lumachi et al. (2004) [5] reached to different results regarding significant 
effect for tumor size and nodal involvement on seroma formation. 

Then surgeons began to modify either the technique or the life style of patients 
over the years including shoulder immobilization, usage of tranexamic acid, 
change of surgical instrument either electrocautery or ultrasonic knife, etc. [9]. 

But the results of these studies are inconsistent, e.g. contrary to popular belief 
electrocautery revealed to be a contributing factor increasing incidence of sero-
ma, and as regards to arm movement some found benefit of delaying arm 
movement depending on that chest wall motion and shoulder use create shear-
ing forces that hinders flap adherence and this will act as a pump forcing lymph 
into the empty axillary fossa [10], however others have found no benefit of de-
laying arm movement [11] [12]. 

We believe that distribution of axillary lymphatics shares to a greater extent 
than mastectomy flaps in seroma formation and so reliably obliterating the  
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Figure 4. Distribution of patients according to postoperative complications. 

 
axillary space can considerably reduce postoperative drainage volume in this 
small group of patients. More importantly, this technique significantly reduces 
clinically apparent seromas after drain removal, thereby reducing the conse-
quences of patient anxiety, discomfort, and added morbidity. 

Previous studies regarding mechanical closure of the dead space are small in 
number and poor in quality and non have clearly demonstrated difference. Al-
though the findings that do not support a pressure garment or compression 
dressing, in contrast to that flap fixation using sutures appears to be beneficial 
and reduces seroma formation and subsequent aspirations, and even in BCS a 
drain may not be needed [13]. 

Several studies have looked into fixing skin flaps to  underlying muscle in an 
attempt to minimise dead space. Halsted first described flap fixation in 1913 [14] 
and since, surgeons began to introduce different techniques to  secure flaps and 
thereby close dead space. Some have used external sutures passing through the 
flap from the underlying muscle, but of course these may be complicated by ei-
ther wound infection or local skin necrosis. Coveney et al. [15] as well as 
O’Dwyer [16] demonstrated that drainage volumes and seroma formation were 
significantly reduced when dead space was obliterated by suturing flaps to mus-
cle down the skin closure suture line. Chilson et al. [17] advocated a similar 
tacking procedure  ,but tacked down the entire flap area using interrupted su-
tures. 

If it is believed that the largest potential dead space is the empty axillary apex 
after axillary dissection or indeed that seroma formation is contributed signifi-
cantly to by disruption of axillary lymphatics, it means that closure of this space 
may prove useful. In our study that involved obliteration of the axillary space we 
had found that this technique had significantly reduced seroma formation also it 
had reduced the time needed for drain removal (p < 0.001*). A few studies in-
troduced the concept of axillary padding to reduce drainage volumes after axil-
lary surgery. The axillae were padded with nearby tissue, and outcomes in terms 
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of seroma formation were excellent. However, both main studies [18] [19] car-
ried out a limited axillary dissection, and were carried  out on patients under-
going breast conservation. 

On contrary to our results there is a study performed in Thailand [20] and it 
was involving 18 patients their technique involved suturing the skin flap to un-
derlying muscle at 3  points in the mid-axillary line, and found no significant 
difference of seroma incidence at the axilla measured by ultrasound at two weeks 
this may be due to small number of patients in that study. In the same way with 
us, Yiping Gong, MB [21], studied 200 breast cancer patients randomly divided 
into 2 groups: group 1 was operated by using ligation all of the tissue connecting 
axillary vein bundles to the specimen, suturing the anterior edge of the latissi-
mus dorsi to the chest wall, and fix the skin flap to the underlying muscle by 
subcutaneous sutures while group 2 was operated on using the conventional 
technique. The drainage volume for patients in group 1 was significantly less 
than that for patients in group 2 (p < 0.01). The duration of drainage in group 1 
was shorter than that in group 2 (p < 0.01). The incidence of seroma formation 
in the study group (2%) was significantly less than that in group 2 (14%). Also in 
the same way with us Chand N, et al. at (2012) [22] in their study on a small 
group (24 patients) found significant reduction (p < 0.01) of drainage volumes 
and incidence of seroma in the group they had closed off the axillary space from 
the remainder of the mastectomy cavity they reported an incidence of seroma 
(62.5%). 90% was in the control group and 42.5% in the study group with a re-
duction of about 65%. and in another study published by Faisal M, et al. at 
(2016) [23] on 64 patients also they found significant reduction in seroma for-
mation as well as time of drain removal after they have used similar technique (p 
< 0.01). 

5. Conclusion 

Obliteration of axillary space is a simple technique that reduces significantly the 
total amount of seroma formation postoperatively, the psychological burden of 
long time drain, postoperative visits for drain follow-up, and complications re-
lated to seroma accumulation after breast cancer surgery. However, this tech-
nique should be tried on a much wider scale to prove its validity in decreasing 
the incidence of seroma formation and its subsequent complications. 
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