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Introduction

Seroma formation is claimed to

be a common problem after axillary

dissection in patients with breast

cancer.1 Previous studies have

reported its incidence to be from 18%

to 59%.2-5 It is considered an

annoying problem for patients and

surgeons rather than a complication.

Seroma in the axilla increases the

likelihood of wound infection, flap

necrosis and upper extremity

lymphedema. Additionally, it can

necessitate postponement of adjuvant

Abstract
Background: Seroma formation is a common problem following axillary dissection.

It is probably caused by a local inflammatory response. Local steroids may prevent this

problem by inhibiting inflammatory response at the wound site.

Methods: This randomized prospective study was undertaken to evaluate the

effect of local triamcinolone injection on seroma formation following axillary dissection.

In addition, other wound complications were recorded. A total of 44 women who

underwent axillary dissection were randomized to receive either 40 mg intracavitary

triamcinolone (Group T, n=22) or saline (Group C, n=22) on their first postoperative

visit. Drains were removed if 24-hour drainage was <50 mL. The incidence of wound

complications (including seroma) during the first postoperative month was recorded.

Additionally, some patient and tumor characteristics possibly pertinent to wound

complications were assessed.

Results: No wound complications (including seroma formation) were observed in

either group in four follow-up visits during the first month after surgery. 

Conclusion: In our study, in contrast to previous studies, seroma formation was not

a common complication following axillary dissection. We could not evaluate the

effect of local triamcinolone on seroma formation, although it apparently had no

unfavorable effect on this potential complication. According to this study, axillary

dissection can be a safe procedure if optimal surgical techniques and meticulous

dissections are used, and if drain removal is timed appropriately.

Keywords: Seroma, Breast cancer, Axillary dissection, Triamcinolone

Received: January 9, 2011; February 12, 2011



Sedighe Tahmasebi et al.

therapy due to poor wound healing. Different

procedures have been used to avoid seroma

formation, and techniques such as sentinel lymph

node biopsy, axillary padding, and closed suction

drains have shown benefits. However, results

obtained with most other techniques have been too

inconclusive to be advocated in clinical practice.

The techniques tried to date include fibrin

sealants,6 hemolymphostatic sponges, different

types of axillary dissection, external axillary

compression, mobilization versus immobilization

of the upper limb,7 axillary dissection by lipo-

aspiration, endoscopic axillary dissection,8 bovine

thrombin,9 fibrin glue,10 and ultrasonic scissors.11 

Seroma formation is probably the result of an

inflammatory response to wound healing. The

presence of several inflammatory factors such as

IgG, leukocytes, granulocytes, proteinase

inhibitors, and different kinds of cytokines support

this hypothesis. Inhibition of the inflammatory

response can thus result in a decrease in seroma

formation and potentially improve the quality of

life after axillary dissection.12,13 Studies have

shown that even low-dose steroids can suppress

the inflammatory response. In several studies of

patients after head and neck surgery, edema at the

surgical site was reduced after a single dose of 125

mg methylprednisolone.14,15 The results of two

recent controlled trials also indicate that corti-

costeroids may reduce the incidence of seroma

formation after breast surgery.16,17 However, local

steroids may be associated with a potential risk of

wound infection and complicated wound healing.

On the basis of these findings, we designed and

conducted a randomized prospective study to

evaluate the ability of 40 mg intracavitary

triamcinolone to prevent seroma formation after

axillary dissection in patients with breast cancer.

This trial was also designed to identify other

wound complications and patient characteristics

that increase the risk of these complications. 

Materials and Methods 

During a six-month period, from September

2009 to March 2010, patients with primary breast

cancer who underwent axillary dissection were

included in the study. The inclusion criteria were:

female, diagnosis of primary breast cancer

scheduled for axillary node dissection with or

without sentinel lymph node biopsy, and

completion of a signed informed consent form.

The exclusion criteria were: male, pregnancy or

lactation, preoperative chemoradiation, modified

radical mastectomy, current corticosteroid use,

congestive heart failure, diabetes mellitus, uremia,

and coagulopathy. 

Our project was approved by the Ethics

Committee of the Vice-Chancellory for Research,

Shiraz University of Medical Sciences, Shiraz,

Iran. After obtaining informed consent, patients

were randomized into either the triamcinolone

group (Group T) or the control group (Group C).

Randomization was sequential and based on the

time of incision recorded in the anesthesia chart.

Surgery in both groups included lumpectomy

and dissection of the axillary lymph nodes to

levels I, II, and III. All operations were performed

by or under the direct supervision of two attending

surgeons working as a team and using identical

methods. Our technique consisted of dissection of

the axilla with two DeBakey forceps while

avoiding any sharp dissection or electrocoagula-

tion in the field. The surgical team was blind to

the patient group at the time of surgery. Axillary

dissection was preceded by sentinel node biopsy

in some patients. In all patients, a closed suction

drain (Hemovac drain) was placed in the site of

axillary dissection. Compression dressing in the

axilla was used for all patients in the same manner,

and was removed after 48 hours. All patients

were discharged on the second postoperative day

with the drain in place, and were instructed to

record daily drain output.

Routine follow-up visits took place in the

outpatient clinic on postoperative days 4, 8, 15, and

30. On the first visit (fourth postoperative day), if

drain output during previous days was <50 mL per

24 hours, patients in Group T received 40 mg (1

mL) triamcinolone acetonide mixed with 9 mL of

0.9% saline. Patients in Group C received 10 mL

of 0.9% saline. The drug or vehicle was injected

in both groups via the Hemovac drain, which was
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clamped for 2 hours after injection, and then

removed. If drainage was >50 mL per 24 hours no

drug or saline was injected. Drain output was

checked in each follow-up visit, and the drug or

saline was injected when the output was <50 mL

per 24 hours. 

Axillary seroma was defined as palpable fluid

collection in the axilla and documented by needle

aspiration if clinically suspected. In addition, the

wound was checked for other complications,

including cellulitis, abscess formation, flap

necrosis, dehiscence, and upper extremity edema

at every follow-up visit. We recorded age, body

mass index, tumor size, tumor location, presence

of palpable axillary lymphadenopathy, use of

sentinel lymph node biopsy, total number of nodes

removed, and total number of tumor-involved

nodes.

Statistical Analysis
Data were analyzed with SPSS v.15 software

using the Mann-Whitney and Wilcoxon tests for

subgroup analyses, and student's t-test for whole-

group analyses. P<0.05 were considered

statistically significant.

Results

A total of 44 patients fulfilled the inclusion

criteria. Half (n=22) were assigned to the

triamcinolone group (Group T) and half to the

control group (n=22; Group C). Because drainage

output was <50 mL per 24 hours, all drains were

removed on the first postoperative visit (fourth

postoperative day). There were no significant

differences between the two groups with respect

to age, body mass index, tumor size, tumor

location, presence of palpable lymphadenopathy,

use of sentinel node biopsy, the number of lymph

nodes removed, and the number of tumor-involved

lymph nodes.

Table 1 compares the characteristics of the

patients and tumors between the two groups.

Table 2 shows the distribution of tumor sizes in

the two groups, and Table 3 shows the distribution

of tumor locations in the two groups. No wound

complications including seroma, cellulitis, abscess

formation, flap necrosis, wound dehiscence or

upper extremity edema were seen in either group

in the four follow-up visits during the first month

after surgery.

Discussion 

Axillary node dissection is associated with

numerous complications, including seroma

formation, infection, hematoma, flap necrosis,

and lymphedema of the ipsilateral upper extremity.

Multiple studies have investigated ways to prevent

these complications, focusing on seroma

formation, which is often considered a nuisance

rather than a true complication. The exact etiology

of seroma formation has not been identified,

although mechanisms such as lymphatic disruption
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Table 1. Patient and tumor characteristics.

Group T Group C P value

Patients (n) 22 22 NA

Age (years) 46.9 ± 9.3* 47.0 ± 9.6 NS

BMI (kg/m2) 26.4 ± 2.7 27.6 ± 3.6 NS

Removed nodes (n) 13.4 ± 2.9 14.0 ± 3.7 NS

Involved nodes (n) 2.8 ± 2.7 3.3 ± 2.9 NS

Palpable LAP (n) 7 7 NA

SLNB (n) 11 13 NA

* All values represent the mean ± standard deviation

NA, Not applicable; NS, Not significant; BMI, Body mass index; LAP, Lymphadenopathy; SLNB, Sentinel lymph node biopsy

Table 2. Tumor size in 44 women with breast cancer.

Group <1 cm 1-2 cm 2-5 cm >5 cm

Group T, n (%) 1 (4.5) 8 (36.4) 11 (50) 2 (9.1)

Group C, n (%) 0 (0) 8 (36.4) 13 (59.1) 1 (4.5)
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or inflammatory response have been proposed.

Although conventional measures such as closed

suction drainage and axillary padding have

benefits in seroma prevention, studies of other

techniques such as the use of fibrin glue, bovine

thrombin, and ultrasonic scissors have shown

them to be ineffective.9-11

Taghizadeh et al.16 reported that the

intracavitary injection of 80 mg triamcinolone in

patients with seroma formation after autologous

latissimus dorsi breast reconstruction significantly

reduced the need for any further aspiration.

Okholm et al.17 failed to show any benefit of an

i.v. bolus of methylprednisolone sodium succinate

before surgery in reducing seroma formation after

mastectomy. The present study was designed to

evaluate the role of intracavitary triamcinolone

injection in preventing seroma formation following

axillary dissection. We excluded patients

undergoing modified radical mastectomy to

minimize the influence of fluid from the

mastectomy site. We encountered no

complications in any of our 44 patients for whom

axillary dissection was done for level I, II, and III

lymph nodes, so we could not evaluate the role of

triamcinolone in this regard. This result has not

been reported in previous studies, so an analysis

of our results from a technical and surgical aspect

may shed light on the reasons for the favorable

postoperative outcomes in our patients.

A potential factor in the excellent postoperative

course in our patients may have been our operative

technique. Our technique for axillary dissection

includes meticulous dissection using only two

DeBakey forceps, while avoiding any sharp

dissection as may occur with Metzenbaum scissors

or electrocautery in the axillary field. After

irrigation with saline, we placed a Hemovac drain

with its tip about 2 cm below the axillary vein, and

closed the wound in a single subcuticular layer

with absorbable sutures. The sutures were covered

with Steri-Strips. All patients received three doses

of 1 g cephazoline every six hours while they

were in the hospital. Patients were discharged

with oral analgesics only, to be used as needed. We

aimed for drain removal as soon as drainage

output fell below 50 mL per 24 hours.

In conclusion, our findings show that axillary

dissection is a safe procedure when an optimal

surgical technique is used, and suggest that

meticulous surgical techniques will reduce the

incidence of seroma formation and shorten the

postoperative time to drain removal. 
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