SURGICAL technique

Electrosurgical hysteroscopy:

Principles and expert techniques

for optimizing the resectoscope loop

For gyn surgeons, the hysteroscopic resectoscope loop offers the ability
to achieve electrosurgical hemostasis, decrease blood loss, and improve
visibility. It continues to be a crucial instrument in operative gynecology.

Tiffany Y. Sia, MD, and Hye-Chun Hur, MD, MPH

ysteroscopic mechanical morcella-
H tors have gained popularity given

their ease of use. Consequently, the
resectoscope loop is being used less fre-
quently, which has resulted in less familiarity
with this device. The resectoscope loop, how-
ever, not only is cost effective but also allows
for multiple distinct advantages, such as cold
loop dissection of myomas and the ability
to obtain electrosurgical hemostasis during
operative hysteroscopy.

In this article, we review the basics of
electrosurgical principles, compare out-
comes associated with monopolar and bipo-
lar resectoscopes, and discuss tips and tricks
for optimizing surgical techniques when
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using the resectoscope loop for hysteroscopic
myomectomy.

Evolution of hysteroscopy

The term hysteroscopy comes from the Greek
words hystera, for uterus, and skopeo, mean-
ing “to see” The idea to investigate the uterus
dates back to the year 1000 when physicians
used a mirror with light to peer into the
vaginal vault.

The first known successful hysteroscopy
occurred in 1869 when Pantaleoni used an
endoscope with a light source to identify
uterine polyps in a 60-year-old woman with
abnormal uterine bleeding. In 1898, Simon
Duplay and Spiro Clado published the first
textbook on hysteroscopy in which they
described several models of hysteroscopic
instruments and techniques.

In the 1950s, Harold Horace Hopkins and
Karl Storz modified the shape and length of
lenses within the endoscope by substituting
longer cylindrical lenses for the old spheri-
cal lenses; this permitted improved image
brightness and sharpness as well as a smaller
diameter of the hysteroscope. Between the
1970s and 1980s, technological improve-
ments allowed for the creation of practi-
cal and usable hysteroscopic instruments
such as the resectoscope. The resectoscope,
originally used in urology for transurethral
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resection of the prostate, was modified for
hysteroscopy by incorporating the use of
electrosurgical currents to aid in procedures.

Over the past few decades, continued
refinements in technology have improved
visualization and surgical techniques. For
example, image clarity has been markedly
improved, and narrow hysteroscope diam-
eters, as small as 3 to 5 mm, require minimal
to no cervical dilation.

Monopolar and bipolar
resectoscopes

Electrosurgery is the application of an alter-
nating electrical current to tissue to achieve
the clinical effects of surgical cutting or
hemostasis via cell vaporization or coagula-
tion. Current runs from the electrosurgical
unit (ESU) to the active electrode of the sur-
gical instrument, then goes from the active
electrode through the patient’s tissue to the
return electrode, and then travels back to the
ESU. This flow of current creates an electrical
circuit (FIGURE).

All electrosurgical devices have an
active and a return electrode. The dif-
ference between monopolar and bipo-
lar resectoscope devices lies in how the
resectoscope loop is constructed. Bipolar
resectoscope loops house the active and
return electrodes on the same tip of the
surgical device, which limits how much
of the current flows through the patient.
Alternatively, monopolar resectoscopes
have only the active electrode on the tip of
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the device and the return electrode is off the
surgical field, so the current flows through
more of the patient. On monopolar elec-
trosurgical devices, the current runs from
the ESU to the active electrode (monopo-
lar loop), which is then applied to tissue to
produce the desired tissue effect. The cur-
rent then travels via a path of least resistance
from the surgical field through the patient to
the return electrode, which is usually placed
on the patient’s thigh, and then back to the
ESU. The return electrode is often referred to
as the grounding pad.

How monopolar energy works

When first developed, all resectoscopes used
monopolar energy. As such, throughout the
1990s, the monopolar resectoscope was the
gold standard for performing electrosurgi-
cal hysteroscopy. Because the current trav-
els a long distance between the active and
the return electrode in a monopolar setup,
a hypotonic, nonelectrolyte-rich medium (a
poor conductor), such as glycine 1.5%, man-
nitol 5%, or sorbitol 3%, must be used. If an
electrolyte-rich medium, such as normal
saline, is used with a monopolar device, the
current would be dispersed throughout the
medium outside the operative field, causing
unwanted tissue effects.

Although nonelectrolyte distension
media improve visibility when encountering
bleeding, they can be associated with hypo-
natremia, hyperglycemia, and even life-
threatening cerebral edema. Furthermore,
glycine use is contraindicated in patients
with renal or hepatic failure since oxidative
deamination may cause hyperammonemia.
Because of these numerous risk factors, the
fluid deficit for hypotonic, nonelectrolyte
distension media is limited to 1,000 mL, with
a suggested maximum fluid deficit of 750 mL
for elderly or fragile patients. Additionally,
because the return electrode is off the surgi-
cal field in monopolar surgery, there is a risk
of current diversion to the cervix, vagina, or
vulva because the current travels between
the active electrode on the surgical field to
the return electrode on the patient’s thigh.
The risk of current diversion is greater if
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TABLE 1 Benefits of using the resectoscope loop for hysteroscopic myomectomy

Benefits of the resectoscope loop compared with the hysteroscopic morcellator

The ability to achieve electrosurgical hemostasis is unique to the resectoscope loop and may result in:
—Less blood loss
—Improved visibility allowing for a more efficient and safer surgery

Lower intrauterine pressures for uterine distension, resulting in:
—Less intravasation of uterine distension media
—Better exposure of FIGO 2 submucosal fibroids

Blunt cold loop dissection to enucleate intramural components of FIGO 1 or FIGO 2 submucosal myomas

—More complete excision of FIGO 1 or FIGO 2 submucosal fibroids

Benefits of the bipolar resectoscope loop versus the monopolar device

¢ Decreased voltage requirement with less electrosurgical injury risk

e Greater volume allowed for fluid deficit, which:

—May enable a longer procedure and more complete hysteroscopic resection

—Poses less risk of fluid-related complications, such as hyponatremia

Abbreviation: FIGO, International Federation of Gynecology and Obstetrics.

there is damage to electrode insulation, loss
of contact between the external sheath and
the cervix, or direct coupling between the
electrode and the surrounding tissue.

Advantages of the bipolar
resectoscope

Because of the potential risks associated with
the monopolar resectoscope, over the past
25 years the bipolar resectoscope emerged as
an alternative due to its numerous benefits
(TABLE 1).

Unlike monopolar resectoscopes, bipo-
lar resectoscopes require an electrolyte-rich
distension medium such as 0.9% normal
saline or lactated Ringer’s. These isotonic
distension media allow a much higher fluid
deficit (2,500 mL for healthy patients, 1,500
mL for elderly patients or patients with
comorbidities) as the isotonic solution is
safer to use. Furthermore, it allows for lower
voltage settings and decreased electrical
spread compared to the monopolar resecto-
scope since the current stays between the 2
electrodes. Because isotonic media are mis-
cible with blood, however, a potential draw-
back is that in cases with bleeding, visibility
may be more limited compared to hypotonic
distension media.
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Evidence on fertility outcomes

Several studies have compared operative and
fertility outcomes with the use of monopolar
versus bipolar hysteroscopy.

In a randomized controlled trial (RCT)
comparing outcomes after hysteroscopy with
a monopolar (glycine 1.5%) versus bipolar
(0.9% normal saline) 26 French resectoscope
loop, Berg and colleagues found that the only
significant difference between the 2 groups
was that the change in serum sodium pre-
and postoperatively was greater in the mono-
polar group despite having a smaller mean
fluid deficit (765 mL vs 1,227 mL).!

Similarly, in a study of fertility outcomes
after monopolar versus bipolar hystero-
scopic myomectomy with use of a 26 French
resectoscope Collins knife, Roy and col-
leagues found no significant differences in
postoperative pregnancy rates or successful
pregnancy outcomes, operative time, fluid
deficit, or improvement in menstrual symp-
toms.? However, the monopolar group had
a much higher incidence of postoperative
hyponatremia (30% vs 0%) that required addi-
tional days of hospitalization despite similar
fluid deficits of between 600 and 700 mL.?

Similar findings were noted in another
RCT that compared operative outcomes
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between monopolar and bipolar resecto-
scope usage during metroplasty for infertility,
with a postoperative hyponatremia incidence
of 17.1% in the monopolar group versus 0%
in the bipolar group despite similar fluid defi-
cits.®* Energy type had no effect on reproduc-
tive outcomes in either group.?

How does the resectoscope
compare with mechanical
tissue removal systems?

In 2005, the first hysteroscopic mechanical
tissue removal system was introduced in the
United States, providing an additional treat-
ment method for such intrauterine masses as
fibroids and polyps.

Advantages. Rather than using an electri-
cal current, these tissue removal systems use
a rotating blade with suction that is intro-
duced through a specially designed rigid
hysteroscopic sheath. As the instrument
incises the pathology, the tissue is removed
from the intrauterine cavity and collected in
a specimen bag inside the fluid management
system. This immediate removal of tissue
allows for insertion of the device only once
during initial entry, decreasing both the risk
of perforation and operative times. Further-
more, mechanical tissue removal systems
can be used with isotonic media, negating
the risks associated with hypotonic media.
Currently, the 2 mechanical tissue removal
systems available in the United States are the
TruClear and the MyoSure hysteroscopic
tissue removal systems.

Studies comparing mechanical tissue
removal of polyps and myomas with con-
ventional resectoscope resection have found
that mechanical tissue removal is associated
with reduced operative time, fluid deficit, and
number of instrument insertions.*® However,
studies have found no significant difference
in postoperative patient satisfaction.”®

Additionally, hysteroscopic tissue remo-
val systems have an easier learning curve.
Van Dongen and colleagues conducted an
RCT to compare resident-in-training comfort
levels when learning to use both a mechani-
cal tissue removal system and a traditional
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resectoscope; they found increased comfort
with the hysteroscopic tissue removal system,
suggesting greater ease of use."

Drawbacks. Despite their many benefits,
mechanical tissue removal systems have some
disadvantages when compared with the resec-
toscope. First, mechanical tissue removal sys-
tems are associated with higher instrument
costs. In addition, they have extremely limited
ability to achieve hemostasis when encounter-
ing blood vessels during resection, resulting in
poor visibility especially when resecting large
myomas with feeding vessels.

Hysteroscopic mechanical tissue removal
systems typically use higher intrauterine pres-
sures for uterine distension compared with
the resectoscope, especially when trying to
improve visibility in a bloody surgical field.
Increasing the intrauterine pressure with
the distension media allows for compres-
sion of the blood vessels. As a result, how-
ever, submucosal fibroids classified as FIGO 2
(International Federation of Gynecology and
Obstetrics) may be less visible since the higher
intrauterine pressure can compress both
blood vessels and submucosal fibroids.

Additionally, mechanical tissue removal
systems have limited ability to resect the
intramural component of FIGO 1 or FIGO 2
submucosal fibroids since the intramural
portion is embedded in the myometrium.
Use of the resectoscope loop instead allows
for a technique called the cold loop dissec-
tion, which uses the resectoscope loop to
bluntly dissect and enucleate the intramural
component of FIGO 1 and FIGO 2 submu-
cosal myomas from the surrounding myo-
metrium without activating the current. This
blunt cold loop dissection technique allows
for a deeper and more thorough resection.
Often, if the pseudocapsule plane is iden-
tified, even the intramural component of
FIGO 1 or FIGO 2 submucosal fibroids can be
resected, enabling complete removal.

Lastly, mechanical tissue removal sys-
tems are not always faster than resectoscopes
for all pathology. We prefer using the resecto-
scope for larger myomas (>3 cm) as the resec-
toscope allows for resection and removal
of larger myoma chips, helping to decrease

CONTINUED ON PAGE 36
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operative times. Given the many benefits of
the resectoscope, we argue that the resec-
toscope loop remains a crucial instrument

TABLE 2 Tips and tricks for hysteroscopic
myomectomy

Perform an initial survey to identify fibroid anatomy, submucosal fibroid
type, and uterine landmarks.

Dig deep to optimize efficiency and obtain bigger fibroids chips with
each pass.

Take full-length bites using the bow-and-arrow technique to create long
strips.

Do not leave hanging pieces that impair visibility.

Use the push-and-tuck technique to minimize the number of times the
scope needs to be removed.

Achieve hemostasis by desiccating bleeders to maintain visibility.

Optimize blunt dissection to preserve the pseudocapsule.

vipeo Bipolar resectoscope:

Optimizing safe myomectomy

To view the video, scan the QR code with your smartphone camera

or visit the online version of this article at mdedge.com/obgyn
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in operative gynecology and that learn-
ers should continue to hone their hystero-
scopic skills with both the resectoscope and
mechanical tissue removal systems.

Tips and tricks for

hysteroscopic myomectomy

with the resectoscope loop

In the video that accompanies the online ver-

sion of this article at mdedge.com/obgyn, we

review specific surgical techniques for opti-

mizing outcomes and safety with the resecto-

scope loop. These include:

e bow-and-arrow technique

o identification of the fibroid anatomy
(pseudocapsule plane)

« blunt cold loop dissection

o the push-and-tuck method

« efficient electrosurgical hemostasis
(TABLE 2).

Although we use bipolar energy during this

resection, the resection technique using the

monopolar loop is the same.

The takeaway

The resectoscope loop is a valuable tool that
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