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Abstract

Background: Axillary dissection is one of the important components of modified radical
mastectomy (MRM). The present study was conducted to compare surgical outcomes by using
monopolar electrocautery and ultrasonic dissector for axillary dissection in MRM.

Methods: A parallel randomised controlled single blinded study was conducted with
a sample size of 70 patients who were randomised into two groups. One group underwent MRM
using ultrasonic dissector (Group A) and the other one using electrocautery (Group B). Intra- and
post-operative outcomes were compared.

Results: Group A had an average operating time of 30.86 min, which was statistically
less than that of Group B. The mean mop count and the daily drain output in Group A were less as
compared to Group B and the differences were statistically significant. Drain was removed early in
Group A as compared to Group B. However, post-operative pain scores and seroma formation were
not statistically significant among the two groups.

Conclusion: Ultrasonic dissector group had significantly lesser intra-operative bleeding,
operating time and post-operative drain output when compared to electrocautery group. However,
the two groups had no significant difference in post-operative pain scores and seroma formation.

Keywords: modified radical mastectomy, axillary dissection, ultrasonic dissector, monopolar electrocautery,
post-mastectomy seroma

of breast cancer surgery and can be performed
by a variety of techniques using scalpel, scissors,
electrocautery or ultrasonic dissector.

Seroma  formation is a common
complication following MRM and a variety of
hypotheses have been proposed for its etiology.

Introduction

Breast cancer is the most common
malignancy among women in India and across
the globe (1). The incidence of breast cancer
is steadily rising, especially in the developing

countries (2). Surgery remains the main stay of
treatment for non-metastatic breast cancer and
has evolved from Halsted radical mastectomy to
modified radical mastectomy (MRM) and further
to breast conservative surgery (3). Axillary
dissection is one of the important components

These include the presence of dead space post-
resection, surgical disruption of lymphatic
pathways, thermal damage to the lymphatics
and inflammatory exudates (4-6). Seroma
formation also depends on the age and body
mass index (BMI) of patients (7). The amount
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of serous discharge ultimately determines the
duration of post-operative drains, hospital stay
and cost of medical care. Hence, this has been an
area of intense research with the aim to reduce
post-operative serous discharge by variety of
techniques.

Cold knife was commonly used before
the advent of energy devices. Dissection with
cold knife results in more blood loss when
compared to energy devices. However, it does
not cause any damage to the surrounding tissues.
Monopolar electrocautery is being widely used
for dissections and homeostasis over several
decades. Studies have shown that dissection
using monopolar electrocautery results in a
higher incidence of seroma formation due to
thermal damage to the lymphatics (8). However,
it is advantageous in reducing intraoperative
blood loss and operating time (9).

Ultrasonic dissector has blades that vibrate
at a frequency of 55,500 Hz, thereby converting
electrical energy into mechanical energy and
resulting in protein coagulation due to breakage
of hydrogen bonds. This leads to cutting and
coagulation of tissues and subsequent sealing of
vascular and lymphatic capillaries. It causes less
heat dispersion when compared to monopolar
electrocautery, thereby resulting in less tissue
damage (10). It has an added advantage of
reduced smoke emission and absence of charring
of tissues (11). However, it is more costly than
monopolar electrocautery.

The present study was conducted to
compare the surgical outcomes by using
monopolar  electrocautery and  ultrasonic
dissector for axillary dissection in MRM. Authors
have hypothesized that the use of ultrasonic
dissector for axillary dissection in MRM results
in better surgical outcomes as it causes less
thermal damage to surrounding tissues and
smoke production with good vessel sealing

property.
Methods

Institutional ethics committee approval
for the study was taken prior to the study
commencement as it involved human
participants. All patients were enrolled in the
study after taking written informed consent.

Study Design and Population

A parallel randomised controlled single
blinded study was conducted in our tertiary
care and academic center located in India from
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November 2014 to March 2016. Sample size
of the study was 70 patients who were divided
equally into two groups. All female patients,
who presented to the surgical department of our
hospital and were planned for modified radical
mastectomy for operable breast carcinoma, were
invited to participate in the study irrespective
of their neoadjuvant chemotherapy status.
Patients were randomised into two groups by
opaque sealed envelope method before axillary
dissection either to undergo axillary dissection
using ultrasonic dissector or using monopolar
electrocautery (Group B). Patients were blinded
to the method used for axillary dissection. In
the post-operative period, drain output was
monitored. Post-operative pain was measured
and monitored on visual analogue scale (VAS).
Patients were followed up for a period of 30 days
for any complications in the post-operative
period.

Inclusion Criteria

All female patients diagnosed with
carcinoma breast who were planned for
modified radical mastectomy and consented
to participate in the study were enrolled in the
study irrespective of their previous neoadjuvant
chemotherapy status.

Exclusion Criteria

Patients with metastatic breast carcinoma,
patients undergoing breast conservation surgery
or immediate breast reconstruction procedure,
pregnant females and those with prior history of
axillary surgeries were excluded from the study.
Also, patients with a history of any coagulopathy
or those using any antiplatelet or anticoagulant
medications were also excluded from the study.

Management

Patients underwent Auchincloss-modified
radical mastectomy under general anaesthesia.
The same surgical team consisting of one
senior surgeon, one senior resident and one
junior resident operated all the cases to ensure
uniformity of the technique. Skin incision was
made with a scalpel and, superior and inferior
flaps were dissected using electrocautery. The
breast tissue along with the underlying pectoralis
fascia was dissected from the medial to lateral
side. Just before dissecting the -clavipectoral
fascia and entering the axilla, an opaque
sealed envelope was opened and the method
of dissection of axilla was decided. Ultrasonic
dissector (Hormonic Focus, Ethicon Inc, USA)
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was used for axillary dissection in Group A.
Monopolar electrocautery (Megadyne, Ethicon
Inc, USA) was used for dissection in Group B.

Scrub nurse was asked to make a separate
count of mops used for axillary dissection. Once
a mop was fully soaked, it was discarded. All fat,
fascia and level I and II axillary lymph nodes
were removed in all cases with preservation
of the long thoracic nerve and thoracodorsal
pedicle. Thereafter, homeostasis was achieved.
Two drains were placed, one in the axilla and
the other beneath the flaps and were connected
to two separate suction drains. Flaps were
approximated using suture and compression
dressing was applied.

Patients received routine post-operative
care. Drain output was monitored daily and
were emptied once every 24 h and suction
was reapplied. Drains were removed when the
output was < 30 mL per day on two consecutive
days. Post-operative pain was monitored using
VAS on a scale from 0 to 10 twice daily till post-
operative day (POD) 5. Patients were discharged
when both the drains were removed and when no
undue complications were present. All patients
were followed up in the outpatient department
for a period of 30 days. The outcomes studied
were:

i) Operative time for axillary dissection
(in minutes)

ii) Intra-operative blood loss
axillary dissection

during

iii) Post-operative pain score using VAS

iv) Axillary drain volume (in mL)

Table 1. Age, BMI and comorbidities of study subjects

v) Duration of axillary drain (in days)

vi) Post-operative complications like
seroma formation, wound infection,
hematoma and flap necrosis

Statistical Analysis

Total sample size was 70 patients calculated
with a margin error of 5% and were distributed
equally into two groups. The data acquired was
coded and recorded in an MS Excel spreadsheet
(Microsoft Office, Microsoft, Washington).
Data was analysed using Statistical Package for
Social Sciences (SPSS) version 21.0 (IBM SPSS
Statistics, International Business Machines
Corporation, New York) and was normally
distributed. The comparison of normally
distributed continuous variables between the
groups was performed using Student’s t-test.
Nominal categorical data between the groups
were compared using Chi-square test or Fisher’s
exact test as appropriate. P-value of < 0-05 was
considered statistically significant.

Results

The mean age of patients in Groups A and B
was 50.5 years old and 51 years old, respectively,
which was not statistically different (Table 1).
The mean BMI of patients in Groups A and B was
23.6 kg/m? and 23.1 kg/m?, respectively, which
were statistically not significant (Table 1). The
comorbidities of patient population of both the
groups are listed in Table 1. The distribution of
cases as per the tumour-node-metastasis (TNM)
staging in the two groups is shown in Table 2.

Group A Group B P-value

Age in years Mean (SD): 50.54 (15.6) Mean (SD): 51 (15.9) 0.903*
Range: 28—-68 Range: 30-71
Body mass index (kg/m?) Mean (SD): 23.6 (5.2) Mean (SD): 23.1 (5.86) 0.709*
Range: 18.8—32.4 Range: 19.2—-29.8

Hypertension 5 4 > 0.950%%
Diabetes 3 2 > 0.950%*
Hypothyrodism 2 2 > 0.950%*
Diabetes + hypertension 1 1 > 0.950%%
Sample size 35 35

Notes: SD = standard deviation; *Student t-test; **Fisher’s exact test
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Table 2. Distribution of cases as per the TNM

staging in Groups A and B
Stage Group A Group B
Stage ITIA 3 2
Stage 11B 12 14
Stage II1IA 7 7
Stage IIIB 12 10
Stage IIIC 1 2
Total 35 35

Comparing the variables, the time
for axillary dissection was much shorter in
Group A than Group B.The former had an
average operating time of 30.86 min (20 min—
44 min), while for Group B, it was 40.63 min
(27 min—50 min) (Table 3).This difference was

Table 3. Outcomes between the two groups

statistically significant (P < 0.001). The mean
mop count in Groups A and B was 5.51 + 1.84
and 7.20 + 1.32, respectively (Table 3). This
difference was found to be statistically significant
(P < 0.001). No intra-operative complications
were noted in both the groups.

Post-operative pain between the two groups
was not found to be statistically significant.
The post-operative drain output between the
two groups was also compared. The daily drain
output in Group A was low as compared to
Group B, and the difference was statistically
significant for the first 3 days (Table 4). The
cumulative drain output for the first 3 days was
also low for Group A in comparison to Group B
and the result was statistically significant
(Table 3). Axillary drain was removed early in
Group A as compared to other group and the
result was statistically significant (Table 3).

Mean (SD) Mean difference 95% CI P-value
Operating time for axillary Group A 30.86 (5.79) N
dissection (minutes) Group B 40.63 (6.07) 977 6.94-12.59  <0.001
Blood loss (mop count) Group A 5.51 (1.84)
Group B 2,20 (1.32) 1.69 0.92—-2.45 < 0.001*
Post-operative pain (VAS) Group A 5.63 (1.00)
Group B 5.80 (0.93) 0.17 -0.29—0.63 0.462*
Total drain output Group A 161.00 (40.38)
(POD 1—-3 in mL) Group B 219.00 (60.46) 58.00 33.47-82.30 < 0.001%
Duration of drain (days) Group A 4.17 (0.45)
Group B 4.89 (0.87) 0.72 0.38-1.05 < 0.001*
Notes: SD = standard deviation; CI = confidence interval; *Student t-test
Table 4. Daily axillary drain output from POD 1-3
Mean (SD) Mean difference 95% CI P-value
Drain output POD 1 Group A 101.14 (17.28) N
(mL) Group B 120,57 (21.96) 19.43 10.00 to 28.85 < 0.001
Drain output POD 2 Group A 44.57 (17.38)
(mL) Group B 66.57 (23.13) 22.00 12.24 t0 31.70 < 0.001%
Drain output POD 3 Group A 15.74 (8.63)
(mL) Group B 31.86 (18.31) 16.12 9.29 t0 22.94 < 0.001*
Total drain output Group A 161.00 (40.38)
(POD 1-3 in mL) Group B 219.00 (60.46) 58.00 33.47to 82.52 < 0.001*

Notes: *Student t-test
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In Group A, one patient had post-operative
flap necrosis, while in Group B, two patients had
flap necrosis (Table 5). In both the groups flap
necrosis occurred within the first seven days.
In Group A, seroma occurred between 8 days
and 15 days in one patient. In Group B, one
patient had seroma formation within the first
7 days, while two patients had seroma formation
between 8 days and 15 days (Table 5). The
difference in seroma incidence between Group A
and Group B was not statistically significant with
a P-value of 0.303.

Discussion

Cold knife was traditionally used for flap
and axillary dissection in MRM. Tissue trauma
was less with cold knife, and also the flaps had
more tensile strength and collagen content
(12). However, bleeding was an important
complication of cold knife, which negatively
impacts intra-operative surgical field and
also prolongs surgery duration. Monopolar
electrocautery has been introduced decades
ago to address haemostasis in surgery. It has
drastically reduced intra-operative bleeding
and operating time but at the expense of
increased surrounding tissue damage due to
heat dissipation (13). Studies comparing the
inflammatory markers profile obtained from
the drain fluid of MRM patients revealed that
MRM performed using electrocautery has
the highest inflammatory mediators when
compared to cold knife and ultrasonic dissector
(12). Electrocautery was also associated with
higher incidence of seroma formation, flap
necrosis and wound infection in these patients

Table 5. Post-operative complications

Group A

Complication

(14, 15). Ultrasonic dissector is based on a
novel technology of coagulating proteins using
vibration rather than with heat. It has been
hypothesised that tissue damage with ultrasonic
dissector is minimal as its effect is limited to
o.1mm thickness of surrounding tissues (12).
The present study was primarily aimed to
study the use of ultrasonic dissector for axillary
dissection in MRM in comparison to monopolar
electrocautery.

Patient population in both the groups was
not statistically different with respect to age,
BMI and comorbidities in our study. The mean
operating time of axillary dissection performed
using ultrasonic dissector was significantly
less as compared to electrocautery group. This
was also proved in a previous study by Archana
et al. (14). This can be explained because of the
advantage of the smokeless field while using
ultrasonic dissector. However, in many studies
there was no difference in the operating time
while using ultrasonic dissector or monopolar
cautery (17, 18). The amount of blood loss during
axillary dissection performed using ultrasonic
dissector was significantly less when compared
to electrocautery in our study. This finding was
well proven in previous studies by Archana
et al., Huang et al. and Adwani et al. (14, 17, 19).
In a meta-analysis of seven studies by Huang
et al. (17), the mean blood loss in ultrasonic
dissector group was found to be 300 mlL,
whereas the mean blood loss in electrocautery
group was found to be 399 mL. However, in
a previous meta-analysis by Currie et al. (18),
the mean blood loss in ultrasonic dissector and
electrocautery group was 236 mL and 365 mL,
respectively. However, it was not statistically
significant.

Frequency

Flap necrosis

1—7 days 1 2.9%
8-15 days 0 0
16—30 days 0 0

Seroma formation

1—7 days 0 0
8-15 days 1 2.9%
16—30 days 0 0

Proportion

Frequency Proportion

2 5.8%
o o
o o
1 2.9%
2 5.8%
0 0

www.mjms.usm.my
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Many factors have been postulated for
seroma formation post-MRM (20). Among
the multitude of factors proposed, dissection
technique has been widely studied. In the
present study, the daily axillary drain output
was significantly less in ultrasonic dissector
group when compared to electrocautery group.
This was in line with other previous studies (14,
17-19, 21—23). It has been hypothesised that
electrocautery causes substandard lymphatic
vessel sealing and also thrombosis of sub-
dermal vessels, resulting in more serious fluid
output. On the other hand, ultrasonic dissector
has superior sealing effect of lymphatic
capillaries and also incites lesser immunological
reaction due to minimal tissue damage,
thereby decreasing the drain output (17). The
total duration of drain requirement was also
significantly less in ultrasonic dissector group
when compared to electrocautery group in the
present study similar to many other previous
studies.

The difference in the mean VAS scores
was not significant among ultrasonic dissector
and electrocautery group in our study. In a
study by Archana et al. (14), the difference in
the VAS score was significant only on POD 1
and not significant on POD 2-5. Although the
amount of drain output and duration of drain
required was less in ultrasonic dissector group,
the difference in the incidence of post-operative
seroma formation between the two groups was
not significant in our study.

Ultrasonic dissector usage is not without
limitations. Cost is an important factor that
limits the acceptance of this technique.
Electrocautery is five times cheaper than
ultrasonic dissector and may hinder the
widespread usage of ultrasonic dissector in
developing countries. However, the beneficial
effects of ultrasonic dissector proven in various
studies might be encouraging in changing our
practice of performing MRM in spite of higher
costs.

The strength of this study was in the study
design and randomisation of patients. As a single
surgical team operated on all the patients there
was no scope for bias due to surgical technique
in this study. The main limitation of the study
was its small sample size, which limits the wider
application of the results of this study. As the
study was performed in a single tertiary care
centre, there may be centripetal bias. Studies on
larger patient groups are required to validate the
results of this study on larger populations.

www.mjms.usm.my

Conclusion

On comparing ultrasonic dissector with
monopolar electrocautery for axillary dissection
in MRM, ultrasonic dissector group had
significantly lesser intra-operative bleeding and
operating time as compared to electrocautery
group. Post-operatively, ultrasonic dissector
group had significantly lesser drain output
and shorter duration of drain requirement as
compared to electrocautery group. However, the
two groups had no significant difference in the
post-operative pain score and seroma formation.
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