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Abstract

Background: Breast cancer is one of the most common
malignancies in women and a leading cause of cancer
death among women. More than a million cases of
breast cancer are diagnosed worldwide each year.
Methods: The study was performed on 100 patients
admitted in Department of General Surgery, J.L.N.
Medical College and Associated Group of Hospitals,
Ajmer from December 2017 to November 2019. They
were diagnosed clinically as to have breast carcinoma
after satisfying inclusion and exclusion criteria in this
study.

Results: 1 (2.00%) patient in scalpel group and 8
(16.00%) patients in electrocautery group seroma
formation was present. 1 (2.00%) patient in scalpel
group and 4 (8.00%) patients in electrocautery group

wound infection was present. 1 (2.00%) patient in

scalpel group and 4 (8.00%) patients in electrocautery
group necrosis was present.

Conclusion: Scalpel or scissor in comparison to
eletrocautery is advantageous and miraculous. It cause
effective lymphostasis or less lateral thermal injury but
its use in MRM s still cost effective and its
recommended also to be used in countries where cost is
a major concern.

Keywords: Scalpel, MRM, Electrocautery.
Introduction

Breast cancer is one of the most common malignancies
in women and a leading cause of cancer death among
women. More than a million cases of breast cancer are
diagnosed worldwide each year. The overall incidence
of breast cancer has been rising because of increase in
the average life span, lifestyle changes that increase
risk for breast cancer, and improved survival from other

diseases®. It accounts for 33% of all female cancers and
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is responsible for 20% of the cancer related deaths in
women?. Modern therapy has evolved to include both
surgical resection for local disease and medical therapy
for systemic disease.

Seroma is defined as accumulation of serous fluid that
develops in the dead space post operatively after
fashioning of the skin flaps and axillary dissection
following mastectomy. This fluid could be blood
stained or clear and contains protein and different cells
in various proportions®.

Seroma is the most common complication of surgery of
the breast and axilla. Further seroma can cause
complications such as wound dehiscence, infection,
flap necrosis, delay in adjuvant therapy and may affect
reconstruction. It is also associated with patient
discomfort, prolongation of hospital stay and may
require increase visit for needle aspirations®

Several factors have been researched including surgical
instruments used to create the skin flaps. The standard
technique is use of electrocautery in our set up and
although several studies have been carried out to
compare scalpel, electrocautery and ultrasonic knife
dissection in other part of the world, no study has been
done in our setup. Since it has been shown that
electrocautery indeed increases seroma formation, this
study therefore seeks to compare seroma formation
between scalpel and electrocautery dissection®.

To prevent seroma formation, it is important to estimate
individual risk of seroma formation i.e., the
identification of predictive variables will be helpful in
designing future trials aimed at reducing the incidence
of this common complication of mastectomy®.
Materials and Methods

The study was performed on 100 patients admitted in
Department  of General Surgery, J.L.N. Medical

College and Associated Group of Hospitals, Ajmer

© 2020 1IMSIR, All Rights Reserved

from December 2017 to November 2019. They were
diagnosed clinically as to have breast carcinoma after
satisfying inclusion and exclusion criteria in this study.
They were included after explaining them about the
study and taking proper written consent.

For all operations, same electrocautery instrument and
with same setting of blend mode with cutting and
coagulation of 35 each was used. To reduce the
selection bias further and to increase comparability
between two groups by avoiding confounding factors,
patients were randomized in to two groups, A and B
using table of random numbers.

In group A (sample size 50), during MRM, coagulating
mode electrocautery were used to raise the skin flap
and axillary dissection. In group B (sample size 50),
during MRM, scalpel blade no. 15 was used to raise the
skin flap, along with aid of scissors and suture ligation
for axillary dissection wherever necessary. Further in
group B, there was an extremely minimal use of
electrocautery wherever found necessary to achieve
hemostasis (with coagulating mode) but use of
electrocautery in group B was absolutely avoided for
routine rising of the skin flap and for axillary
dissection. Both the groups undergoing standard
modified radical mastectomy with lymph node
dissection of level I, Il and Ill. Closed suction drain
with negative pressure (no. 16) will be kept in both the
groups, with one tube along the lower skin flap and
another tube in the axilla. Arm compression was
avoided in both the groups. On histopathology report
adequate lymph node dissection (minimum 10 number
axillary nodes) was ensured in both the groups. In the
post-operative period drain quantity was monitored and
noted every 24 hours for both the groups. Post
operatively our criteria for drain removal was when

drain quantity in the last 24 hours has fallen to less than
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30 ml. Development of seroma as a complication

defined when drain quantity continued to be more than

40 ml after post-operative day 7 or if there was

clinically evident fluid collection beneath the skin flap

during follow up of patient after discharge from

hospital. After removal of drain, follow up for the next

12 weeks, skin flaps was examined regularly to see any

fluid collection noticing fluctuation, and seroma was

confirmed with aspiration of fluid.

Inclusion Criteria

The inclusion criteria are following

1. All the patients who was admitted to J.L.N.
Medical College and Associated Group of
Hospitals, Ajmer, during the study period with
diagnosis of early breast cancer (stage | and Il
defined by AJCC 6th staging system) and eligible
for MRM, posted for surgery was included in the
study.

2. Patient age group within 35 to 70 years.

3. All patients who consent to participate in the study.

Exclusion Criteria

The exclusion criteria are following

1. Patients with locally advanced breast cancer

(stage Il and V)

2. Patients having Body mass index (BMI) greater
than 30 kg/m? and less than 18.5 kg/m?.

3. Patients with Diabetes mellitus.

4. Patients with  Uncontrolled hypertension
(systolic BP >150 or diastolic BP >100)

5. Patients have received neoadjuvant treatment.

6. Patients anticipated of low compliance for
follow up.

Statistical Analysis
Data was analyzed using statistical package for social
sciences version 21. Data is presented in forms of

tables, pie charts and histograms.
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Observation

Table 1: Age wise distribution

Age (Years) Group-A (n=50) | Group-B (n=50)
Mean 54.16 51.00

SD 13.39 12.93

P-value 0.233

In the present study, the mean age of the patients in
scalpel group was 51.00 + 1293 years and
electrocautery group was 54.16 + 13.39 years. The age
wise difference in both group found statistically
Insignificant.

Table 2: Duration of surgery wise distribution

Duration of surgery | Group-A Group-B
(Minutes) (n=50) (n=50)
Mean 101.50 125.60
SD 8.67 10.30
P-value 0.001

In the present study, the mean duration of surgery of
the patients in scalpel group was 125.60 + 10.30
Minutes and electrocautery group was 101.50 + 8.67
Minutes. The duration of surgery wise difference in
both groups found statistically significant.

Table 3: Intra-operative blood loss wise distribution

Intra-operative blood | Group-A Group-B
loss (ml) (n=50) (n=50)
Mean 360.50 393.00
SD 22.72 20.51
P-value 0.001

In the present study, the mean intra-operative blood
loss of the patients in scalpel group was 393.00 + 20.51
ml and electrocautery group was 360.50 + 22.72 ml.
The intra-operative blood loss wise difference in both

group found statistically significant.
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Table 4 : Drain volume wise distribution

Drain volume Group-B
Group-A (n=50)

(ml) (n=50)

Mean 586.00 489.00

SD 22.67 10.54

P-value 0.001

In the present study, the mean drain volume of the
patients in scalpel group was 489.00 £ 10.54 ml and
electrocautery group was 586.00 + 22.67 ml. The drain

volume wise difference in both group found statistically

significant.

Table 5: Drain duration wise distribution

Drain

duration Group-A (n=50) Group-B (n=50)
(Days)

Mean 6.80 5.60

SD 0.62 0.61

P-value 0.001

In the present study, the mean drain duration in situ of

the patients in scalpel group was 5.6 + 0.61 days and

electrocautery group was 6.8 + 0.62 days. The drain

volume wise difference in both group found statistically

significant.

Table 6: Complication wise distribution

o Group-A Group-B p-

Complications
(n=50) (n=50) value

Necrosis 4 (8.00%) 1 (2.00%) 0.21
Hematoma 1 (2.00%) 1 (2.00%) 0.99
Lymphoedema | 1 (2.00%) 1 (2.00%) 0.99
Wound
) ) 4 (08.00%) 1 (2.00%) 0.52
infection
Seroma 8 (16.00%) 1 (2.00%) 0.08

© 2020 1IMSIR, All Rights Reserved

In the present study, 1 (2.00%) patients in scalpel group
and 8 (16.00%) patients in electrocautery group
seroma formation was present. 1 (2.00%) patients in
scalpel group and 4 (08.00%) patients in electrocautery
group wound infection was present. 1 (2.00%) patients
in scalpel group and 4 (8.00%) patients in
electrocautery group necrosis was present. The seroma
formation wise difference in both group found
statistically Insignificant.

Discussion

Safety, efficiency, complications, recurrences, cost, and
acceptance from the patients are the factors determining
the success of a surgical procedure. Acceptance from
the patients is determined by postoperative pain, length
of hospital stay, and recovery rate as well as
complications.* Hence, our experience regarding the
traditional use of

use of scalpel versus the

electrocautery  (diathermy) in  modified radical

mastectomy for intraoperative and postoperative
outcomes has been discussed taking into account of
various parameters.

In the present study, the mean age of the patients in
51.00 %

electrocautery group was 54.16 + 13.39 years. The age

scalpel group was 12.93 years and
wise difference in both groups found statistically
Insignificant, which was in concordance with some of
the earlier studies.>® Our study showed the higher
incidence of breast carcinoma in middle-aged group.
Siddiqui et al.” and Baloch and Igbal® also found the
disease to be most common in middle-aged patients
(40-59 years). This can be explained by the fact that
the breast cancer is a heterogeneous malignancy, its
age-specific incidence profile rises exponentially until
menopause and increases more slowly thereafter.’

In the present study, the mean BMI of the patients in
2.30 Kg/mt* and

scalpel group was 2399 +
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electrocautery group was 23.88 + 2.39 Kg/mt’. The
BMI wise difference in both group found statistically
Insignificant which was in concordance with some of
the earlier studies.®”

The mean operative time in our study was significantly
longer using scalpel (125.60 vs. 101.50 min, P< 0.001).

Our results were in contrast to the study conducted by

I'lO I.,ll

Kiyingi et al.™ and Huang et a which showed no
statistically significant difference. Our results were also
similar to the study conducted by Rohaizak et al.'? and
Khan et al.*®

Rohaizak et al.** said that this could be explained by the
lack of experience in using the ultracision.

B6hm et al.** conducted similar study that exposed the
surgeon to the technique for 5 months before the study
and managed to show no significant difference in
operating time between ultrasonic surgery and
conventional device. Our study showed longer
operative time using scalpel inspite of prior training.
We infer that the scalpel takes slightly longer than
electrocautery to divide the tissue as it cuts and
coagulates at the same time. This calls for patience and
avoidance of undue traction on the surgical specimen,
which is almost instinctive reaction to the slower rate of
cutting.™

Our study revealed that the use of the electrocautery
significantly reduces intraoperative blood loss (393.00
+ 20.51 vs. 360.50 + 22.72, P = 0.001). This is in
agreement with most of the studies, for example, Miller
E et al >, Sheen -Chen SM et al , Kozomara et al.,'®
Khan et al., and Huang et al. The electrocautery
provides a better hemostasis, resulting in lesser
intraoperative blood loss."’

Our study showed that the scalpel decreases the rate of
occurrence of seroma than electrocautery (2.00% in

scalpel group vs. 16.00% in electrocautery group);
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however, the difference was statistically insignificant.
Porter et al.'® found that the use of electrocautery was
significantly  associated with increased seroma
formation in a randomized controlled trial. As the
difference in drain volume was significant among the
two groups, the study showed comparable results in
relation to seroma formation, which might have been
prevented due to the placement of drains in every single
case. Thus, it can be concluded that scalpel can
effectively occlude lymphatic channels.

In our study, 2.00% of patients were reported with
hematoma in both scalpel and electrocautery groups.
The difference between the two groups was statistically
insignificant (P=0.99). However, intraoperative blood
loss was significantly less in case of scalpel group,
proving its less lateral thermal injury and tissue
damage.

This study showed statistically insignificant value in
terms of incidence of wound infection between the
groups. Similar results have been shown in studies by

.Y and Rohaizak et al.

Kozomara et al., Ribeiro et a
Infection was more common in patients who developed
seroma, hematoma, or flap necrosis.

Flap necrosis either develops as sequelae to continued
abnormal vascularity or develops primarily.’* The
seroma may become infected and cause flap necrosis.*
Very thin flaps tend to develop necrosis; therefore, one
should try to raise the flap with an approximately 0.5
cm thick layer of subcutaneous tissue.

In our study, flap necrosis was found in 2.00% patients
in scalpel group and 8.00% patients in electrocautery
group; however, the P value 0.99, which was not
statistically significant. Hence, from this, we can infer
that the scalpel causes lesser thermal tissue injury,
leading to lesser chances of flap necrosis. However, in

a study by Huang et al., a significant difference was
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observed in terms of wound complications between the
two groups.

The hospital stay was counted from the 1st admission
day. In this study, the length of hospital stay was not
reduced as most of our patients were discharged,
probably the 10™ or 11" postoperative day as per our
surgery department protocol. Hence, the length of
hospital stay could not be compared effectively in our
study.

The difference in the incidence of lymphedema
between the two groups was not statistically significant
(P = 0.99). However, these results should be carefully
evaluated as lymphedema takes longer time to develop
after surgery. One limitation of our study is its shorter
period of follow-up, so we cannot comment on the
frequency of lymphedema in both the groups.

Drains are placed to help check complications such as
hematoma, seroma, and flap necrosis as a result of
sequelae to seroma. Electro-coagulation causes
temporary sealing of lymphatic channels, which open
up latter on allowing egress of fluids without cells and
extensive fat nacrosis and lymphatic vessel damage due
to tissue burn leads to further seroma formation, and
electrocautery also causes sloppy lymphostasis and
hemostasis and increases morbidity by severing and
thermically injuring lymph pathways as well as by
forming hematoma.’® The scalpel, on the other hand,
inflammatory reaction in the operative field is reduced,
less lymphatic tissues are injured, and less o0ozing
surface is produced in the operative field." All these
factors contributed in reducing the postoperative
drainage volume in our study.

Conclusion

The scalpel dissection for raising the skin flap during
MRM surgery advocated in decreasing seroma

formation, flap necrosis and wound infection so

© 2020 1IMSIR, All Rights Reserved

decrease all over co-morbidity, hospital stay and less

follow up visit for needle aspiration. Early start of

adjuvant chemotherapy and early return to work.

Scalpel or scissor in comparison to eletrocautery is

advantageous and miraculous. It cause effective

lymphostasis or less lateral thermal injury but its use in

MRM is still cost effective and its recommended also to

be used in countries where cost is a major concern.

References

1. C. M. Townsend, R. D. Beauchamp, B. M. Evers,
K. L. Mattox: Sabiston Textbook of Surgery. The
Biologic Basis of Modern Surgical Practice, Vol 1,
18th edition 868.

2. F. C. Brunicardi, D. K. Andersen, T. R. Billiar, D.
L. Dunn, J. G. Hunter, R.E. Pollock: Schwartz
Principles of Surgery, 8th edition 470.

3. Burak W. E. Jr., Goodman P. S., Young D. C,,
Farrar W. B. Seroma formation following axillary
dissection for breast cancer: risk factors and lack of
influence of bovine thrombin. J Surg Onco . 1997
Jan;64(1):27-31.

4. Zhang Z, LiL,PangV, LiQ, Guo C, Wang Y, Zhu
C, Meng X. Comparison of harmonic scalpel and
conventional technique in the surgery for breast
cancer: A systematic review and meta-analysis.
Indian J Cancer 2018;55:348-58.

5. Baigrie RJ, Lamont PM, Kwiatkowski D, Dallman
MJ, Morris PJ. Systemic cytokine response after
major surgery. Br J Surg 1992;79:757-60.

6. Deo SV, Shukla NK. Modified radical mastectomy
using harmonic scalpel. J Surg Oncol 2000;74:204-
7.

7. Khater A. Harmonic scalpel as a single instrument
in modified radical mastectomy. Is it more cost
effective than electrocautery and ligature? Egypt J
Surg 2010;29:959-62.

(0]

=TV}

[\
",



Dr. Sunil Sharma, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

8.

10.

11.

12.

13.

14.

15.

16.

Siddiqui MS, Kayani N, Sulaiman S, Hussainy AS,
Shah SH, Muzaffar S. Breast carcinoma in
Pakistani females: A morphological study of 572
breast specimens. J Pak Med Assoc 2000; 50:174-
7.

Baloch TA, Igbal P. Breast carcinoma in Karachi:
Clinical and pathological features. Med Channel
2006;12:47-8.

Benz CC. Impact of aging on the biology of breast
cancer. Crit Rev Oncol Hematol 2008;66:65-74.
Kiyingi AK, Macdonald LJ, Shugg SA, Bollard
RC. Harmonic dissection versus electrocautery in
breast surgery in regional Victoria. ANZ J Surg
2015;85:358-62.

Huang J, Yu Y, Wei C, Qin Q, Mo Q, Yang W.
Harmonic scalpel versus electrocautery dissection
in modified radical mastectomy for breast cancer:
A meta-analysis. PLoS One 2015;10:e0142271.
Rohaizak M, Khan FJ, Jasmin JS, Mohd Latar NH,
Abdullah SS. Ultracision versus electrocautery in
performing modified radical mastectomy and
axillary lymph node dissection for breast cancer: A
prospective randomized control trial. Med J
Malaysia 2013; 68:204-7.

Khan S, Khan S, Chawla T, Murtaza G. Harmonic
scalpel versus electrocautery dissection in modified
radical mastectomy: A randomized controlled trial.
Ann Surg Oncol 2014;21:808-14.

Béhm D, Kubitza A, Lebrecht A, Schmidt M,
Gerhold-Ay A, Battista M, et al. Prospective
randomized comparison of  conventional
instruments and the Harmonic Focus(®) device in
breast-conserving
cancer. Eur J Surg Oncol 2012;38:118-24.
Armstrong DN, Ambroze WL, Schertzer ME,

Orangio GR. Harmonic scalpel vs. electrocautery

therapy for primary breast

© 2020 1IMSIR, All Rights Reserved

17.

18.

19.

20.

hemorrhoidectomy: A prospective evaluation. Dis
Colon Rectum 2001;44:558-64.

Kozomara D, Galic G, Brekalo Z, Sutalo N,
Kvesic A, Soljic M. A randomised two-way
comparison of mastectomy performed using
harmonic scalpel or monopolar diathermy. Coll
Antropol 2010;34 Suppl 1:105-12.

Burak WE Jr., Goodman PS, Young DC, Farrar
WB. Seroma

dissection for breast cancer: Risk factors and lack

formation  following  axillary
of influence of bovine thrombin. J Surg Oncol
1997; 64:27-31.

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.

Ribeiro GH, Kerr LM, Haikel RL, Peres SV,
Matthes AG, Depieri Michelli RA, et al. Modified
radical mastectomy: A pilot clinical trial comparing
the use of conventional electric scalpel and

harmonic scalpel. Int J Surg 2013;11:496-500.

(0]

=TV}

[\
",



