#1425 Wortman Galley - 04

Gynecology
SURGICAL TECHNOLOGY INTERNATIONAL Volume 38

Resectoscopic Surgery Part I:
Overcoming Obstacles and
Mastering the Basics

co
py

MORRIS WORTMAN, MD, FACOG
DIRECTOR, CENTER FOR MENSTRUAL DISORDERS
CLINICAL ASSOCIATE PROFESSOR OF GYNECOLOGY
UNIVERSITY OF ROCHESTER MEDICAL CENTER
ROCHESTER, NEW YORK

ABSTRACT

ly invasive gynecologic surgery (MIGS) by introducing such intrauterine procedures as hysteroscopic
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he introduction of the continuous flow gynecologic resectoscope (CFGR) in 1989 revolutionized minimal-

myomectomy, polypectomy, and endometrial ablation. However, with the subsequent introduction of global

endometrial ablation (GEA) devices and hysteroscopic morcellators (HMs), the CFGR has fallen into relative

disuse—a regrettable situation since it remains ideally suited for accomplishing many procedures that are

otherwise not achievable with these newer technologies. Procedures which involve greater precision and
control—endomyometrial resection (EMR), hysteroscopic metroplasty, the correction of isthmoceles, the

resection of intramural myomas, and the management of late-onset endometrial ablation failure—are only
possible with the CFGR. In addition, the CFGR permits a variety of functions that would otherwise require

several different disposable platforms.

Despite the benefits of the gynecologic resectoscope, there are clear impediments to its use including a
scarcity of educational resources and trained experts, medico-legal concerns, institutional obstacles to
organizing an operative team, and the need to develop and maintain an adequate caseload.

In Part I of this three-part series, the author will review why the CFGR remains a relevant and indispensable

tool for the minimally invasive gynecologic surgeon, the composition of an operating room team, and the
instrumentation and skills necessary to accomplish basic resectoscopic surgery. In Part II, we will describe

how ultrasound guidance can be used to assist the execution of more challenging intermediate-level cases.

Finally, in Part III, we will discuss the most demanding cases for the resectoscopic surgeon—the treatment of

post-ablation failures and the removal of intramural leiomyomas—which are clinical scenarios that require

ultrasound guidance and well-honed resectoscopic surgical skills.

Copyright © 2021 Surgical Technology International™
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INTRODUCTION

The Importance of Resectoscopic
Surgery
The continuous flow gynecologic
resectoscope (CFGR) is the primary
instrument for accomplishing many
minimally invasive intrauterine surgical
procedures including endometrial ablation, 1 endomyometrial resection
(EMR),2 hysteroscopic metroplasty,3 the
incision of uterine septa,4 endometrial
polypectomies,5 the resection of submucous and intramural myomas, 6,7 the
elimination of persistently retained
products of conception,8 and the treatment of Asherman’s syndrome. 9 The
CFGR is indispensable for managing
late-onset global endometrial ablation
failures,10 achieving access to the uterine cavity in the presence of marked
cervical stenosis,11 managing isthmoceles,12 and for performing complex “see
and treat” procedures.13
The author prefers the gynecologic
resectoscope to more contemporary
instruments—hysteroscopic morcellators (HMs) and global endometrial ablation (GEA) devices—since it is ideal for
managing conditions including:
The

treatment of intractable uterine
bleeding in women with coexisting
submucous leiomyomas and endometrial polyps (Fig. 1a–c). The CFGR
allows the surgeon to efficiently perform an endometrial ablation, an
EMR, a polypectomy, or a myomectomy without the need for separate
instruments each requiring its own
platform. The resectoscope’s versatility
permits procedures to be accomplished with greater efficiency, reducing both operative time and expense.
The treatment of intractable uterine
bleeding in women with intramural
leiomyomas. The CFGR can be utilized
to remove symptomatic Fédération

a

Internationale de Gynécologie et
d’Obstétrique (FIGO) grade 3 and 4
intramural myomas which are often
encountered at the time of endomyometrial resection (Fig. 2a and b).
The treatment of intractable bleeding
in women with uterine anomalies. The
CFGR allows one to perform either an
endometrial ablation or EMR on
women whose uterine architecture
prohibits the use of a global endometrial ablation device (Fig. 3).
The treatment of late-onset endometrial ablation failures. The CFGR can be
used to safely accomplish both adhesiolysis, intrauterine exploration, and
the resection of areas of endometrial
regrowth (Fig. 4a–c)
The management of severe cervical
stenosis. When the cervix does not
permit access to the uterine cavity for
evaluation of abnormal bleeding—a
common occurrence in the evaluation
of postmenopausal bleeding—the
technique of endocervical resection
(ECR)11 often permits effective sampling or removal of intrauterine
pathology.

While the continuous flow resectoscope was considered revolutionary
when it gained Food and Drug Administration (FDA) approval in 1989, many
pioneering hysteroscopists have witnessed its loss of primacy as an essential
tool for the minimally invasive gynecologic surgeon. More than a few colleagues have remarked that resectoscopic
skills are being replaced by GEA devices
and hysteroscopic morcellators.14-16
This three-part series will review the
history of the gynecologic resectoscope
and consider why GEA devices and hysteroscopic morcellators (HMs) have
increasingly replaced it. Next, we will
discuss the limitations of GEA and HM
technology and why the gynecologic
resectoscope is still a necessary tool for

the minimally invasive gynecologic surgeon. After examining the impediments
to mastering the CFGR, the author will
outline how the motivated gynecologist
can overcome them. In Part I of this
series, we will review the assembly of an
operating room team as well as the
instrumentation and skills necessary to
accomplish the basic resectoscopic procedures outlined in Table I. Part II will
review more demanding, or intermediate-level procedures which are technically more challenging and may benefit
from the incorporation of ultrasound
guidance. Finally, Part III will discuss
advanced resectoscopic procedures—
ones that require ultrasound guidance.
These procedures include the management of severe Asherman’s syndrome,
the treatment of late-onset endometrial
ablation or resection failures, and the
removal of intramural (FIGO grade 3
and 4) leiomyomas as well as large submucous fibroids.

The Continuous Flow Gynecologic
Resectoscope: A Short History
The CFGR is a direct descendent of
its non-continuous flow ancestor—the
urologic resectoscope. In 1973, Levine
and Neuwirth17 reported a series of 10
patients who were referred with a hysterography-established diagnosis of Asherman’s syndrome. The subjects were
treated utilizing a monopolar urologic
resectoscope under laparoscopic guidance. A decade later, DeCherney et al.18
employed the same technology to perform endometrial ablation. Despite their
important achievement—minimally
invasive intrauterine surgery—these
techniques never gained popularity as
visualization was often impaired by many
challenges including the failure of a noncontinuous flow system to clear debris
from the operative field. This technical
hurdle was overcome when the CFGR
was approved by the FDA in 1989. The

c

b

Figure 1a. Multiple submucous leiomyoma (anterior FIGO grade 2, posterior FIGO 1). b) Solitary FIGO grade 1 submucous leiomyoma attached to left posterior
wall. c) Endometrial polyp.
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Figure 2a. FIGO classification system for grade 3 and 4 intramural leiomyomas. b) Removal of FIGO grade
3 intramural leiomyoma.

CFGR encouraged the growth of a variety of minimally invasive intrauterine
procedures including endometrial ablation, 1 myomectomy, 6,7 transcervical
resection of the endometrium (TCRE),19
and endomyometrial resection (EMR).2
The CFGR propelled interest in both
diagnostic and operative hysteroscopy. A
1991 survey conducted by the American
Association of Gynecologic Laparoscopists (AAGL) reported that the number of its members performing operative
hysteroscopy doubled between 1988 and
1991 while the overall volume of hysteroscopic procedures increased by
237%.20 However, the deficiencies of
formal hysteroscopy and electrosurgery
training, along with the absence of fluid
management systems and guidelines,
inevitably led to reports of pulmonary
edema,21 visceral injuries,22 and hyponatremic encephalopathy.23 The result was
a dampening of some of the early enthusiasm for operative hysteroscopy.
Despite these early setbacks, the

a

importance of the CFGR in the gynecologist’s armamentarium of minimally
invasive intrauterine surgery was soon
established by some early innovators. In
the early 1990s, both Loffer24 and Corson6 published a large series of patients
undergoing resectoscopic myomectomy
while Hucke 25 reported the results
achieved on a small group of subjects
undergoing resectoscopic management
of symptomatic congenital uterine malformations.
Other developments followed. In
1997, Corson published his findings utilizing the first fluid management system26 allowing the operator to preselect
and modulate the intrauterine pressure
and net fluid absorption during operative
hysteroscopy. In 2000, the American
Association of Gynecologic Laparoscopists developed practice standards for
the management of hysteroscopic distention media27—guidelines which were
later revised in 2013.28
Recognizing the potential benefits of

Figure 3. Marked uterine septum.

minimally invasive intrauterine surgery,
the medical device industry responded
with two broad categories of innovations
to reduce its hazards. The first was to
develop global endometrial ablation
(GEA) devices which, in most cases,
obviated the need for distention media.
The second was to develop instrumentation that eliminated the requirement of
low-viscosity anionic distention fluids
(such as glycine and sorbitol) and replace
it with physiologic saline.

Global endometrial ablation (GEA) systems
The goal of eliminating distention
media was signaled in 1997 when the
FDA issued the first premarket
approval 29 for a global endometrial
ablation (GEA) device—the ThermaChoice® uterine balloon therapy system
(Gynecare, Inc., Somerville, New Jersey) (Fig. 5). Other GEA devices would
soon follow and today have become the
preferred method for most endometrial
ablations.

c

b

Figure 4a. Hemosiderin-stained tissue admixed with dense adhesions just above internal os obscuring a hematometra. b) View of fundus immediately following
lysis of dense adhesions and release of hematometra. c) View of active endometrial proliferation at the uterine fundus following entry into the uterine fundus.
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Table I
Resectoscopic surgery: Levels of risk
Basic resectoscopic surgery (BRS)α
Endometrial ablation with rollerball electrode1
Resection of endometrial polyps (< 2cm)13
Resection of grade 0, 1 submucous leiomyomas (< 2cm)
Treatment of mild cases of Asherman’s syndrome
Treatment of retained products of conception8
Intermediate resectoscopic surgery (IRS)β
Endomyometrial resection2
Resection of grade 0, 1 submucous leiomyomas (2-4cm)
Resection of endometrial polyps (> 2cm)
Resection of grade 2 submucous leiomyomas
Incision of mild-to-moderate uterine septum, metroplasty3,4
Endocervical resection11
Advanced resectoscopic surgery (ARS)£
Moderate to severe Asherman’s syndrome
Treatment of late-onset ablation/resection failures10
Resection of grade 3 and 4 intramural leiomyomas
Submucous leiomyomas (grades 0, 1, 2) > 4cm


= ultrasound not required
= ultrasound recommended but not required
£
= ultrasound required


Replacement of low-viscosity anionic fluids
(LVAFs) with normal saline
The desire to replace low-viscosity
anionic distention media with physiologic saline led to the development of the
bipolar resectoscope. In 2000, Loffer30
reported the results of hysteroscopic
myomectomy on 15 patients utilizing
the VERSAPOINT ™ (Ethicon Inc.,
Somerville, New Jersey) bipolar resectoscope which allowed intrauterine surgery

to be performed with normal saline as
the distention media. In 2005, Emanuel
and Wamsteker31 described the use of a
mechanical hysteroscopic morcellator
(HM) for the removal of endometrial
polyps and leiomyomas. In addition to
utilizing normal saline for distention, the
HM provided three other advantages
compared to the CFGR—the elimination
of the potential risks of electrosurgery,
the relative ease of tissue removal, and

the more rapid acquisition of skills compared with resectoscopic surgery.
As global endometrial ablation (GEA)
devices and hysteroscopic morcellators
(HMs) have, in many instances, replaced
the need for the CFGR, many questions
persist: Is the gynecologic resectoscope
still a necessary tool for the minimally
invasive gynecologic surgeon? What are
the impediments to mastering this skill?

Is the Gynecologic Resectoscope
Necessary? The Limitations of
GEAs and HMs
The author asserts that, despite the
attractiveness and simplicity of GEAs and
HMs, the advantages of the CFGR are
too numerous to ignore. These include a
significant cost savings, greater efficiency, an improved panoramic view, an
array of loop diameters, as well as electrosurgery’s ability to offer simultaneous
cutting and hemostasis.32 A complete
summary of the advantages and disadvantages of the continuous flow gynecologic
resectoscope appear in Table II.
In many instances, HMs and EA cannot replace the CFGR. Examples include
endometrial ablation in subjects with
substantial uterine anomalies (large uterine septa and the bicornuate uterus), the
excision of grade 3 and 4 intramural
leiomyomas (Fig. 2a and b), and the
treatment of endometrial ablation failures.10 Although hysterectomy may provide a reasonable alternative to
minimally invasive intrauterine surgery
in healthy women, the attractiveness of
resectoscopic techniques becomes compelling and undeniable in the presence of
morbid obesity, significant medical conditions, or in women whose history of
multiple abdominal and pelvic surgical
procedures should signal caution.

What are the impediments to its use?
If the CFGR is a valuable instrument,
what are the impediments to incorporating its use in minimally invasive
intrauterine surgery? The answers are
complex and fall into four categories—
educational, medico-legal, operational,
and adequate caseload.
Educational
Subspecialty training
In the last few decades, the American Board of Obstetrics and Gynecology has recognized a variety of surgical
subspecialties including gynecologic
oncology, reproductive endocrinology
and infertility, and urogynecology and

Figure 5. ThermaChoice® balloon.
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Table II
The advantages and disadvantages of the continuous flow gynecologic resectoscope
(CFGR)32
Advantages:
1.
Substantial cost savings per case.
2.
Improved viewing angle (12-30° compared to 0°).
3.
Available in both unipolar and bipolar.
4.
Many scope diameters: 13, 15, 21, 24, 26, 28Fr (4.3, 5, 7, 8, 8.7 and 9.3mm).
• Small-diameter resectoscopes ideal for small postmenopausal uterus.
• Large-diameter resectoscopes more efficient for large myomas and polyps.
5.
Several scope working lengths.
6.
Many loop sizes and configurations.
7.
The use of vaporizing electrodes.
8.
Electrodes that do not dull.
9.
Simultaneous availability of electrosurgical cutting and coagulation (hemostasis).
10. Highly effective even in the treatment of dense myomas.
11. Can be used to resect intramural leiomyomas.
12. Superior ability to removal fundally attached tissue using various loop configurations.
13. Resectoscope can be simultaneously used for polyps, fibroids grade 0–4), septum, and EMR.
14. Resultant specimen is easily oriented (useful for the diagnosis of adenomyosis).
Disadvantages:
1.
Frequent insertion and reinsertion to resect large myomas or polyps.
2.
Visualization can be challenging during insertion and reinsertion cycles.
3.
Insertion, cutting, retrieval, and reinsertion (ICRRI) cycles present significant problems in
the presence of cervical stenosis.

reconstructive pelvic surgery. Despite its
complexities, however, minimally invasive gynecology surgery (MIGS), which
includes resectoscopic surgery, has not
gained subspecialty status and is carried
out by gynecologists with comparatively
little training. The Accreditation Council
for Graduate Medical Education
(ACGME) requires only a minimum of 40
hysteroscopic procedures, both diagnostic
and operative, to be performed by its residents in obstetrics and gynecology.33
In 2001, to address the specialized
requirements of MIGS training, the
American Association of Gynecologic
Laparoscopists (AAGL) established the
Fellowship in Minimally Invasive
Gynecologic Surgery (FMIGS), which
since 2014, has participated in the
National Residency Match Program.34
The program requires competency in a
variety of resectoscopic procedures
including endometr ial ablation,
endomyometrial resection, and the
removal of endometrial polyps and submucous leiomyomas. 35 The AAGL
reports that some 450 fellow members
have graduated from its FMIGS programs36 representing about 1% of practicing obstetricians and gynecologists37
in the United States. Though these fellowships all teach advanced laparoscopic

and robotic skills, they vary considerably
in their focus on resectoscopic surgery.

Postgraduate courses
Despite the availability of many hysteroscopy courses, most provide little
information on the nuances of basicand intermediate-level resectoscopic
surgery. These courses generally encompass a variety of subjects ranging from
office-based hysteroscopy, the use of hysteroscopic morcellators, and the resectoscopic removal of submucous
leiomyomas or endometrial polyps. Few,
if any, of these courses address the complex issues associated with the treatment
of severe intrauterine synechiae (Asherman’s syndrome), endometrial ablation
failure, or the resection of large submucous or intramural myomas.
While postgraduate courses provide
information regarding practice standards
for resectoscopic surgery, they are less
helpful in offering practical advice and
guidance to the physician navigating the
common issues of cervical stenosis, tissue retrieval, the maintenance of orientation, and the challenges of intraoperative
and postoperative bleeding. Rarely do
these courses address the use of sonographic guidance which is critical to
developing a wide range of advanced
-5-

resectoscopic skills as well as the avoidance of many complications.

The operating room is a difficult teaching
environment
The challenges of teaching resectoscopic surgery became evident soon after
the approval of the CFGR. Proctoring
these procedures is demanding for two
reasons. First, unlike laparotomy or
advanced laparoscopic surgery, hysteroscopic procedures are time limited—
lengthier procedures place the patient at
an increased risk for excessive fluid
absorption or an incomplete procedure.
Second, the proctor can offer little more
than verbal warnings to a resident or fellow who controls most aspects of resectoscopic surgery including inflow and
outflow adjustments, activation of the
electrosurgical generator, and tissue
retrieval.
Hysteroscopic simulators
Hysteroscopic simulators have
demonstrated an important role in
improving the skills of both novice and
experienced surgeons.38 The most widely recognized system is HYST Mentor™
(Simbionix Ltd. Airport City, Israel)
(Fig. 6a and b) which consists of a virtual
patient robot, an adapted hysteroscope, a
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respect to fluid management and electrosurgical generator settings.

Fluid management
In 2013, the AAGL issued its most
recent Practice Guidelines for the Management of Hysteroscopic Distending
Media28 to promote safety during hysteroscopic surgery. Among the published
guidelines is the statement: “The uterine
cavity distention pressure should be the
lowest pressure necessary to distend the
uterine cavity and ideally should be
maintained below the mean arterial pressure (MAP).”27 Many leaders in the field
of operative hysteroscopy have offered
similar suggestions. Vilos et al.39 reported a series of 800 resectoscopic endometrial ablations utilizing glycine 1.5%
administered with an inflow pressure of
80–100mm Hg. Shirk et al.40 reported
on 250 patients and utilized a mechanical
distention irrigation system that delivered no more than 80mm Hg. Although
these recommendations appear reasonable, the author posits that uterine distention limited by MAP or to an
arbitrary setting is often insufficient to
obtain adequate visualization—a frequent issue in women whose uterus is
moderately enlarged or who have significant obesity. The risks of poor distention
and limited visualization includes loss of
orientation, an incomplete procedure,
and uterine perforation.

Figure 6a. HYST Mentor™ (Simbionix Ltd, Airport City, Israel) with permission. b) Lifelike appearance of
endometrial polyp with the HYST Mentor™.

simulation hardware system, and software program.
These systems (Fig. 6a and b), which
offer authentic-appearing graphics, serve
as a very worthwhile training tool for
novice hysteroscopists wishing to familiarize themselves with the basics of
resectoscopic polypectomy or myomectomy. Unfortunately, these simulators
are not widely available and fail to
address a variety of intraoperative issues

that are outlined in Table III.

Published guidelines, textbooks, peer-reviewed
journals
One of the challenges in teaching the
art and science of resectoscopic surgery
is to clarify and modify some of the wellintended standards that appear in textbooks and professional journals. Two
common issues that must be addressed
are the specific recommendations with
-6-

Electrosurgical generator settings
Many courses and textbooks offer
only nominal guidance with respect to
the important issue of managing electrosurgical generator settings. For instance,
in one widely respected textbook,
Bradley, in discussing the technique of
hysteroscopic myomectomy, notes that
“fibrous or calcified fibroids are more
difficult to cut and can require cutting
current between 80 and 100 watts to
successfully remove leiomyoma.”41 In
another well-respected textbook edited
by Cohen, the author recommends 110
watts of pure cutting current to accomplish electrosurgical cutting.42 Not surprisingly, these power settings—which
are often repeated in peer-reviewed
journals and at postgraduate courses—
are often inadequate to efficiently cut
denser tissues leading to increased operating time, incomplete procedures, the
unnecessary deformation and breakage
of electrodes, as well as operator frustration.
In many instances, published standards
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offer little or no assistance for managing
common situations such as impaired hysteroscopic visualization or how to manage instances in which standard
electrosurgical settings prove inadequate.
The lack of guidelines often results in
unnecessary anxiety for physicians and
operating room staff who may feel that
they are placing their patients at
increased risk for harm and themselves at
increased exposure to liability.

Medico-Legal
Without doubt, the ongoing medical
liability crisis affects a physician’s decision to adopt the range of techniques
that are possible with the continuous
flow gynecologic resectoscope. Blanchard et al.43 surveyed 506 fourth-year
OB-GYN residents and found that 20%
of them had already been named in a
lawsuit. When asked whether the current medico-legal environment would
cause them to limit the scope of their
practice to low-risk obstetrics and
gynecology, nearly half of residents
responded “Yes” or “Undecided”. A
2009 Survey on Professional Liability44
by the American College of Obstetricians and Gynecologists (ACOG)
revealed 11% decreased gynecologic
surgery while an additional 4.5%
stopped performing major gynecologic
surgery altogether as a result of either
the affordability or the availability of
professional liability insurance.
Physicians, who tend to be risk
averse, often prefer that their patients
undergo a robotic hysterectomy rather
than expose them to the potential complications of resectoscopic surgery.
While this philosophy may be acceptable,
it must be challenged when a patient
presents with marked obesity, multiple
previous abdominal surgical procedures,
and other co-morbid conditions that
place her at increased risk for undergoing hysterectomy.
Operational
The operational impediments to
advanced resectoscopic surgery are twofold: the formation of a surgical team
and the incorporation of ultrasound
guidance. Although basic, and many
intermediate-level resectoscopic surgical procedures do not require ultrasound guidance, (USG) it should be
implemented, for all advanced resectoscopic surgeries and, whenever possible, for ones listed in the intermediate
category outlined in Table I.
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Table III
Intraoperative issues presently not addressed by hysteroscopic simulators
Management of the stenotic cervix—endocervical resection (ECR).
Management of the patulous or “leaky cervix” which fails to maintain
uterine distention.
The system cannot provide tactile feedback.
The system does not permit the following:
• Endomyometrial resection (EMR).
• Resection of intramural (grade 3, 4) leiomyomas.
• The simulation of a scenario involving increasing fluid absorption.
• The simulation of specimen retrieval.
• The surgeon to vary power settings and observe a range of tissue
effects.
• The surgeon to vary fluid pump pressures.
• The incorporation of the role of a first assistant.

The advanced retroscopic surgery (ARS) team
While most gynecologists and administrators intuitively understand the
importance of a stable, well-coordinated,
and trained team for advanced laparoscopic and robotic surgery, hysteroscopic
surgery is not typically afforded the same
level of deference and support. For a
resectoscopic surgery program to succeed, one must develop a core of professionals that are dedicated to the many
challenges and nuances of minimally
invasive intrauterine surgery.

Ultrasound guidance
The author contends that mastery of
sonographic guidance is an indispensable
part of all advanced- and many intermediate-level resectoscopic surgical procedures. Although gynecologists have long
understood the utility of laparoscopic
control17 for many hysteroscopic procedures, the laparoscope had three major
shortcomings. First, it was an example of
the “control” posing significant risks since
laparoscopy itself exposes the patient to
the risks of bowel and vascular injury.
The second is that the laparoscope tells
you when you “perforated” as opposed to
when you are about to perforate the
uterus. The third shortcoming of laparoscopic control is that it is ineffective for
managing pathology on the posterior
surface of the uterus.
In 1993, Letterie et al.45 published a
case report describing the use of intraoperative ultrasound guidance for the
retrieval of retained bony fragments fol-7-

lowing a second-trimester abortion. The
authors utilized a combination of ultrasound guidance as a gynecologic resectoscope was used to dissect several bony
fragments that were partially embedded
into the myometrium. The authors note
that “operative hysteroscopy and intraoperative ultrasound guidance provided an
optimal method of management in this
case of intrauterine foreign bodies. The
distending media of glycine created an
ideal intrauterine environment in which
to image not only the fragments but also
the resectoscope and loop; precise guidance to the areas of interest resulted.” In
1994, Kohlenberg et al.46 reported the
successful use of sonographic guidance
for accomplishing 10 advanced hysteroscopic procedures. In 1995, the author47
reported a total of 75 hysteroscopic
myomectomies of which 10 subjects had
undergone laparoscopic control while 10
were performed under sonographic
guidance.
Since 2007, when we implemented
our office-based surgery program, we
performed over 1900 in-office resectoscopic procedures with a perforation rate
of 0.16%. While the importance of ultrasound guidance is self-evident, there are
two main obstacles to adopting its routine
use for ARS. First, the physician must be
capable of interpreting and guiding the
sonographer to obtain the best possible
images. Second, the operating team must
be able to coordinate with an ultrasound
technician who is often employed as a
member of another department.
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Table IV
The resectoscopic surgical team: roles and responsibilities
Surgeon
• Patient selection. Thorough review of patient history, physical, including review of all images, tests, medical clearances,
and consultations.
• Obtains and reviews individualized informed consent with the patient.
• Chooses appropriate equipment for the proposed procedure and relays that information to the FA.
• Establishes “time out” for case review in the operating room.
• Creating a culture of safety.
First assistant (FA)/Scrub Tech
• Instrument preparation and care.
• Operational checks for electrosurgical units, CFRs, and video equipment.
• Reviews instrument requirements for each case.
• Prepares for instrument failures.
Fluid management specialist (FMS)/second assistant
• Sole responsibility is maintenance of equipment, availability of both anionic distention fluid and normal saline.
• Establishes maximum allowable fluid absorption limits for each patient.
• Reports the rate of fluid absorption.
• Has final authority on when case ends.
Sonographer (required for many intermediate and advanced level procedures)
Trained to optimize ultrasound guidance based on operator requests and hysteroscopic view.
Anesthesiologist
• Optimize patient positioning.
• Alert to signs of gas embolization and non-cardiogenic pulmonary edema.

Adequate Caseload
As with any technically challenging
surgical procedure, the best outcomes
and fewest complications are achieved in
the hands of high-volume surgeons.
Physicians who wish to offer resectoscopic surgery as part of their practice
must be able to develop a caseload that is
adequate to acquire and maintain a sufficient level of proficiency.
As we have shown, there are many
obstacles to learning and practicing various levels of resectoscopic surgery. In
Part I of this three-part series, we will
discuss how the physician can overcome

a

these impediments to perform basic
resectoscopic surgery.

Operating room team
The members of the operating room
team specializing in resectoscopic
surgery, along with their individual
responsibilities, is outlined in Table IV.

Overcoming the Impediments to
Basic Resectoscopic Surgery: A
Review of the Operating Room
Team, Instrumentation, and Skills
Physicians wishing to become proficient in resectoscopic surgery are
encouraged to review the functions of
each member of the operating room
team, the equipment necessary for each
level of operative hysteroscopy, and the
skills required for basic resectoscopic
surgery.

Physician
As the team leader, the physician is
responsible for creating an atmosphere of
cooperation and open communication
that is vital to optimum patient care. The
physician is responsible for appropriate
patient selection, commensurate with his
or her experience, choosing appropriate
equipment, developing a culture of safety,

b

c

Figure 7a. Panoramic view of large FIGO grade 1 submucous leiomyoma. b) Panoramic view of moderate uterine septum. c) Panoramic view of multiple submucous leiomyomas.
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and the simulation of all procedures that
are unfamiliar to other team members.48
In addition to the gynecologist, the
operating room team assembled for basic
resectoscopic surgery includes the first
assistant (FA), the fluid management specialist (FMS), and the anesthesiologist.

First assistant (FA)
In our practice, the first assistant (FA)
manages all equipment excluding the
fluid management system. In addition to
her intraoperative responsibilities, the FA
maintains all of the apparatus—including
resectoscopes and loops, cameras and
monitors, electrosurgical units and
cords—and selects appropriate instrumentation for each case after consultation
with the surgeon. The instruments
required to remove a 5cm intramural
myoma from a uterus with a volume of
300cc are quite different from ones necessary to remove an endometrial polyp
from a postmenopausal uterus with a volume of 40cc. Additionally, the FA is
responsible for facilitating access to the
uterine cavity by providing exposure and
limiting the egress of distention fluid
from the cervix. The nuances of the FA’s
job are complex and, when properly executed, play a vital role in allowing the
surgeon to obtain the best possible
panoramic view of the uterus and its
associated pathology (Fig. 7 a–c). In addition to instrument maintenance, the FA
also ensures that redundant equipment is
available in the event of a primary equipment failure.

Fluid management specialist (FMS)
The fluid management specialist
(FMS) is responsible for all aspects of
fluid administration, collection, and measurement. The FMS establishes the
patient’s maximum allowable fluid
absorption (MAFA) limits for all distention media and alerts the team to both
the quantity and rate of fluid absorption.
A sudden increase in fluid absorption—
greater than 200ml/min—may be the
first sign of a uterine rupture or perforation, while a gradually increasing rate of
absorption—50 to 100ml/minute—
may require the surgeon to reduce the
fluid infusion pressure or switch from a
unipolar to a bipolar resectoscope. The
FMS, when necessary, also acts as a second assistant when additional exposure
for cervical access is required. The FMS
works collaboratively with the anesthesiologist to limit excessive intravenous
fluid administration and with other team

Figure 8. Operating room placement of monitors.

members to optimize patient positioning, thereby minimizing the risk of compartment syndrome or other neurologic
sequelae.49,50 Like the FA, the FMS also
prepares for an intraoperative instrument
failure of the fluid management system.

Anesthesiologist
The anesthesiologist’s role in resectoscopic surgery is to be aware of all fluids
administered to the patient (intravenously and intrauterine), optimize patient
positioning, and to be alert to the signs
of gas embolization and non-cardiogenic
pulmonary edema.51
Equipment
The equipment used for operative
hysteroscopy can vary considerably from
case to case. However, the basic set up
for operative hysteroscopy should, at
minimum, consist of the following:

Video equipment
High-quality digital cameras are universally available for resectoscopic
surgery. Physicians should confirm that
the video, electrical and light cords come
from the side opposite the resectoscope’s
inflow and outflow tubing so they do not
become unnecessarily twisted, knotted,
trapped, or otherwise tangled.
The placement of video monitors—
for both the resectoscope and the ultrasound imagery (if used)—should be
ergonomically correct. We recommend
-9-

enough monitors so that all members of
the team can adequately track the
progress of each case. Although basicand intermediate-level resectoscopic
surgery does not require an ultrasound
monitor, we offer our suggestion for
monitor placement in Figure 8 to plan
for this future addition.

Fluid management system
There are several excellent fluid
management systems that are equipped
with features to protect against fluid
overload. The most important items to
consider are the maximum pressure and
flow rate that the system delivers. Most
fluid management systems will deliver
up to 150mm Hg pump pressure—a figure that typically does not equal
intrauterine pressure—at flow rates that
vary from 300–800ml/min.
Fluid collection drapes
Many fluid collection draping systems
are available. It is imperative that they be
placed properly, well under the patient’s
buttocks, so that all fluid that egresses
the cervix and the resectoscope can be
collected and measured.

Electrosurgical unit (ESU)
Ideally, one should have access to a
single generator that is capable of delivering both unipolar and bipolar energy. In
the monopolar mode, the ESU should be
capable of producing up to 300 watts of
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a

b

Figure 9a. Modern rotatable gynecologic resectoscope (Courtesy Karl Storz Endoscopy, Tuttlingen, Germany). b) Anatomy of a continuous flow gynecologic resectoscope.

cutting (unmodulated) current and 120
watts of coagulation (modulated) current.

Resectoscopes
The continuous flow gynecologic
resectoscope has undergone significant
modifications since it was first introduced in 1989 (Fig. 9a and b). The basic
resectoscope contains a rod lens system,
separate inflow and outflow sheaths, a
working element, and accepts various
electrodes. Modern resectoscopes have
two additional features—they are “rotatable” (which diminishes the potential for
the attachment cords to become entangled) and can accept both unipolar and
bipolar electrosurgical elements. Figure
10 demonstrates many of the accoutrements of a commercially available
resectoscope (Richard Wolf Endoscopy,
Inc., Knittlingen, Germany). From top
to bottom, this set consists of a 4mm rod
lens, a 28Fr outer sheath, a 26Fr inner
sheath, a unipolar working element, a
bipolar working element, a unipolar cutting electrode, and a bipolar cutting electrode. In addition to these features,
resectoscopes also come in a variety of
diameters and working lengths.

versus bipolar resectoscope
With the availability of bipolar resectoscopes, many unipolar instruments
have fallen into disfavor. The advantage
of bipolar systems is that they permit the
use of normal saline for distention,
allowing procedures to continue until
the patient’s maximum allowable absorption limit of 2500ml has been reached.28
This is in sharp contrast to a unipolar
system which limits the subject’s absorption limit to 1000ml of low-viscosity
anionic fluid (LVAFs). This difference
would seem to provide a compelling

argument in favor of bipolar surgery.
However, given that most resectoscopic
procedures are accomplished well before
the patient has absorbed a liter of distention fluid, a more thoughtful comparison
is in order.
In our practice, we employ a 28Fr
resectoscope (Richard Wolf Endoscopy,
Inc.) which accommodates both unipolar
and bipolar electrodes with a simple
change of the electrosurgical element
(Fig. 10). A comparison of the two
reveals that bipolar electrodes are significantly more expensive, less efficient, and
more likely to suffer intraoperative fractures and disfigurement. In addition,
bipolar electrodes produce significantly
more water vapor bubbles, which can
impede ultrasound guidance. A summary
of these differences is shown in Table V.
To realize the benefits of the unipolar
resectoscope, the author begins all cases
with a unipolar working element and

electrode which allows us to complete
well over 90% of our cases before reaching the patient’s MAFA limit for glycine
1.5%. If a resection procedure is incomplete and we decide to proceed, we continue the case with a bipolar system until
the total net fluid absorption is 2500ml.
The author stresses that the MAFA limit
glycine 1.5% + MAFA limit saline 0.9%
should not exceed 2500ml.
Resectoscope

diameters
The importance of having a choice of
resectoscopes with different diameters
cannot be overstated. Many surgery centers and hospitals offer only a single
diameter instrument usually varying
from 21–26Fr. While a 21Fr resectoscope may be adequate for the removal
of a 2cm submucous myoma, its inefficiency becomes apparent when attempting to remove a 4cm fibroid with an
eight-fold volume increase.

Unipolar

Figure 10. Accoutrements of a commercially available gynecologic resectoscope (Richard Wolf
Endoscopy).
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The author utilizes a wide variety of
resectoscope diameters (Fig. 11a) to
accommodate many different clinical scenarios. Since not every cervix will permit
the introduction of a 21Fr resectoscope—for instance, the postmenopausal
cervix—we utilize instruments as small
as 11Fr. Larger resectoscopes, up to 28Fr,
permit the use of more efficient loops
and are well-suited for the removal of
larger quantities of tissue.
The efficiency of larger loop diameters is easily demonstrated by comparing
the volume of tissue that can be resected
with instruments of varying diameters
made by the same manufacturer. Table VI
demonstrates the dramatic improvement
in efficiency one experiences by progressing from a 21Fr to a 24.5Fr and
finally to the 28Fr resectoscope made by
Richard Wolf Endoscopy Inc.
Resectoscope

length
Most resectoscopes have a working
length of 19–20cm as measured from the
collar adjacent to the outflow port and
the tip. Occasionally a longer resectoscope (Fig. 11b), up to 25 centimeters, is
required to accommodate a very elongated uterus.
Resectoscope

locking mechanism
All of the major resectoscope manufacturers have distinct locking mechanisms (Fig. 12) which are an important
detail in many intermediate and advanced
level procedures—particularly those in
which one is required to manage the challenges imposed by a relatively stenotic
cervix. Even such basic procedures as the
resection of small- and medium-sized
endometrial polyps and myomas can be
quite challenging in the presence of a
rigid and unyielding cervix. In such cases,

a
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Table V
Comparing the 28Fr Wolf unipolar and bipolar electrodes
Δ

Unipolar

Bipolar

Loop diameter

0.70cm

0.61cm

Volume/cm strip

1.1cm3

0.96cm3

-14.1%

Cost/loop

$82.60*

$417.00**

+505%

H20 vapor bubbles

+

++++

Compatible with U/S guidance

++++

+

Fragility/breakage

+

++++

MAFA limit

1000ml

2500 ml

Electrode variations

++++

++

+250%

*Cost/unit of Wolf unipolar cutting loop
**Cost/unit of Wolf bipolar cutting loop

the author suggests leaving the outer
sheath within the uterine cavity while
withdrawing the specimen which has
been intentionally trapped in the remainder of the assembly (composed of the
inner sheath, the working element, lens,
and electrosurgical loop). This technique,
shown in Figure 13a and b, requires fewer
passages of the outer sheath into and out
of the cervix and reduces excessive forces
which can result in cervical tears and
uterine perforation. Since such cases
require the surgeon to quickly and
repeatedly disassemble and reassemble
the resectoscope, one should choose a
locking mechanism well suited for this
task.
Resectoscope

electrodes
Most basic and intermediate level
resectoscopic surgery can be accom-

b

Figure 11a. Resectoscopes of varying diameters. b) Resectoscopes of varying lengths.
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plished with standard unipolar cutting
and coagulating electrodes (rollerball or
roller-barrel).
Cutting

electrodes
Standard cutting loop electrodes vary
from 67° to 90° and are typically sufficient for removing most endometrial
polyps or submucous leiomyomas.
Straight or 0° loops are also available and
are ideal for removing the stalk of a
polyp or fibroid that may be attached at
the fundal apex.
In other instances, we modify, or
“reconfigure” a standard electrode (Fig.
14a) to gain access to remote areas of the
uterus. These reconfigured loops are
ideal for the removal of the cornual portion of the endomyometrium or the base
of an endometrial polyp that is adjacent
to the tubal ostium.
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Table VI
Resectoscope diameter and loop efficiency
Outer sheath diameter

21Fr

245 Fr

28Fr

Loop diameter (mm)

0.48cm

0.57cm

0.70cm

Volume/cm strip (cm3)

0.75cm3

0.90cm3

1.1cm3

20%

46.7%

 % increase from 21Fr

Figure 14b illustrates how the reconfigured electrode shown on the far right
of Figure 14a can be used to resect
endomyometrium from the uterine cornua of a T-shaped uterus.
Miscellaneous

electrodes
Other important electrodes, shown
in Figure 15, include a knife electrode—
often helpful for incising a uterine septum—and a variety of coagulation
electrodes, such as the grooved barrel
electrode which may be useful in vaporizing a large myoma.

Dilators
Mechanical cervical dilation, a key
step to the insertion of a resectoscope
into the uterine cavity, is often when
many uterine injuries occur. Most perforations can be prevented by the proper

assessment of uterine position as well as
the use of dilators with a short dilating
surface. The author recommends the use
of Hegar dilators since they only require
insertion to 0.5cm beyond the internal
os to achieve maximum mechanical dilation. In contrast, the Hank dilator (Fig.
16) often requires up to 5cm of insertion
to achieve equivalent results.

Laminaria
Although many practitioners rely on
the use of misoprostol for cervical ripening, its use appears to be associated with
less than predictable results in premenopausal women and is an unreliable
method for achieving cervical dilation in
postmenopausal women.52,53 The advantage of misoprostol is that it can be
inserted or ingested by the patient only a
few hours prior to surgery and does not

Figure 12. Variety of resectoscope locking mechanisms (left to right). (From top to bottom: Olympus Inc.,
Karl Storz Endoscopy, Inc., Richard Wolf Endoscopy, Inc.)
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require a separate office visit. The author
prefers the use of 3mm or 4mm diameter laminaria japonica (MedGyn Products Inc., Addison, Illinois) placed the
day prior to resectoscopic surgery. Laminaria produce predictable cervical dilation which is especially important for the
removal of large submucous or intramural myomas—a procedure which involves
many cycles of insertion, cutting,
retrieval, and reinsertion of the resectoscope.

Vasopressin
The use of intracervical vasopressin
administration for operative hysteroscopy has been well established by
numerous authors to reduce intraoperative bleeding,54 the force necessary for
cervical dilation, 55 and the net fluid
absorption.56 Our practice is to dilute
2.5U vasopressin in 20ml normal saline
and inject it intracervically at 3 and 9
o'clock utilizing a 21-gauge x 1 1/2-inch
needle mounted on a 10ml syringe.

Injection sets
Since intracervical injections require a
fair amount of force, we utilize a Miltex®
syringe (Integra Inc. York, Pennsylvania)
which provides considerable mechanical
advantage (Fig. 17).

Skills for Basic Resectoscopic
Surgery
Preparation
Preparing the patient is an important
key to good outcomes and includes
patient selection, patient-specific
informed consent, endometrial preparation, and cervical priming.

Patient selection
It is worth emphasizing that patients
do not present themselves in order of
increasing complexity. If a surgeon wishes
to solidify his or her basic resectoscopic
skills then, by necessity, some procedures
will either need to be referred to a more
experienced surgeon or the patient will
require another form of management.
Although a physician must be willing to
attempt a new challenge, one must also
shield his or her patients as well as their
own reputation from unnecessary risks
before one has acquired reasonable experience and comfort with more basic procedures. If one has little experience
beyond the removal of a small endometrial polyp, then one should be cautious
before undertaking a case involving an
endometrial ablation in combination
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a

Figure 13a. Demonstrate of outer resectoscope sheath left within the uterine cavity while internal sheath, element and trapped tissue specimen have been withdrawn (view from the patient’s right side). b) View from the patient’s left side.

b

a

Figure 14a. “Reconfigured” electrosurgical loops. b) Example of loop reconfigured to accommodate deeply recessed left uterine cornu.

Figure 15. From left to right include barrel electrode, roller ball, knife electrode, and grooved barrel electrode.

with the resection of a 2cm grade 0 submucous myoma.
The author also believes that patients
should be aware of the physician’s experience. If one has never performed a

Figure 16. Hank dilator (top) versus Hegar dilator (bottom).

given procedure, it is best to discuss this
with the patient and reassure her that all
of the necessary steps have been completed in preparation for her proposed
surgery. Hysteroscopic surgery is replete
- 13 -

with unforeseen intraoperative events—
rapid and excess fluid absorption, unanticipated bleeding, and even uterine
perforation. The patient selection and
informed consent process should
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Figure 18. The two tenaculum technique to
avoid excessive egress of distention fluid.

Figure 17. Miltex® syringe shown with 3-inch needle extender.

Table VII
The resectoscopic surgical team: roles and responsibilities
Good distention
 Control leaking from cervix.
 The "two-tenaculum technique" (Figure 16).
 Adjust pump infusion pressure to obtain adequate distention irrespective of mean arterial pressure.
 Ascertain that the resectoscope’s inflow port is fully open.
 Adjust outflow port as needed.
Maintain Orientation (for right handed individuals)
 Maintain camera in its "12 o’clock position".
 Left hand on the camera.
 Right hand on light post.
 Remove tissue chips as needed (myomas and polyps).
Video clarity
 Reduce bleeding
i. Inject Vasopressin intra-cervically at 3 and 9 o’clock (2.5 U/20ml saline).
ii. Coagulate visible perforating vessels.
 Adequate inflow pressure (mm Hg).
 Adequate flow (cc/min).
 Check that inflow and outflow attachments are properly attached and not reversed.
Maintain orientation
 Do not allow excessive accumulation of tissue fragments.
 Remove excessive water vapor bubbles.
 Suctioning debris.
 Keep outflow ports clear.
 Set suction to 10-20cm Hg.
Desired electrosurgical effect (bioeffect)
 Adjust to obtain electrosurgical cutting (unipolar or bipolar)
 Larger electrodes require higher settings to achieve adequate current density:
For unipolar cutting the following guide is suggested for pure cutting current:
21Fr (100 watts), 24–26Fr (150 watts), 28Fr (150–200 watts)
For unipolar coagulation the following guide is suggested:
21Fr (80–100 watts), 24–28Fr (120 watts)
For bipolar cutting and coagulation see generator’s instruction for use (IFU)
Avoid tangling of cords
 Inflow and outflow tubing on same side.
 Opposite side contains electrosurgical and light cords as well as grounding cord (unipolar only).

- 14 -
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Table VIII
Complication avoidance for basic operative hysteroscopy
Air emboli
Never place the patient in trendelenburg position.
Avoiding disorientation and its consequences
Do not begin a procedure before identifying intrauterine landmarks (tubal ostia or other structures).
Do not hold your own tenaculum.
Keep the video camera in its 12 o’clock position (in your left hand for right-handed surgeons).
Fluid overload
Do not renegotiate the patient’s MAFA limit (maximum allowable fluid absorption limit).
Remember: MAFA limit glycine 1.5% = 1000ml
MAFA limit for saline 0.9% = 2500ml if used alone.
When used in combination: MAFA limit glycine 1.5% + MAFA limit for saline 0.9% < 2500ml.
Electrosurgical injury
Do not activate electrode unless you are retracting it or moving it under direct vision.
Uterine perforation
Do not continue to operate if you cannot freely move the resectoscope (fibroids and polyps) within the uterine cavity.
Do not persist in dilating a stenotic cervix without ultrasound guidance.
Do not continue to operate if you cannot adequately visualize your target tissue or you become disoriented.

Table IX
Key takeaways for endometrial ablation
Preoperative:
Patient has completed childbearing.
Ultrasound evaluation indicates no endometrial polyps or submucous myomas.
Benign endometrial pathology.
Informed consent.
Discussion of late onset endometrial ablation failures.59
Intraoperative:
Keep roller-ball or roller-barrel electrode within site at all times.
Activate it when retracting it.
Begin coagulation at the tubal ostium; especially if patient has not had a tubal ligation.
Do not coagulate below the internal cervical os.
Remember that the tissue’s biological effect is the result of:
Power density (can utilize either coagulation or cutting current).
Rate of moving the electrode.
Mechanical pressure.

Figure 19. Loop electrode placed behind FIGO
grade 1 submucous leiomyoma.

Figure 20. 0° loop used to remove the attachment of a fundally attached leiomyoma.
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circumstances—unanticipated bleeding
or excessive fluid absorption—it may
not be possible to complete a planned
procedure. We also suggest giving the
patient a copy of her informed consent.

Figure 21. Individually removed tissue strips.

Table X
Key takeaways for the resection of small endometrial
polyps and grade 0, 1 (< 2cm) submucous leiomyomas
Intraoperative:
Fluid absorption can occur rapidly—be aware of increasing rate of fluid
absorption.
Consider using unipolar cutting loops which are more efficient.
Resect using only pure cutting current of sufficient density.
Calcified myomas may require very high settings (> 200 watts
cutting).
Remove long fragments of tissue whenever possible.
Use ICRRI cycle to be efficient and maintain orientation.
Observe for postoperative bleeding.

demonstrate that the patient understands
what may happen in the event of an
unanticipated occurrence.

Informed consent
The author recommends that the
informed consent should be obtained for

a

every patient by the operating physician.
This allows the patient to have a clear
and unambiguous understanding of the
proposed procedure, its indication, and
alternative management strategies as
well as its potential complications. The
patient should be aware that under some

Endometrial preparation
In the early phases of learning resectoscopic surgery, it is wisest to be
uncompromising about endometrial
preparation. A well-prepped and
thinned endometrium is critical to the
success of endometrial ablation. The
administration of leuprolide acetate
3.75mgIM one month prior to surgery
is a reliable and effective strategy for
endometrial suppression.57,58 Importantly, it removes the issue of patient compliance. As one gains experience with
resectoscopic techniques, one can make
individualized judgements regarding the
best method for endometrial preparation. If medical preparation is impractical or not feasible, the author suggests a
suction curettage just prior to resectoscopic procedure.

Cervical priming
Cervical priming is extremely important during resectoscopic procedures
since it facilitates three actions: the safe
introduction of the resectoscope, movement of the resectoscope once placed
within the endometrial cavity, and the
retrieval of specimens. Cervical priming
is critical to the success of resectoscopic
myomectomy which requires repetitive
cycles of insertion, cutting, retrieval, and
reinsertion. Our practice is to insert a
3mm or 4mm diameter laminaria japonica (MedGyn Products Inc.) into the
endocervical canal (just beyond the
internal os) the afternoon prior to
surgery. Another method of cervical

b

Figure 22a. Foley catheter (30 Fr) with distal tip removed. b) Intrauterine foley catheter filled with 10ml of sterile water.
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a

b

Figure 23a. Intrauterine synechiae (filmy). b) Intrauterine synechiae (well formed).

ripening52,53 involves the oral or vaginal
administration of misoprostol in varying
doses several hours prior to resectoscopic surgery. The author advises the patient
insert misoprostol 400 mcg intravaginally three hours prior to surgery if laminaria insertion is not feasible.

Instrument inspection and time out review
Prior to the induction of anesthesia,
the author strongly suggests a review of
the operating room set up, including the
proper placement and availability of all
necessary equipment and medications.
The informed consent should also be
reviewed at this time. A surgical “timeout” is then performed with the entire
operating room staff.

Basic resectoscopic surgery principles
Basic resectoscopic surgery involves
the coordination of all team members.
The teaching videos shown at postgraduate courses generally omit the
subtle interactions between the surgeon, the FA, and FMS who provide
exposure, prevent the excessive cervical
egress (Fig. 18) of distention fluid, and
ensure its complete collection. Table VII
provides a checklist of items to assure
that the key items to basic resectoscopic
surgery are achieved—adequate uterine
distention, orientation, video clarity,
the desired electrosurgical effect, and
the prevention of cord entanglement.
Table VIII lists some common complications and how to avoid them.

Endometrial ablation
Resectoscopic endometrial ablation1
is an effective method of endometrial
destruction well suited to clinical settings in which global ablations are
unsuitable—the uterus with congenital
anomalies, submucous leiomyomas, or

one that has a markedly reduced or
enlarged uterine volume. Resectoscopic
endometrial ablation is also preferred in
women with a demonstrable isthmocele
or in whom the lower uterine segment
is judged to be less than 5–6mm. Table
IX summarizes some of the key points
to consider when performing an
endometrial ablation.

Resection of endometrial polyps and
FIGO grade 0 and 1 submucous leiomyomas <2cm
From a technical standpoint, the
resection of endometrial polyps and
FIGO grade 0 and 1 submucous leiomyomas are identical; the simplest to
remove are less than 2cm in diameter
and attached either laterally or to the
anterior and posterior walls. Such
placement allows the loop to be passed
behind the structure and brought
toward the operator as shown in Figure
19. The removal of a fundally attached
structure (Fig. 20) often requires the
use of a 0° loop in order to adequately
resect its base. In addition to the basic
skills required for endometrial ablation,
the removal of small endometrial polyps
and grade 0 or 1 submucous leiomyomas requires the use of the resectoscope to retrieve individual tissue
fragments (Fig. 21). This repetitive and
cumbersome cycle of insertion, cutting,
retrieval, and reinsertion (ICRRI)60 prevents disorientation allowing the surgeon to carefully monitor his or her
progress.
The ICRRI cycle requires adequate
cervical priming and dilation. Table X
summarizes some important tips for the
removal of endometrial polyps as well
as small (<2cm) FIGO grade 0 and 1
submucous myomas.
The resection of submucous myomas
- 17 -

Figure 24. Retained products of conception.

also introduces another skill that must
be acquired for perfor ming basic
resectoscopic surgery—the control of
postoperative bleeding. Immediate
postoperative bleeding is a common
occurrence following the resection of
broad-based myomas and must be dealt
with expeditiously. The author’s practice is to remove the distal tip of a 30Fr
Foley catheter (Fig. 22a), insert it into
the uterine cavity, and fill it until the
bleeding stops from the uncapped Foley
end. This typically requires 8–15ml of
sterile water (Fig. 22 b). The catheter
should be kept in place for 60–90 minutes before removing it in the recovery
room.

Asherman’s Syndrome (mild)
Mild intrauterine synechiae (Figs.
23a and b) are a known cause of infertility and are often seen as an incidental
finding in the course of evaluating and
treating women with various menstrual
disorders. The management of severe
intrauterine synechiae, which distort or
obliterate the uterine cavity, requires
the use of concomitant ultrasound guidance and will be discussed in Part III of
this series. However, the resectoscope is
often a convenient and simple tool for
managing mild cases utilizing a cutting
loop electrode.
Retained products of conception
Retained products of conception are
often found in the aftermath of medical
and surgical termination of pregnancy
(Fig. 24). Patients often present with
irregular and heavy vaginal bleeding or
secondary amenorrhea. The resectoscope can be a valuable diagnostic tool
and, in combination with a non-energized or “cold” loop electrode, is ideal
for performing a “visual curettage.”
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Conclusions
CONCLUSION

The continuous flow gynecologic
resectoscope is an important tool for the
minimally invasive gynecologic surgeon
and expands one’s ability to manage a
variety of intrauterine pathologic conditions that cannot be managed with global
endometrial ablation devices or hysteroscopic morcellators. In Part I of this
paper, the author has summarized the
requirements for developing a basic
resectoscopic surgical program. In the
next two parts, he will build on these
essential skills and incorporate the use of
sonographic guidance and other techniques to expand the utility of this
important instrument. STI
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