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ABSTRACT: Post-operative breast surgery for malignancy has a common side effect of seromas,
whose formation and drainage requires a special attention to prevent as much as possible and as
early as possible to avoid morbidity. How best we can prevent the dead space is the problem. In this
study a review of various methods adopted all over the world is reviewed including early discharge of
the patient with drain. It is always preferable to remove the drain when the collection of serum is less
than 25ml in 24 hours the chance of re accumulation of fluid is less likely. INTRODUCTION:
Carcinoma breast has remained the second leading cause of cancer death among women worldwide
over the past three decades!!l and contributes significantly to cancer surgical load. Surgical treatment
for breast cancer includes breast conservation therapy and mastectomy with or without axillary
dissection depending on disease stage. Seroma formation is the most frequent postoperative Side
effect seen after mastectomy and axillary surgery with an incidence of 3% to 85%. OBSERVATIONS:
TYPE OF SURGERY: Surgical treatment for breast cancer has undergone a paradigm shift from
Halstead's radical mastectomy to breast conservation. It has been demonstrated that radical
mastectomy increases seroma formation compared with that of simple mastectomy, but the
association is inconclusive when radical mastectomy is compared with modified radical mastectomy
(MRM). SURGICAL DEVICES: Various electro-mechanical devices are used during surgery to reduce
blood loss and operating time. These include electrocautery, laser scalpel, argon diathermy,
ultrasonic scalpel, ultrasonic scissors, and vessel sealing systems. All of these devices have been
investigated in an effort to reduce seroma formation. Randomized trials have shown that the use of
electrocautery for dissecting flaps is significantly associated with increased seroma formation when
compared to that of scalpel dissection. However, no individual study has shown a significant effect on
seroma formation with or without the use of a laser scalpel, argon diathermy, or an ultrasonic scalpel.
Ultrasonic scissors resulted in reduced seroma formation in a randomized controlled trial comparing
level I and II axillary dissection using either ultrasound scissors or surgical scissors with ligation.
MANAGEMENT OF DEAD SPACE: MECHANICAL DEVICES: Different techniques have been employed
to obliterate the dead space (under flaps and the axilla) to reduce seroma formation. CHEMICAL:
Fibrin glue.light activated fibrin sealant, and transdermal photo-polymerized adhesive reduce seroma
formation after mastectomy in animal models. Use of a fibrinolysis inhibitor was based on the
hypothesis that fibrinolytic activity in serum and lymph might contribute to fluid accumulation.
SHOULDER MOVEMENT: Shoulder dysfunction is a common complication of mastectomy,and it is
necessary to mobilize the shoulder early to prevent this complication. It was thought that early
shoulder mobilization led to increased seroma formation and this hypothesis was supported by a
systematic review of 12 randomized controlled trials (RCTs) of which six were included in a meta-
analysis. CONCLUSIONS: Seroma formation is a side effect of M.R.M rather than a complication
Physical closure of the dead space appears to reduce seroma rate, but studies have failed to address
the issues of cosmesis, and shoulder movement restrictions and these add to the operating time. and
mechanical pressure do not reduce seroma drainage. Drains should be used, but the number of drain
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tubes or a low pressure system does not decrease the formation of seroma. However, low vacuum

drains in the axilla result in less seroma formation, earlier drain removal and earlier discharge. High
pressure vacuum drains appear safe and acceptable to discharge many patients early with drains in
sity, if adequate patient counseling and nursing support are provided. Seroma formation can be safely
considered on an outpatient basis by multiple percutaneous aspirations.

KEYWORDS: Breast cancer, Seroma.

INTRODUCTION: Carcinoma breast has remained the second leading cause of cancer death among
women worldwide over the past three decades!!l and contributes significantly to cancer surgical load.
Surgical treatment for breast cancer includes breast conservation therapy and mastectomy with or
without axillary dissection depending on disease stage. Seroma formation is the most frequent
postoperative Side effect seen after mastectomy and axillary surgery with an incidence of 3% to
85%.21 Associated morbidity in the form of prolonged drainage is not only troublesome to the patient
but can also significantly impact treatment by delaying adjuvant therapy and increasing the risk for
infection.2] A reoperation may be necessary for cases of longstanding persistent seroma.l3l This
review updates the various factors thought to contribute to seroma formation and the probable
interventions that may be of help to reduce incidence.

PATHOPHYSIOLOGY: Seroma after breast surgery is defined as a serous fluid collection that
develops under the skin flaps or in the axillary dead space following mastectomy and/or axillary
dissection. The origin of seroma remains unclear but several risk factors and predictors are age,
breast size, extent of dissection comorbid conditions, presence and number of malignant nodes in the
axilla, previous surgical biopsy, and use of heparin or tamoxifen.l*6] It has been hypothesized that
seromas form as an exudate from an acute inflammatory reaction following surgical traumalé! to
increase serous fluid collection in response to increased fibrinolytic activity in serum and lymph.l”]
Low fibrinogen levels in seromas compared with those in plasma during the postoperative period!®l
support the hypothesis that seroma most likely originates from lymph.®] Seroma formation is
influenced by an array of surgical techniques and devices;[10-13] thus, leading to varying incidence of
seroma in different studies.

OBSERVATIONS:

TYPE OF SURGERY: Surgical treatment for breast cancer has undergone a paradigm shift from
Halstead's radical mastectomy to breast conservation. It has been demonstrated that radical
mastectomy increases seroma formation compared with that of simple mastectomy,[1415] but the
association is inconclusive when radical mastectomy is compared with modified radical mastectomy
(MRM).[141 Conversely patients undergoing MRM have a significant increased incidence of seroma
formation when compared to those who have breast conservation surgery.l'él Preservation or
removal of the pectoral fascia has no effect on the incidence of seroma.l'”l It has also been observed
that immediate breast reconstruction following MRM decreases seroma formation when compared to
a delayed procedure.l’8] The number of removed lymph nodes probably does not influence seroma
formation.[19.20] A randomized controlled trial by Purushotham et al.21] demonstrated that sentinel
lymph node biopsy is associated with significantly less seroma formation than that of conventional
axillary dissection.
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SURGICAL DEVICES: Various electro-mechanical devices are used during surgery to reduce blood
loss and operating time. These include electrocautery, laser scalpel, argon diathermy, ultrasonic

scalpel, ultrasonic scissors, and vessel sealing systems. All of these devices have been investigated in
an effort to reduce seroma formation. Randomized trials have shown that the use of electrocautery
for dissecting flaps is significantly associated with increased seroma formation when compared to
that of scalpel dissection.[1222] However, no individual study has shown a significant effect on seroma
formation with or without the use of a laser scalpel,[23] argon diathermy,[3] or an ultrasonic scalpel.[24]
Ultrasonic scissors resulted in reduced seroma formation in a randomized controlled trial comparing
level I and II axillary dissection using either ultrasound scissors or surgical scissors with ligation.[25]
An [talian group compared the bipolar vessel sealing system with conventional surgical dissection
and found no difference in the duration of the surgical procedure, total drainage fluid volume,
drainage duration, or postoperative adverse events between the groups in a randomized trial.[26]
Interestingly, a significant increase in seroma was observed in the vessel sealing system group.
However other studies have reported improved results with use of a vessel sealing system. One of
these was a prospective study,2’l in which the results were compared with historical data, and
decreased drainage duration and hospital stay were observed. Another retrospective study
concluded that the drainage duration is significantly shorter with the use of a vessel sealing system
but not the cost of treatment. The benefit in terms of fluid loss also remains to be demonstrated.[28]
The differences in outcomes probably reflect differences in study methods; thus, further randomized
trials with larger sample sizes are required.

MANAGEMENT OF DEAD SPACE:

MECHANICAL DEVICES: Different techniques have been employed to obliterate the dead space
(under flaps and the axilla) to reduce seroma formation. Halsted first advocated creating a short
superior flap and suturing it with interrupted silk to the fascia below the first rib and skin grafting the
remaining part of the defect.[291 In 1951, Orr30] used tension sutures tied over rubber tubing bolsters
to tack flaps to the chest wall. In 1953, Keyes et al.31] used through and through sutures to attach the
skin flaps to the chest wall. Besides these techniques, suturing of flaps with subcutaneous tissue,32]
avoiding use of axillary drains following breast conservation therapy,[33 and obliterating axillary
dead space by muscle approximation have all been tried for reducing seroma formation. Coveney et
al. compared suturing skin flaps to underlying muscle with conventional skin closure and observed a
lower incidence of seroma formation in the flap suture group, although flap suturing did add to total
operating time. A recent randomized study compared a combination of skin flap suturing, ligation of
lymphatics and obliteration of axillary dead space to conventional skin closure after mastectomy. As a
result, the incidence of seroma formation decreased to 2% with the combination of techniques.
Although effective, the authors stated that it was impossible to determine which of the three
techniques, or any combination, actually produced the observed effect. Mechanical pressure has also
been applied to obliterate dead space following surgery34l. The use of a pressure garment does not
reduce postoperative drainage and has low tolerance and a higher complication rate.

CHEMICAL: Fibrin glue. Light activated fibrin sealant, and transdermal photo-polymerized adhesive
reduce seroma formation after mastectomy in animal models. Use of a fibrinolysis inhibitor was
based on the hypothesis that fibrinolytic activity in serum and lymph might contribute to fluid
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accumulation. Sanders et al. reported that fibrinogen and thrombin concentrations in the fibrin
sealant are proportional to the reduction in seroma formation. However, no significant difference in
the incidence of seroma formation occurred with the use of fibrin glue in human studies.In contrast,
Vaxman et al. demonstrated in a randomized trial that use of fibrin glue actually increases seroma
formation rate. The advantage of using fibrin glue comes from three other studies that demonstrated
significantly reduced total seroma drainage, early drain removal, and reduced hospital stay. Most of
these studies had a limitation of a relatively small sample size. A reduction in postoperative drainage
and hospital stay were observed following use of fibrin glue, but it did not affect delayed seroma
formation. However, the use of fibrin glue or peri-operative and postoperative administration of a

fibrinolysis inhibitor does not reduce seroma formation.

SHOULDER MOVEMENT: Shoulder dysfunction is a common complication of mastectomy, and it is
necessary to mobilize the shoulder early to prevent this complication. It was thought that early
shoulder mobilization led to increased seroma formation and this hypothesis was supported by a
systematic review of 12 randomized controlled trials (RCTs) of which six were included in a meta-
analysis. The study showed that a delayed shoulder exercise program reduces seroma formation
(odds ratio, 0.4; 95% confidence interval, 0.2-0.5; p=0.00001) but no differences were found for
drainage volume or hospital stay. Conversely, a number of RCTs have demonstrated no difference in
seroma formation between early (within 1-2 days postoperatively) or late (by 5-7 days
postoperatively) shoulder movement. Temporary immobilization of the shoulder using a collar and
cuffl20] or sling has been attempted with an aim to reduce seroma formation but was not found to be
beneficial. Thus, the present evidence does not support shoulder immobilization.

Another parallel issue is whether active shoulder mobilization through physiotherapy has any
effect on seroma formation. A number of reports comparing delayed physiotherapy, even until
removal of the drain showed less total wound drainage, shorter drainage period, and a shorter
hospital stay without any difference in the functional range of movement in the longer term. Thus
delayed physiotherapy may reduce seroma formation at the expense of mild short-term shoulder
dysfunction but without long term restriction of movement.

DRAINS-CLOSED/OPEN: The use of drains has been a common practice to obliterate the dead space
created after surgery. The use of closed suction drainage in patients who underwent mastectomy
accelerates wound healing and is also associated with a lower incidence of wound infection, necrosis,
and breakdown. The choice of the number of drain tubes used has been studied. use of multiple
drains does not confer any significant advantage on either the amount or duration of seroma
drainage.

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. No significant difference was observed in the volume of
axillary fluid produced, drainage duration or wound complication rates between the two groups. High
vacuum drains had a higher incidence of vacuum loss but a lower incidence of leakage around the
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drain. Thus, no strong evidence is available to recommend high or low pressure suction to reduce
seroma formation.

EARLY DISCHARGE WITH DRAIN IN SITU: Patients can be safely discharged with drains in situ with
adequate patient education and coordination of inpatient and outpatient facilities. Acceptance rates
for early discharge with drains in situ vary between 24% and 41%, Interestingly, patients who
choose early discharge tend to be significantly younger, are living with another adult, and are more
likely to have had breast-conserving surgery Concerns expressed in the early discharge group of
patients include personal care, bed posture, dressing themselves, fatigue, loneliness, pain, and
worries about the wound and the arm. Despite these factors, studies have shown that patient
acceptance of early discharge with drains in situ remains good. However, some reports have
expressed mixed results and no compelling evidence points to a uniform reduction in seroma rate
following early discharge with a drain in situ, although discharge within a day of surgery has been
fraught with a higher rate of seroma formation.

EARLY DRAIN REMOVAL: It is common practice to remove drains when drainage decreases to a
minimal volume (20-50 mL) in the preceding 24 hours to minimize seroma formation. It has been
shown that 48 hours after surgery, as much as 74% of the total volume of seroma has been drained. It
has also been observed that drains may be safely removed after axillary dissection, if the total
drainage during the first 3 days is less than 250 mL. No significant difference was observed with
respect to drainage volume at the time of drain removal, subsequent mean number of aspirations,
and time to resolution of seromas. More seroma fluid was collected in the group whose drain was left
in situ longer, but no difference in the volume, number, or duration of percutaneous aspirations was
observed once the drain was removed. No significant difference in drainage at 48 hours and no
significant difference in seroma frequency were observed. Liu and McFadden. Only a 2% seroma rate
was observed, as 49 out of the 50 patients had no symptomatic seroma. Thus, there appears to be
good evidence in favor of early drain removal.

NO WOUND DRAINAGE: When drainage and no drainage were compared in patients who underwent
lumpectomy and axillary dissection,'9 short duration closed suction drainage appeared
advantageous for decreasing the incidence and degree of seroma formation and did not seem to delay
early hospital discharge. The results showed a significantly higher rate of seroma formation in the
undrained group (45% vs. 10%). All seromas resolved clinically within 1 month or within 4 months
on ultrasonographic examination. More aspirations in the no-drain group were required (50%)
compared to that in the drain group (8.3%), but no difference was observed in the complication rate
and the pain rating was significantly less in the no-drain group.

PATIENT FACTORS: Although a number of surgical technique-related factors have been described to
play a role in seroma formation, most patient and tumor-related factors have been shown
consistently to have no significant association with seroma formation. A number of studies have
attempted to associate patient and tumour characteristics to postoperative seroma formation. Body
weightl2l and body mass index are associated with increased seroma formation, whereas no
consistent association has been found between seroma formation and hormone receptor status,[26l
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axillary nodal status, lymph node positivityl1820] or disease stage and grade.[1826] Similarly, no
consistent association has been found between seroma formation and the presence of anemia,
smoking, diabetes mellitus, or breast size.l14l Tumor size and location, histological type, site of the
disease and specimen weight are not associated with increased seroma formation.[26]

CONCLUSIONS: Seroma formation is a side effect of M.R.M rather than a complication but can delay
patient recovery and cause unpleasant symptoms. Patient and tumor-related factors have no
significant bearing on seroma formation except possibly body weight and body mass index, which
seem to be directly proportional to seroma formation. Physical closure of the dead space appears to
reduce seroma rate, but studies have failed to address the issues of cosmesis, and shoulder
movement restrictions and these add to the operating time. And mechanical pressure do not reduce
seroma drainage. Shoulder immobilization is of no advantage to the patient, but it appears that
delaying shoulder physiotherapy reduces drainage. Drains should be used, but the number of drain
tubes or a low pressure system does not decrease the formation of seroma. However, low vacuum
drains in the axilla result in less seroma formation, earlier drain removal and earlier discharge. High
pressure vacuum drains in the axilla may promote increased drainage due to flap irregularity and
poor flap adherence. High pressure vacuum drains appear safe and acceptable to discharge many
patients early with drains in situ, if adequate patient counseling and nursing support are provided.
Seroma formation can be safely considered on an outpatient basis by multiple percutaneous
aspirations.
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