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Abstract
Breast cancer is managed with many surgical options. Modified radical mastectomy with
axillary dissection is the commonest procedure done nowadays. It is not free from
complications, where seroma one of these. A comparative study was conducted to evaluate the
effectiveness of single delayed removed drain versus two drains early removed for the
prevention of seroma formation.
One hundred and fifty patients were treated by modified radical mastectomy with axillary
dissection for breast cancer between January 2010 and September 2016 in Al-Fayhaa General
Hospital. Patients were divided into two groups, fifty patients were managed with single drain
left for nine to ten days and the other one hundred patients had two drains removed after five
days for prevention of seroma formation under mastectomy flaps.
The highest age group affected by breast cancer was the 36-45 years and the lowest one was
the 25-35 years. The incidence of seroma was 12% for the first group and 30% for the second
one. The wound infection slightly more in the first group (14%) when compared with the other
group (12%).
In conclusion, the use of single drain for slightly longer time is better than two drains removed
early in the prevention of seroma formation.

Introduction
reast cancer is the most common
malignancy among women in most
developed and developing regions of the
world with nearly a million new cases
each year1,2. Breast cancer remained the
second leading cause of cancer death
among women worldwide over the past
three decades3,4. In the United States, the
breast cancer was estimated at 1 in 13 in
1970, it was 1 in 11 in 1980 and the
frequency was 1 in 8 in 19965. Many
surgical options for treatment of breast
cancer are done such as modified radical
mastectomy
(MRM)
and
breast
6
conserving surgery . The most common
early complications following modified
radical mastectomy are seroma formation
and wound infection7. Seroma is a
collection of serous fluid in the dead space

B

of post-mastectomy skin flaps and axilla
following MRM8,9. Incidence of seroma
formation after breast surgery varies
between 2.5% and 51%10-12. Seroma
accumulation elevate the flaps from the
chest wall and axilla and hampering their
adherence to the tissue bed leading to
significance morbidity such as delayed
wound healing, wound dehiscence, wound
infection and delayed initiation of
adjuvant therapy. The pathogenesis of
seroma has not been fully understood.
Seroma is formed by acute inflammatory
exudate in response to surgical trauma and
acute phase of wound healing13,14.
Although seroma formation is the most
frequent postoperative complication after
breast
cancer
surgery
but
now
increasingly being considered side effect
52
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of surgery rather than a complication15. A
variety of techniques have been employed
to decrease incidence of seroma. These
share the common aim of obliterating the
dead space and include quilting, skin flap
suturing,
fibrin
sealants,
external
compression, shoulder immobilization and
prolonged suction drainage16,17. The aim
of this study is to evaluate the effect of
use of single drain for longer time in
comparison with the use of two drains
with relatively shorter time to prevent
seroma formation.
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postoperative day, the patients are
followed postoperatively for two months
in the outpatient department, and the
seroma diagnosed clinically when the
patient present with axillary and/or skin
flaps fluctuating swelling, or with aid of
ultrasonography (fluid collection in the
axilla and/or under the flaps). Ethical
approval was granted by ethical approval
board of the institution. Data were
analyzed using SPSS 18.0 software.
Result
A total number of one hundred and fifty
patients who were managed in Al Fayhaa
General Hospital during the period from
January 2010 to September 2016 were
included in this study, excluding those
patients who were lost from follow up.
The age distribution for the studied
patients with breast cancer is summarized
in Table (I), were the lowest age for breast
cancer was seen in the less than 25 years
patients.
The patients postoperative complications
regarding seroma and wound infection
were analyzed, Table (II) shows the
incidence of seroma in both groups, in the
first group six patients out of fifty patients
were develop seroma and thirty patients
out of hundred were develop seroma in
the second group, with the incidence of
12% and 30% respectively.
The incidence of wound infection in the
two groups is shown in the Table (III), in
which seven patients develop wound
infection in the first group (14%) and
twelve patients (12%) in the second
group.

Patients and methods
A prospective comparative clinical study
was carried out at Al-Fayhaa General
Hospital / Department of Surgery in
Basrah, between January 2010 and
September 2016. The patients included in
this study are those who were diagnosed
with infiltrative ductal carcinoma by
excisional biopsy or two times FNA.
Modified radical mastectomy was done
for stage IB, II and III. The patients were
divided in to two groups, the first group
(50 patients) managed with single drain
place under the skin flaps passing to the
axilla, and the second group (100
patients), with two drains, one in the axilla
and the other under the skin flaps for
prevention
of
seroma
formation
postoperatively. The drain of the first
group was removed between 9 - 11 days
even when the drainage is less than 30 ml,
while drains of the second group were
removed usually after 5 days when it
becomes less than 30 ml/day. After
discharging in the second or third

Table I: Age distribution of the patients
Age (years)
No.
%
10
64
38
27
11

25-35
36-45
46-55
56-65
Above 65

6.7
42.7
25.3
18
7.3
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Table II: Incidence of seroma in the two groups
Seroma
Group (1) Group (2)
P-value
50 patients 100 patients
6
30
Z= 2.43
Number of affected patients
P< 0.05
12
30
Percentage

Table III: Incidence of wound infection in the two groups
Wound infection
Group (1)
Group (2)
P-value
50 patients 100 patients
7
12
Z= 0.34
Number of affected patients
P> 0.05
14
12
Percentage

Discussion
Surgical options for the management of
breast cancer are many. Modified radical
mastectomy with axillary clearance is the
most
common
procedure
used
nowadays18. Axillary dissection remains
an integral part of the conservative and
radical breast cancer surgery for
prognostic and curative purposes19.
The incidence of seroma formation
following modified radical mastectomy
about 50%20, and was 15.8% in other
study by Gonzalez EA et al21.
The rich lymphatic drainage of the breast
establishes the tendency for seroma
formation within any closed space that
result from breast surgery. The net
fibrinolytic activity and low fibrinogen
levels within lymphatic fluid collection
account for seroma formation13,22.
The closed space of axillary wound and
under the mastectomy skin flaps will
harbor the seroma9,23.
The skin flaps will heal and adhere to the
chest wall after one to three weeks, as
evidenced by diminished drain output9.
So trying to leave the drain for more than
one week, allowing the process of
adhesion to be start between the flaps and
the chest wall.
There are several factors implicated in
seroma formation like number of positive
nodes, extent of lymph node dissection,
intraoperative lymphatic channel ligation,
postoperative radiation, postoperative arm

activity, preoperative chemotherapy and
use of electrocautery and vascular
disruption24–30.
Petrek et al, in a prospective randomized
trial showed that the most significant
factor that causing the seroma were the
number and extent of axillary lymph node
involvement31. Minimization of the
electrocautery has consistently been
shown to reduce seroma formation when
compared with sharp scalpel dissection,
although this approach may increase
overall operating time32. Neither laser
scalpel technique nor a bipolar vessel
sealing system has been found beneficial
in terms of postoperative seroma33.
Theories of etiology are important in
determining the most likely surgical
technique for prevention of postoperative
seroma formation. Various techniques
have been studied in an attempt to
minimize
post-mastectomy
drainage
volumes and the incidence of seroma34.
The most frequently employed technique
for prevention of seroma formation is
closed suction drainage. Most surgeons
are used closed suction drainage for those
patients underwent mastectomy and
axillary clearance and avoid drains for
patients with breast conserving surgery
and sentinel node biopsy35.
The use of drain after breast cancer
surgery was mostly investigated for their
controversial effect in reducing or
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controlled trails comparing volumecontrolled drainage with either none or
short term drainage following axillary
dissection for breast cancer surgery. Those
patients randomized to volume-controlled
drainage (drain remove only when less
than 30-50 ml/24hr) were significantly
less likely to develop clinically relevant
seroma compared with patients without
drains or short term removal. However,
the former group stayed in hospital for
slightly longer periods39.
However, seroma formation was not
influenced by the intensity of negative
suction pressure, by the number of the
drains or the choice of closed suction
drainage or pressure drainage40.
Drains can be uncomfortable and are
associated with an increased risk of
infection41.
In this study there is slight increase in the
incidence of wound infection when using
one drains (14%) when compare with the
other group (12%) with P value of more
than 0.05 (non-significant).
Talbot et al. research show that, there is
no difference in the rate of wound
infection among the studied three groups
after long term follow up, when (group 1)
have prolonged closed suction drainage,
while(group 2) have two-days short term
drainage, and the last (group 3) no
drainage42.

preventing seroma. Suction drainage was
introduced in 1974 by Murphy which
applying negative pressure and obliterate
the dead space after breast surgery and
axillary dissection36.
Studies examining avoidance of drainage
for mastectomy and axillary clearance
have suggest that while it is possible to
avoid placement of drains at the time of
surgery, such a policy will be associated
with increased number and volume of
seroma aspiration. A systemic review of
published trails concluded that drains are
necessary in this situation35.
The influence of negative pressure are
preventing seroma formation, skin flap
opposition to the chest wall, facilitate
wound healing and reducing the incidence
of wound infection, wound dehiscence or
flap necrosis37,38.
Most surgeons tend to remove the drain
when the drainage volume was less than
20-50 ml and the patients discharged early
with drain in situ37.
In this study comparing two groups of
patients, in the first group we used single
drain for 9 -11 days and in the second
group two drains which were removed
early after five days. The incidence of
seroma in the first group was 12%, and
30% in the second group with P value less
than 0.05 (significant finding).
Gupta et al. in a prospective randomized
study grouped patients in to 5 days and 8
days drainage after MRM and founded
that removal of drain on the fifth
postoperative day was safe but associated
with an increase in incidence of seroma37.
A meta-analysis involving more than 500
patients examined six randomized

Conclusion
The use of single drain for slightly longer
time better than the use of two drains
removed early for the prevention of
seroma formation after modified radical
mastectomy.

References
1.
2.
3.
4.
5.

Ozdogan M, yilmaz KB, Ozaslan C et al. Scalpel versus electrocautery dissection: the effect on wound
complications and pro-inflammatory cytokine level in wound fluid. Turk J Med Sci. 2008;38:111-6.
Banerjee D, Williams EV, llott J et al. Obesity predisposes to increased drainage following axillary node
clearance: a prospective audit. Ann R CollSurgEng 2001; 83: 268-71.
Jemal A , Siegel R, Ward E et al. Cancer statistics, 2008. CA Cancer J Clin. 2008;58:71-96.
Khan MM, Shah S, Bokhari H, Khan SM. Factors influencing axillary lymph node status in carcinoma breast. J
Coll Physicians Surg Pak 2001; 1:628-31.
Woodworth PA, McBoyle MF, Helmer SD, Beamer RL. Seroma formation after breast cancer surgery:
incidence and predicting factors. Am Surg 2000; 66:444-50.

55
Bas J Surg, June, 24, 2018

Comparison between single drain versus two drains in the prevention of postmastectomy seroma

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Ahmed N Abdulnabi

Lumachi F, Brandes AA, Burelli P et al. Seroma prevention following axillary dissection in patients with breast
cancer by using ultrasound scissors:a prospective clinical study. J EurSurgOncol 2004; 30:526-30.
Sorensen LT, Horby J, Friss E et al. Smoking as a risk factor for wound healing and infection in breast cancer
surgery. Eur J SurgOncol 2002; 28:815-820.
Kumar S, Lai B, Misra MC. Post mastectomy seroma: a new look in to the etiology of an old problem. J R
CollSurgEdinb. 1995;40:292-294.
Hakim N. S., Papalois V. E., ʺSurgical Complications Diagnosis and Treatmentʺ, Imperial College Press,
p.991, 2007.
Barwell J, Campbell L, Watkins RM, Teasdale C. how long should suction drains stay in after breast surgery
with axillary dissection. Ann R CollSurg Engl. 1997,79:435-437.
Woodworth PA, McBoyle MF, Helmer SD, Beamer RL. Seroma formation after breast cancer surgery:
incidence and predicting factors. Am Surg. 2000, 66: 444-450.
Brayant M, BaumM. Postoperative seroma following mastectomy and axillary dissection. Br J Surg. 1987, 74:
1187.
Pogson CJ, Adwani A, Ebbs SR. seroma following breast cancer surgery. Eur J SurgOncol. 2003;29:711-717.
Doi:10,1016/S0748-7983(03)00096-9.
Stanczyk M, Grala B, Zwierowicz T, Maruszynski M. Surgical resection for persistent seroma, following
modified radical mastectomy. World J SurgOncol. 2007;5:104.
Harris JR, Lippman ME, Morrow M, Osborne C. Disease of the breast. 2000, Philadelphia: Lippincott, Williams
and Wilkins, 2.
Jain PK, Sowdi R, Anderson AD, MacFie J. Randomized clinical trial investigating the use of drain and fibrin
sealant following surgery of breast cancer. Br. J. Surg. 91(1), 54-60 (2014).
Gong Y, Xu J, Shao J et al. Prevention of seroma formation after mastectomy and axillary dissection by lymph
vessel ligation and dead space closure: a randomized trial. Am J Surg. 2010;200:352-356.
Williams N. S., Bulstrode C. J., Connell P. R., ʺBailey and Love's Short Practice of Surgeryʺ, 25th Ed., Hodder
education, p. 1430, 2008.
Throckmorton AD, AskgardGiesmann J, Hoskin TL et al. Sclerotherapy for the treatment of postmastectomy
seroma. Am J Surg. 2008;196(4):541-4.
Stanczyk M, Grala B, Zwierowicz T, Maruszynski M. Surgical resection for persistent Seroma, following
modified radical mastectomy. World Journal of Surgical Oncology 2007; 5:100-104.
Gonzalez EA, Saltzstein EC, Riedner CS. Nelson BK. Seroma formation following breast cancer surgery.
Breast Journal 2003; 9(5):385-388.
th
Fischer J. E., ʺMastery of Surgeryʺ, 5 Ed., Lippincott Williams and Wilkins, p. 2283, 2007.
Mulholland M. W., Lillemoe K. D., Doherty G. M. et al., ʺGreenfield's Surgery Scientific Principles and
th
practiceʺ, 5 Ed, Lippincott Williams and Wilkins, p. 2074, 2011.
Akinci M, Cetin B, Aslan S, Kulacoglu H. factors affecting seroma formation after mastectomy with full axillary
dissection. ActaChir Belg. 2009;109:481-483.
Daeson I, Stam l, Heslinga JM, Kalsbeck HL. Effect of shoulder immobilization on wound seroma and
shoulder dysfunction following modified radical mastectomy: a randomized prospective clinical trial, Br J Surg.
1989, 76:311-312
Gonzalez EA, Saltzstein EC, Riedner CS, Nelson BK. Seroma formation following breast cancer surgery.
Breast J. 2003, 9:385-388. 10. 1046/j. 1524-4741 .2003.09504.x.
,
Porter KA, O Connor S, Rimm E, Lopez M. Electrocautery as a factor in seroma formation following
mastectomy. Am J Surg. 1998, 176:8-11. 10. 1016/S0002-9610(98)00093-2.
,
O Hea BJ, Ho MN, Petrek JA. External compression dressing versus standard dressing after axillary
lymphadenoctomy. Am J Surg. 1999, 177: 450-453. 10.1016/S0002-9610(99)00089-6.
Daltrey I, Thomson H, Hussien M et al. Randomized clinical trial of the effect of quilting latissimusdorsi flap
donor site on seroma formation. Brit. J. Surg. 2006 93(7),825-830 m(2006).
Townsend C. M., Beauchamp R. D., Evers B. M., Mattox K. L., ʺSabiston Textbook of Surgery the Biological
th
Basis of modern Surgical Practiceʺ,17 Ed., Elsevier Inc., 2316, 2004.
Petrek JA, Peters MM, Nori S. et al. Axillary lymphadenectomy. A prospective randomize trial of 13 factors
influencing drainage including early or delayed arm mobilization. Arch Surg. 1990;125:378-382.
Nadkarni MS, Rangole AK, Sharma RK et al. Influence of surgical technique on axillary seroma formation: a
randomized study. ANZ J Surg. 77(5), 385-389 (2007).
Antonio M, Pietra T, Domenico L et al. Dose LigaSurereduce fluid drainage in axillary dissection? A
randomized prospective clinical trial. E cancer medical science 1(61), 29(2007).
Chand N, Anna M, Aertssen G, Royal GT. Axillary exclusion a successful technique for reducing seroma
formation after mastectomy and axillary dissection. Advances Breast Cancer Ress. 2012;2:1-6.
Taylor JC, Rai S, Hoar F, Brown H, Vishwanath I. Breast cancer surgery without suction drainage: the impact
of adopting a no drains policy on symptomatic seroma formation rates. Eur. J. Surg. Oncol. 39(4), 334-338
(2013).
Mansel RE. How long should suction drains stay in after breast surgery with axillary dissection? Ann R
CollSurg Engl. 1998;80;376.
Gupta R, Pate K, Varshney S, Goddard J, Royle GT. A comparison of 5-day and 8-day drainage following
mastectomy and axillary clearance. Eur J SurgOncol. 2001;27:26-30. Doi: 10.1053/ejso.2000.1054.
Pttawibul p, Sangthong B, Maipang T. et al. Mastectomy without drain at pectoral area: a randomized
controlled trial. Med Assoc Thai. 2003;86:325-331.
Droeser RA, Frey MD, Oertli D et al. volume-controlled vs no/short-term drainage after axillary lymph node
dissection in breast cancer surgery, a meta-analysis (1987). Breast 18(2), 109-114 (2009).
SRCTN24484328]. BMC Cancer 2005;5:11] [Puttawibull P, Sangthong B, Maipang T, Sampao S, Uttamakul
P, controlled trial. J Med Assoc Thai 2003;86:325-331.
Araco A, Gravante G, Araco et al. infections of breast implants in aesthetic breast augmentations: a single
center review of 3002 patients. Aesthetic Plast. Surg. 31(4), 325-329 (2007).
Talbot ML, MagareyCJ. Reduced use of drains following axillary lymphadenectomy for breast cancer. ANZ J
Surg. 2002:72:488-490. Doi: 10.1046/j. 1445-2197.2002.02456.x.

56
Bas J Surg, June, 24, 2018

