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Background: Electrocautery has been used worldwide for performing MRM as it is

associated with less blood loss, rapid operative time and cost-effectiveness with conflicting
results about increased seroma formation. Its use is combined with ligation of the medium
sized blood vessels from internal mammary artery and axillary vein.

Methods: 100 mastectomies was performed from June 2015 to April 2019 using monopolar
electrocautery only for skin flaps elevation, axillary dissection and control of all included blood
vessels as well as hemostasis

Results: The mean operative time was 45 minutes and the mean discharge date was one day
while 83 patients had no complications, 14 patients had minor complications (Seroma,
slipped drain and wound dehiscence) and three patients had major complications; pulmonary
embolism, reactionary bleeding as well as secondary bleeding.

Conclusions: Sutureless mastectomy using monopolar electrocautery only is a safe, cost-
effective and rapid technique which can be adopted for routine used in breast cancer
operations.
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INTRODUCTION

Modified radical mastectomy (MRM) is still the most frequently performed
surgical technique for management of operable breast cancer. Electrocautery
has been used worldwide for performing MRM. It is associated with less blood
loss, rapid operative time, cost-effectiveness with conflicting results about
increased seroma formation (1-6). Classically, the technique is combined with
ligation of medial perforators from the intermarry mammary artery as well as
tributaries of the axillary vein (7-9).

METHODS
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Patients and preoperative preparation

This series includes 100 female patients with operable breast cancer who
. . . . Copyright © Celsius Publishing House
were candidates for mastectomy. The patients were operated in surgical WWW.5go-iasgo.com
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oncology unit, Oncology center, Mansoura University
(OCMU), Egypt. All the patients were operated by the
same surgeon from June 2015 to April 2019. All the
patients underwent the routine preoperative prepara-
tion for breast cancer patients adopted in OCMU
including bilateral sonomammography, preoperative
biopsy, laboratory investigations and metastatic
workup whenever indicated as well as preoperative
anesthesiologist evaluation. All the patients were
operated under general anesthesia and endotracheal
intubation except one patient who was highly risky for
general anesthesia so operated using regional anes-
thesia.

SURGICAL TECHNIQUE: (FIGS. 1-10)

After placing the patient in supine position with
arm extension, skin sterilization and operative bed
prepping, the operation starts by elliptical incision —
usually transverse - including the nipple areola
complex and the biopsy scar. The skin flaps are made
using electrocautery only in the avascular plane
between the subcutaneous tissue and the breast
tissue. Any bleeding point is held using non toothed
forceps then cauterized. The borders of dissection
are the parasternal line medially, the clavicle
superiorly, the anterior border of Latissimus muscle
laterally and the rectus sheath inferiorly. After skin
flaps elevation, the breast is dissected from the
underlying pectoralis major using electrocautery.
Medially, the internal mammary perforators are held
either by non-toothed dissecting forceps or small
artery forceps and cauterized in-situ. Upon reaching
the lateral border of pectoralis, the clavipectoral
fascia is sharply divided using electrocautery, the
lateral border of pectoralis minor is followed cranially
till the axillary vein is reached, the fascia surrounding
the vein is sharply divided as well as the fatty tissue
at the lateral part of the axillary, then combined
blunt and sharp evacuation of the axillary fat is per-
formed using electrocautery which is used as well to
control any bleeding points. The axillary vein
tributaries — even the first tributary off the axillary
vein - is hold by two dissecting or artery forceps,
divided and then the proximal stump is cauterized.
The long thoracic nerve, thoracodorsal bundle, pec-
toral vessels as well as the intercostobrachial nerve —
if possible - are preserved. After removal of the
breast and axilla, adequate hemostasis is performed
using electrocautery. Placement of suction drain
(18") is done then skin closure is performed using
either prolene 2/0 or skin stapler.
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Figure 2 - Use of electrocautery to control a blood vessel
in the subcutaneous tissue
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Figure 3 - Upper skin flap dissection using electrocautery in
the plane between the subcutaneous tissue & the breast tissue

Figure 4 - Use of electrocautery to control a blood vessel
in the upper flap
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Figure 5 - Completion of upper flap dissection without any sutures

or sealing device

Figure 7 - Separation of the medial axillary lymph nodes group

Postoperative management

The patient is usually discharged after 24 hours
unless there are any adverse events or needed medical
monitoring for any associated co-morbidity. Stitches are
removed within 14 days and the drain is removed if the
output is less than 30cc/24 hours, typically within 14-21
days.

RESULTS

One hundred female patients were included in this
series. The mean age was 55 (35-87) years. 58 patients
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igure 6 - Using elctrocautery to gain access to the axilla via
division of the clavicpectoral fascia

Figure 8 - Separation of the axillary lymph nodes from a tributary
of the axillary vein using electrocautery

Figure 9 - The axilla after removal of level | & Il lymph nodes

had no medical comorbidities. The pathological type
was infiltrating duct carcinoma in 91 patients. 46
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Figure 10 - Final result after skin closure by staples

patients received preoperative systemic therapy. The
demographic and clinical data are available in table 1.
The operative procedure done was modified radical
mastectomy in 79 patients and simple mastectomy in
21 patients. Out of those 21 patients, sentinel lymph
node biopsy was performed in 17 patients while no

axillary staging was performed in 4 patients. General
anesthesia was used in 99 patients while regional
anesthesia (combined serratus anterior plane block and
paravertebral anesthesia) was used only in one patient.
The mean operative time was 45 (25-90) minutes. Most
patients (86%) were discharged after 24 hours. The
mean time for drain removal was 18 days.

83 patients did not develop postoperative complica-
tions and the postoperative course was uneventful. 17
patients developed complications; nine patients
developed recollecting seroma after drain removal, 4
patients had wound dehiscence, while one patient's
drain slipped earlier than planned.

Three patients only had major complications; one
patient suffered from pulmonary embolism on the
second postoperative day. Anticoagulant therapy was
started immediately. The patient was discharged after
one week after INR level reached the target level (2-3).
Two patients developed postoperative bleeding; the

Table 1 - Clinical and demographic data

Variable Number

Number of patiemts 100
PO e 95.05 (35:87) .
Medical comorbidities None 58

Diabetes Miletus 5

Hypertension 17

cardiac disease 3

Chronic liver disease 3

Chest disease 1

hypothyroidism 1

Diabetes+ Hypertension 6

Diabetes + rheumatoid arthritis 1

Hypertension + chest disease 2

Hypertension + other cardiac disease 1
.............................................. Diabetes + Hypertension + other cardiac disease ... .2 .. .
Pathology DCIS 2

IDC 91

ILC 2

Mucinous 2

Papillary 2
e MetAPlASHC ] LI
Molecular subtype Luminal A 33

Luminal B 40

Triple negative 15

Her2-enriched 11
e N e LI
Preoperative TNM Tx 7

Tis 3

T 1

T2 55

T3 2

T4 22

NO 37

N1 60

N2 3

Mo 95
e 5. ...
Preoperative systemic therapy Yes 46

No 54
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first was at zero-day postoperative. She underwent
surgical evacuation of large hematoma with no
detectable source of active bleeding apart from
oozing raw surface of muscles. The second was at
the eleventh postoperative day when the patient
was readmitted from the hospital emergency
department with sudden expanding hematoma.
Immediate resuscitation was performed and surgical
exploration of the operative bed revealed active
bleeding from an internal mammary perforator
which was controlled. The patient was discharged
after 48 hours with no further adverse events.

The patients' operative data are collected in table 2.

DISCUSSION

Modified radical mastectomy is still the most
common surgical technique used for the manage-
ment of operable breast cancer (2). It includes
resection of the mammary gland as well as level 1&lI
axillary lymph nodes with preservation of the
pectoralis major muscle. The operation is usually
performed under general anesthesia (8). Tumescent
anesthesia has been described as a successful
alternative as well (10). Electrocautery is used world-

MRM using Electrocautery Only

wide for flap elevation and hemostasis since it was
recommended by Karlos & James in 1970 (3,11).
The patient is placed in supine position at the table
edge with arm extension. Then skin sterilization and
surgical field preparation is performed. The skin incision
is performed including the nipple & areola complex as
well as the biopsy scar, usually starting with the upper
skin flap using electrocautery. While the assistant is
providing counter-traction, the surgeon incises the skin
in a perpendicular plane to the subcutaneous tissue
with preservation of skin thickness at about 4 to 8
millimeters according to the body weight. The limits of
resection are the parasternal line medially, the anterior
border of Latissimus Dorsi muscle laterally, the clavicle
superiorly and the rectus sheath inferiorly. Separation
of the mammary gland from the pectoralis major
follows skin flaps dissection. Special care should be paid
to the medial perforators originating from the internal
mammary artery. Those vessels are usually ligated,
clipped, controlled by harmonic scalpel or clamped and
divided. In this series, those vessels were usually
cauterized. Axillary dissection follows the mastectomy
either from medial to lateral or from lateral to medial.
All the loose areolar tissue including the axillary lymph
nodes caudal to the axillary vein should be removed

Table 2 - Operative & perioperative data

Operation type

Modified radical mastectomy 79
Simple mastectomy 2 .
Axillary dissection 79
Sentinel lymph node biopsy 17
........................... Notdone oA
General 99
Regional L
Mean 45 (25-90)
<30 28
31-45 37
46-60 31
e 100 4
Mean 1.25 (1-8)
1 86
2 6
3 4
.............................. A8 A
Mean 18 (7-60)
7-10 14
11-14 16
15-21 43
22-30 22
3000 4o
No 83
Yes 17
Seroma after drain removal 9
Wound dehiscence 4
Slipped drain 1
Bleeding 2
Pulmonary embolism 1
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using scalpel or scissors after visualization of the axillary
vein by dividing the deep layer of the superficial fascia
in the axilla. The axillary vein tributaries are classically
ligated, clipped or clamped and divided. Those vessels
were usually cauterized in this series as well. The
pectoral nerves, long thoracic nerve, nerve to Latissimus
as well as the intercostobrachial nerve should be
preserved. After completion of mastectomy and ALND,
meticulous hemostasis should be performed followed by
drain insertion and skin closure (7-9,12).

What is new in the technique presented in this
manuscript is depending totally on electrocautery in
dissecting the flaps, separating the breast from the
pectroalis major, removal of the axillary contents,
hemostasis and — notably - in controlling internal
mammary perforators and axillary vein tributaries
which were classically considered too large to be
cauterized (7). Those vessels were successfully
controlled with cautery only in this series with
neither collateral damage of the originating vessels
nor postoperative bleeding events from those
vessels. The bleeding which occurred in one patient
from an internal mammary perforator was in the
eleventh postoperative day, so it can be considered
as secondary hemorrhage which is not related to
technical factors. Rate of postoperative complica-
tions including seroma formation is within accepted
range while the operative time is much less than the
classic technique (2,13,14).

CONCLUSION

Sutureless mastectomy using monopolar electro-
cautery only is a safe, cost-effective and rapid technique
which can be adopted for routine used in breast cancer
operations.

Further randomized controlled trials should be
conducted out to comment on other variables such as
exact intraoperative blood loss, total drain output, post-
operative pain as well as lymphedema
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