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Abstract: Surface parotid lobectomy due to benign or malignant tumors is a procedure that usually requires
extensive approaches, with dissection to deep spaces and efficient hemostasis. Ultrasonic vibration instruments
dissect and coagulate simultaneously becoming more useful and of frequent use in minimally invasive surgery.
It consists of three main components: a generator, and an active tip. The present article mentions a clinical

case of superficial parotid lobectomy with an ultrasonic vibration instrument and its advantages.
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1. INTRODUCTION

The minimally invasive surgery is defined as the
conjunction of diagnostic and therapeutic
techniques for the minimal tissue dissection and
better hemostasis, with the goal of diminishing
surgical time and secondary effects over the
surrounding tissues including metabolic response
to trauma.

At the end of the 60s, the ultrasonic vibration was
developed for their use in the ophthalmologic
surgery, and posteriorly it was adapted to
neurosurgery and abdominal surgery. Actually is
used in vascular, thoracic, head and neck and
abdominal surgeries.

The ultrasonic vibration is used by an instrument
that takes advantage of the mechanic energy to
produce coagulation of wvessels and tissue

ARC Journal of Surgery

dissection without the need of an exit source like
bipolar energy, allowing their use in patients with
pacemaker and implants.?

The ultrasonic device produces temperatures
about 50 to 100 °C, relatively slow compared
with the bipolar electrocautery (100 to 150°C). It
is constituted by three components, a generator
that produces electricity, is transformed to
mechanic energy by a system of piezoelectric
crystals that vibe with an amplitude between 50
to 330 um, and at a constant frequency between
23 to 55.5 kHz, the expansion and contraction of
this crystals are sent by a handpiece that is dock
to the active tip, a scalpel or a scissors. (Figure
1)'2,3

The ultrasonic coagulation is similar to the
electrocautery, however, the mechanism for the
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protein  denaturation is  different. The
electrocautery and surgical laser produce a clot
by warming the tissue for protein denaturation.
The ultrasonic vibration scissors produce protein
denaturalization by the transference of mechanic
energy, breaking the tertiary hydrogen bonds.
The tissue proteins are transformed to a viscous
collagen that seals the small and medium
vessels.>*

i
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Figurel.Generator, and scissors of the Harmonic
FocusMR (Ethicon Jhonson & Jhonson)

There exist two mechanisms for tissue dissection,
one is by cavitational fragmentation and the
second is by the mechanical cut at temperatures
under 63 ° C; the vibration defragments the
proteins with the rupture of hydrogen links
(tertiary hydrogen links).3**2

The Harmonic Focus Scissors MR (Ethicon,
Jhonson &Jhonson) can be used simultaneously
for cut and coagulation, transferring the
neuromuscular electric current with a minimal
lateral thermal effect (1 to 3 mm). After the cut
and coagulation, the trans surgery bleeding is
minimum, allowing the surgeon to have a better
vision during surgery, perform the procedures in
a short period of time, and less tissue damage,
with a fast recovery, less morbidity, and
postoperative pain.®

2. CASE REPORT

Female patient of 58 vyears-old with a
pathological background of diabetes mellitus 2.
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She refers an increased volume in the left parotid
region for two years, with slow growing, firm at
palpation, adhered to deep planes, with a
diameter of 4 cm., without pain at palpation. An
ultrasound reported a hyperechoic zone
dependent of the left parotid gland, with adjacent
lymph nodes and augmented vascularity. (Figure
2)

Figure2. Doppler USG of the left parotid region
where an augmented vascularity and lymph nodes can
be appreciated.

Figure3. Contrasted CT scan in coronal slices where
a hyperdense zone in the left parotid region can be
appreciated.

Simple and contrasted CT scan is scheduled and
reported a hyperdense zone near the carotid
sheath and lymph nodes, with a diagnosis of
tumor dependent of the parotid gland in their
superficial lobe, lymphadenopathy and increased
vascularity. (Figure 3.)

A fine needle aspiration was performed and
reported  polymorphonuclear  cells  with
metaplasia changes in their epithelium, with a
diagnosis of Whartin tumor.

Under general anesthesia a submandibular
approach was planned, with 3 cm of length with
pre and retroauricular extension, considering
Langer lines, the superficial cervical layer was
dissected and hemostasis performed at the same
time with ultrasonic vibration scissors. A tumor
of 4cm in the left parotid space was exposed,
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without affection of the marginal branch of the
facial nerve and vein. A tumoral resection was
performed and sent to pathologic exam

confirming the diagnosis of Whartin tumor,
without bleeding in surgical site or implants.
(Figure 4).

ﬁ” -
"

Figure4. Surgical procedure A) Incision design smaller than 3 cm of length with pre and retroauricular extension.
B) Dissection and coagulation with ultrasonic vibration scissors C) Parotid tumor resection. D) The surgical site
with a marginal branch of the facial nerve and facial vein without affection

3. DISCUSSION

In 2014, Tirelli et. al. evaluate the advantages and
disadvantages associated to the use of ultrasonic
vibration in head and neck, with evaluation of
surgical time, cost, efficacy, safety, and
postsurgical evolution, demonstrating
advantages in those areas compared to
conventional management. According to this
study the use of harmonic ultrasound save 36
minutes for each neck dissection. The trans
surgical bleeding was reduced too in neck
dissection, oral and oropharyngeal surgery. One
mentioned disadvantage was the lymphedema in
the neck dissection. *

Mathialagan and cols realized a randomized
clinical trial, comparing the efficacy of the
Harmonic Focus Scissors MR  (Ethicon
Jhonson&Jhonson) and the use of electrocautery
to avoid the accessory spinal nerve during neck
dissection for oral cancer, evaluating the shoulder
function and pain in the follow up after surgery,
with more incidence of pain and shoulder
weakness in the second group inclusive 6 months
after surgery.®
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Song Fan and cols. demonstrated the use of
robotic surgery assisted by ultrasonic scissors for
the benign lesions resection in the thong base
through a transoral approach with a decrease in
surgical time and bleeding, and less nerve
damage in neck dissections.?y 4

Verma and Cols. performed a case-control
randomized clinical trial in 40 patients with oral
cancer that require neck selective dissection and
were older than 18 years. The experimental
group consisted of 20 patients that underwent
selective neck dissection with Harmonic Focus
MR (Ethicon Jhonson & Jhonson), with a total
bleeding of 115 ml compared with 127ml in the
other group that used electrocautery.™

4. CONCLUSIONS

The ultrasonic vibration scissors allow the
surgeon to produces hemostasis in arterial vessels
of 3mm and venous vessels of 5mm of diameter,
with the absence of hematoma or postsurgical
bleeding in different studies.*
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The use of ultrasonic dissection instruments for
neck dissection is becoming popular after many
authors have probed the efficiency and safety of
those, with reduction of bleeding and surgical
time in neck dissection, thyroid and parathyroid
surgeries.’

One of the greatest advantages is the reduction of

surgical time by diminish the

instruments

interchange for cut and dissection, reduction of
bleeding with an excellent hemostasis by
coagulation and cut simultaneously, with less
heat production and surrounding tissue damage,
and finally less post-surgical pain.
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