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Background: Breast cancer is the second most common malignancy in Indian women. Surgery is the
mainstay of treatment. Modified radical mastectomy with or without reconstruction or breast
preservation in addition to axillary lymph node dissection are common surgical procedures in breast
cancer. Surgery of the axilla is associated with numerous complications, including infection,
lymphedema of the ipsilateral upper extremity and collection of fluid in surgical site (seroma). Most
common complication after breast cancer surgery is seroma. The exact etiology of seroma formation
remains controversial. It is an accepted fact that negative suction prevents seroma collection and helps
in the adherence of the walls of the axilla thus reducing the dead space and allowing the lymphatics to
close. But, High negative suction pressure generated by the drain can maintain lymph drainage by a
negative pressure gradient, paradoxically, not allowing the lymphatic channels to close leading to
continuous drainage and a higher incidence of seroma formation. In our study, we evaluated two
groups of patients, who had, the full and half vacuum suction pressure drains in situ, respectively, for
their effect on seroma formation. Methods- The study was conducted in the general surgery /
Oncosurgery department of S.M.S. Medical College and attached group of hospitals, Jaipur, from
March 2018 to Dec 2019. 40 patients each belonged to the two respective groups that were compared
and evaluated for the seroma formation. Results: In the present study it was observed that high
suction caused prolonged drainage, which can possibly be explained by the hypothesis that high
negative suction may not allow, leaking lymphatics to close. Therefore no suction or high suction
drainage both may contributed to the same result that is higher incidence of seroma formation and
longer hospital stay. Discussion: To strike a balance between not having suction at all and having a
very high or full negative suction, half negative suction drainage was used in the present study to
achieve a shorter hospital stay without any increase in the rate of post-operative seroma formation.
But it was not found to effectively reduce the Hospital stay and also did not increase the postoperative
morbidity as compared to high (full) negative suction group.
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INTRODUCTION

Although breast cancer can be detected at earlier stages by
simple breast examination, in developing countries maximum

Breast cancer represents the most frequent cancer entity in
western countries and second most common cause of cancer
related female deaths (Jemal, 2006). In India, it represents
second most common malignancy in women after cancer
cervix as per national cancer survey 2006-08 (National Cancer
Registry Programme).
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(>90%) cases are diagnosed in advanced stages i.e. stage 1IB,
III and stage IV.* The standard surgical management of most
women with operable breast cancer is resection, depending
upon stage of the tumour. In early stage excision of the
primary tumour can be done by wide local excision (WLE) and
sentinel lymph node biopsy (SLNB) or breast conservation
surgery. Mastectomy is indicated for patients who are not
candidates for breast-conserving therapy, patients who prefer
mastectomy, and for prophylactic purposes to reduce the risk
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of breast cancer.Total mastectomy and sentinel lymph node
biopsy (SLNB) or axillary lymph node dissection (ALND) is
considered to achieve loco-regional control, staging and
accurate prognostication. Complications after mastectomy
include seroma, wound infection, skin flap necrosis, chest wall
pain, phantom breast syndrome, and arm morbidity.Seroma is
a collection of serous fluid in the dead space of post-
mastectomy skin flap, axilla or breast following modified
radical mastectomy (MRM) or breast conserving surgery
(BCS) and is the commonest early sequel (Kumar, 1995).
However, there is inconsistency in the definition of seroma
across published works. This presumed complication, albeit
usually of minor consequence, may prolong recovery, length of
hospital stay and over stretch health budget. The reported
incidence of seroma formation varies widely. There are several
factors implicated in seroma formation like the extent of lymph
node clearance, number of positive nodes, the use of
postoperative radiation and whether intraoperative lymphatic
channel ligation was done or not, but opinion differs as to their
individual role in its pathogenesis (Akinci, 2009; Kuroi, 2006).

The main pathophysiology of seroma is still poorly understood
and remains controversial. The optimal ways to reduce the
incidence of seroma formation are unknown. Seromas of the
axillary space can lead to significant morbidity and delay in the
initiation of adjuvant therapy. Various techniques and their
modifications have been practiced and published in literature,
but there seems to be no consensus. In our study we have
evaluated that whether or not the Half v/s Full Vacuum Suction
Drainage, reduces seroma formation in patients undergoing
MRM.

MATERIALS AND METHODS

This prospective randomized control study was conducted in
the upgraded department of general surgery of SMS Medical
College and attached group of Hospital, Jaipur, for duration of
June 2018 to December 2019. Eighty FNAC proven cases of
locally invasive breast cancer (clinically staged according to
the AJCC 7th edition) following complete routine and
metabolic work up underwent standard MRM as treatment for
ca breast. These Eighty cases were divided into two groups
randomly by block randomization based on the type of suction
used postoperatively. Group A had full suction and group B
used half vacuum suction. [Group A: 100 mm Hg pressure;
Group B: 50 mm Hg pressure]. The operative procedure (using
standardized technique with electrocautery) was performed by
the same surgical team in both groups and other surgical team
of department of general surgery and Oncosurgery.

Axillary dissection was done up to level-III in all these cases.
Two silicon tube drains (16 Fr) were inserted in all the patients
post operatively. Both the drains were connected to a single
600 ml suction bottle (Romovac). In-group A (n = 40),
drainage was performed using complete vacuum negative
suction (100mm of Hg) and in-group B (n = 40) on first post-
operative day using full vacuum negative suction, thereafter
with half vacuum suction drainage (50mm of Hg).The mean
duration of Hospital stay was 3 days in both group. All Patient
Discharged with Drain after patient was trained to monitor 24
hrs Drain output which was then followed by me. The data
were collected by pre-structured pre-tested Performa. The total
drain output was measured and recorded daily in both the
groups; mean drain output of three days were considered for
calculation.

Drains were removed when the output was less than 10 ml in
24 hrs. The mean total drain output was measured in each
group and compared. The mean hospital stay in both the
groups was calculated and compared. The associated morbidity
in the form of seroma formation, flap necrosis and wound
infection during the postoperative period were recorded and
compared in both the groups. Data was analyzed by Microsoft
excel and statistical software SPSS. The frequency
distribution, figures, proportions, measures of central tendency
and appropriate statistical test were done. p-value <0.05 will be
considered as significant.

RESULTS

A total of 80 patients were included in the study and were
divided into two parallel cohorts. It was observed that 19
(23.75%) of the total had developed seroma after MRM. Most
patients that developed seroma belonged to 33-79 years of age,
(mean- 60.31£15.23 years). The seroma formation showed
positive correlation with tumor size, 8 out of 19 patients who
had developed seroma, had tumor size of 5 cms or more (p
value- 0.0401) (Table.1). Likewise, coming to the magnitude
of surgery and tissue dissection, 13/19(68.42) patients had
more than 12 nodes resected during the surgery and showed
highly positive association with the post-surgery seroma
formation (p value<0.0001) (Figure. 1). Another interesting
association was seen with the status of surgical wound
infection and skin necrosis which was seen in 4/19 (21.05%)
patientsafter the surgery, both the factors showed a highly
positive association as a predictive factor for seroma formation
(p value -0.0024). The total hospital stay (mean 3.57+0.90
days), did increase in patients with seroma formation, again
showing a positive association with p value <0.0002 (Table.2).
Additionally, duration for which the drainage was done and
total drain output both had a positive association with seroma
formation with p value<0.0001.

Seroma formation as a function of “type of suction drain”
placed in situ, was assessed in our study. Out of the total of 19
patients that showed seroma formation, 10 (52.63%) had a full
suction drain in situ while 9 (47.37%) had half suction drain,
the cohort with half suction v/s full suction, did not show any
significant association (p value-0.1665) as was also seen with
the duration for which the drainage was done in both the
cohorts (p value-0.1509), in developing seroma formation. The
type of drain showed no statistical significance with other
factors like age of patient, number of nodes resected, status of
surgical wound or stay of duration in the hospital. However,
there was a positive co-relation between the drain output in ml
for each type of suction drain, which was an average of 910 ml
for half suction and 1056 ml for full suction drain respectively
(pvalue< 0.0231) (Table. 3). Type of drain output as a function
of positive lymph nodes and tumor size has also shown
positive statistical correlation. On the basis of Neo-adjuvant
chemotherapy status (NACT), the cohorts were assessed.
Number of patients who received with NACT were 35 with
Average number of NACT cycles being 4.085+1.57. Of which
23(65.71%) had half suction drain and 12(34.29%) had full
suction drain respectively showing a significant statistical
correlation (pvalue-0.0137) (Table.4). Drain duration (p value-
0.0014) and drain output (0.0031) also had a positive
association with NACT, irrespective of the type of suction.Out
of the total 35 patients who received NACT, 16 (45.71%),
developed seroma showing highly significant statistical
association (pvalue<0.0001). 14/35(40%) patients who
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Table 1. Tumor size related parameters amongst the two groups

Category Half suction Full suction P value
Tumor Size (in cms)
5 and above 20 (50%) 11 (27.50%) 0.0401
4 or less 20 (50%) 29 (72.50%) (Significant)
*-Chi Square test, Chi-Squared -4.213
Table 2. Seroma status and duration of hospital stay
Category Seroma Present Seroma Absent P value
Hospital stay (in days)
Mean=S.D. 3.57+ 273+ 0.0002
0.90 0.68 (Significant)
Range 2-5 2-5
Median 3 3
*-Mann Whitney’s U test, U test — 285.5
Table 3. Drain output and seroma status
Category Half suction Full suction P value
Drain output (in ml)
Mean+ 910+ 1056.25+ 0.0231
S.D. 299.14 351.76 (Significant)
Median 900 1025
*-Mann Whitney’s U test, U — 565
Table 4. Type of suction and status of NACT in the study population
Type of suction NACT Present NACT Absent P value
Half Suction 23 (65.71%) 17 (37.77%) 0.0137
Full Suction 12 (34.29%) 28 (62.23%) (Significant)
Total 35 45

*-Chi Square test, Chi Squared - 6.071

Table 5. Comparison of Baseline parameters amongst patients with/without chemotherapy

Category NACT Present NACT Absent P value
Lymph node resected
Mean+ 14.05+ 8.51+ <0.0001
S.D. 6.87 4.89 (Significant)
Range 4-26 3-25
Median 12 7
Tumor Size
5 and above 30 (85.71%) 1(2.22%) <0.0001
4 or less 5 (14.29%) 44 (97.78%) (Significant)
Table. 6. Hormone receptor status and seroma patients
Category Seroma Present Seroma Absent P value
ER/PR status
Positive 10 (52.63%) 54 (88.52%) 0.0007
Negative 9 (47.37%) 7 (11.48%) (Significant)
HER2Neu status
Positive 6 (31.57%) 7 (11.48%) 0.0394
(Significant)

received NACT were positive for HER 2Neu (pvalue-0.0066),
while there was no relation derived from the patient’s ER/PR
status. Patient who required NACT had a mean age of
54.82+13.95 years (pvalue-0.0355), had a tumor size of Scms
and more (pvalue<0.0001), and had a mean of 14.05+6.87
(pvalue<0.0001) Lymph nodes resected during surgery (Table
5). Total duration of hospital stay however did not show any
significant association in the patients on NACT. Interestingly,
the seroma formation did show a positive association in
patients with positive ER/PR and HER 2 Neu status with p
value of 0.0007 and 0.0394 respectively (Table.6).

The average BMI for patients with seroma was much higher in
patients with seroma absent (p<0.0001).

DISCUSSION

The incidence of seroma formation varies quite remarkably
from 8-85%, a median rate of 20% often being quoted.
Seroma may lead to delayed wound healing and
infection. Besides the economic loss due to prolonged hospital
stay and delay in rehabilitation (Funnell, 1992). Reasons that
may account for the occurrence of seroma include a large
operative field, division of lymphatic channels, the loose
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axillary skin hollow that follows surgical resection and the
highly mobile, dependent nature of the area (Hoefer et al.,
1990). Seroma is often encountered for no obvious reason and
without prodromal warning. As for the age co-relation, which
is spread across the wide range in our study, the only logical
reason could be a decrease in elastic properties of the overlying
skin flaps and less rapidity in re-draping to fill up the resultant
space from surgical extirpation may be another possible factor.
Similar findings have also been reported by Kumar et al
(1995) As for the extent of surgery which is directly related to
the tumor size and positive axillary lymph nodes, It is logical
to suspect that the larger the magnitude of the surgery,
particularly when axillary lymphatics are disturbed, the greater
the likelihood of seroma formation. This hypothesis is, well
supported by the present set of data.

Another inference is that seroma formation is a manifestation
of an imbalance between fluid resorption and excessive
production and the exposure of raw area to a relatively less
pressurized dead as pathophysiological factors besides thermal
trauma during surgery, techniques of obliteration of dead
space, therefore seem to be advantageous. It has been seen that
patients undergoing MRM have a significant increased
incidence of seroma formation when compared to those who
have breast conservation surgery (Dalberg, 2004). Preservation
or removal of the pectoral fascia has no effect on the incidence
of seroma. It has also been observed that immediate breast
reconstruction following MRM decreases seroma formation
when compared to a delayed procedure (Woodworth, 2000), as
have been seen in studies by chilson et al. (1992) and convey
et al’who showed that employing immediate breast
reconstruction with prosthesis to reduce the breast pocket
could prove helpful in reducing seroma formation.

Conversely to what we have observed in our study, the number
of removed lymph nodes probably does not influence seroma
formation (Somers et al., 1992). A randomized controlled trial
by Purushotham et al. (2005) demonstrated that sentinel lymph
node biopsy is associated with significantly less seroma
formation than that of conventional axillary dissection.
Another point of significance is, associated outcomes of
prolonged drainage, like risk of infection/tissue necrosis and
prolonged hospital stay can further impact treatment by
delaying adjuvant therapy. The use of drains after surgery for
breast cancer is probably the most investigated and at the same
time most controversial of all the techniques aimed at
preventing or reducing the incidence of seroma formation. A
drain is used routinely after breast cancer surgery with the
understanding that it will reduce or prevent seroma
accumulation. The influence of negative pressure causing skin
flap opposition to the chest wall may facilitate wound healing
reduce the incidence of wound infection, wound dehiscence or
flap necrosis and prevent seroma formation (Gupta et al.,
2001). There are however, controversies correlating to the
optimal suction pressure, number of drains, duration of
drainage or in fact whether the drain should be used at all
following breast cancer surgery (Barwell et al., 1998).

Petrek et al. (1992) randomized 65 patients undergoing
axillary dissection or MRM for stage I (or) II carcinoma into
one or four suction drains into the axilla and found out, The
use of multiple drains in the axilla also conferred no advantage
as they did not affect the amount and duration of drainage
compared with single drain. Likewise, Dalberg et al.’ in a large
multi-centre Swedish randomized trial showed that even the
duration of drainage of wound also did not affect the seroma
formation. Zavotsky et al. (1998) also showed the similar
findings that suction drainage had no significant affect on the
seroma formation, which is in consensus with our findings.
Studies comparing the intensity of negative drain suction have
shown mixed results. In a study of 46 patients who underwent
mastectomy, randomized between high vacuum drain and low
vacuum drain, seroma drainage and postoperative hospital stay
was longer in the low vacuum system group than that in the
high vacuum system possibly because the high vacuum drain
led to more efficient flap approximation to the chest wall
(Britton et al., 1979). In contrast, van Heurn and Brink (van
Heurn, 1995) found that the mean volume evacuated was
significantly lower from a low vacuum system, which lead to
early drain removal in 76 patients who underwent axillary
dissection with breast-conserving surgery. Bonnema et
al*'compared high versus low vacuum drainage, in 141
patients undergoing modified radical mastectomy, lumpectomy
with axillary dissection or axillary dissection alone. No
significant difference was observed in the volume of axillary
fluid produced, drainage duration. Neoadjuvant chemotherapy
was developed as a new approach against breast cancer that
involves less dissection to achieve better clinical outcomes and
patients with metastatic tumors most frequently receive NACT
compared to other subgroups. Studies have shown that NACT
does convert mastectomy patients to candidates for BCS and
reduces the number of dissected lymph nodes (Uyan et al.,
2016). However, patient preference plays an important role in
surgical modality, particularly in the elderly subgroups where
MRM is preferred. It has been shown in animal models that
NACT administration reduces local inflammatory reaction,
which is one of the pathophysiological mechanisms implicated
in seroma formation and probably can have a direct effect on
the lymphatic circulation by reduction of lymph production
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(Bonev et al., 2014). Positive association with hormone status,
can be explained by the fact that patients had an aggressive
tumor and most were the appropriate candidates to receive
NACT too, so the extent of tumor cell proliferation in invasive
breast carcinomas is known to be regulated by VEGF and are
associated with increased expression of ER/PR and HER2/neu.
Thus more microvascular density and tumor lympho-
angiogenesis could cause more pronounced post-surgical tissue
reaction leading to seromas (Choi, 2005).

Conclusion

In a nutshell, the negative suction applied may prevent the
lymphatics from closing leading to continuous leakage and
discharge and with extent of axillary dissection, more seromas
were seen when more lymph nodes were dissected from the
axilla. The higher lymph node yield may well be an indirect
measure of more extensive dissection performed.The drainage
may also reflect the damage to the lymph vessels and therefore
the number of lymph nodes dissected may have a bearing on
the amount of drainage. In our study also, it was observed that
patients with higher lymph node yield had a higher volume and
duration of drainage although it was not found to be
significantly different in both the groups because they were
matched in all respects except the negative suction pressure of
the drainage. Similar studies have shown that Half suction
drain following axillary dissection can be recommended as an
effective approach to reduce the hospital stay and the cost of
treatment without adding to the morbidity although it has no
effect in reducing the seroma formation.
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