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Intermediate-Level Surgical Procedures

I

fc
op
y

ABSTRACT

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

n Part I of this three-part series, the author reviewed the importance of resectoscopic surgery and the many

advantages it provides to the patient and to the minimally invasive gynecologic surgeon. In Part I, we

Pr
oo

reviewed the obstacles to mastering this 30-year-old technology and how the motivated surgeon can over-

come them. Although many basic resectoscopic procedures have been supplanted by global endometrial
ablation (GEA) devices and hysteroscopic morcellators (HMs), the limitations of these restrictive technologies are quickly evident as the surgeon encounters increasingly complex and demanding cases.

In Part II, the author examines intermediate-level procedures that cannot be managed with global

endometrial ablation or hysteroscopic morcellators—endomyometrial resection (EMR), the resection of
larger and multiple submucous leiomyomas and endometrial polyps, the incision of uterine septae, and the

management of severe cervical stenosis. In Part II, we will also describe how to incorporate ultrasound
guidance into one’s surgical armamentarium and its role in assisting the minimally invasive gynecologic
surgeon in the safe execution of these more challenging cases.
Introduction
to IntermediAN An
INTRODUCTION
TO INTERMEDIATE-LEVEL
ate-Level
Resectoscopic
Surgery
RESECTOSCOPIC SURGERY

In Part I of this three-part series, the
author reviewed the many reasons that
the continuous flow gynecologic resectoscope (CFGR) remains an indispensable
tool for the minimally invasive surgeon.
The obstacles to its use as well as strategies for overcoming them were also analyzed.1 The composition of a dedicated
operating room team along with the
instrumentation and skills necessary to

accomplish basic resectoscopic procedures—endometrial ablation, the resection of small endometrial polyps and
submucous fibroids, the treatment of
mild Asherman’s syndrome, and the
removal of retained products of conception—were also examined. In each of
these cases, global endometrial ablation
(GEA) devices or hysteroscopic morcellators (HMs) have been successfully substituted for the continuous flow
gynecologic resectoscope (CFGR).
In Part II of this series, which explores

intermediate-level resectoscopic surgery,
the author will introduce an array of
increasingly complex procedures—
endomyometrial resection (EMR), the
removal of larger submucous fibroids and
polyps (2–4cm), the incision of mild-tomoderate uterine septae, and the technique of endocervical resection (ECR).
The limitations of GEA devices and hysteroscopic morcellators become apparent
at this level as they cannot be utilized to
incise a uterine septum or resect
endomyometrial and endocervical tissue.
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Although HMs are capable of removing
larger fibroids and polyps (2–4cm), they
often prove to be inefficient or ineffective
at this level. In Part II, we will also consider how the introduction of sonographic guidance, though not required, can boost
operator confidence by helping one to
maintain orientation throughout increasingly challenging cases.

Incorporating
Sonography
INCORPORATING SONOGRAPHY
INTOinto
Your Practice
YOUR PRACTICE
By performing and interpreting one’s
own ultrasound (U/S) scans, the minimally invasive gynecologist can better

assess potential surgical candidates, effectively monitor interventions, and even
detect issues well before they become
symptomatic. Sonographic proficiency
enables the gynecologist to recognize
both the advantages and limitations of
this important imaging modality and
allows one to become actively engaged
during ultrasound-guided procedures.
The degree to which one is able to
achieve competency in sonography
depends on several factors including
one’s motivation, the availability of ultrasound scanners, the time necessary for
the acquisition of a new skill, and institutional requirements for billing and cod-

ing. A practitioner’s medical setting often
dictates the availability of machines and
whether or not one is permitted to perform his or her own ultrasound scans as
part of routine patient screening. Physicians who are able to perform their own
imaging studies will be better equipped
to direct sonographic guidance in a manner that optimizes safe and thorough
resectoscopic surgery.
Ultrasound guidance (USG) for resectoscopic surgery is introduced in Part II
precisely because it is not a requirement
for safely completing most procedures at
this level. However, by incorporating
continuous ultrasound monitoring, the
physician and sonographer—working as
a team—have an opportunity to discover
both the advantages and limitations of
one another’s modality. Additionally,
cases at this level are often accompanied
by unanticipated intraoperative bleeding
and diminished visualization—scenarios
in which the adjuvant information provided by USG can reduce the possibility
of disorientation and uterine perforation.
Equipment
The equipment required for ultrasound guidance should have a footprint
that permits easy accommodation into
the allotted working space. The apparatus should be furnished with both a
transvaginal and an abdominal curve-linear transducer with variable frequency
(2.5–5.0MHz) and zoom capability.

Figure 1. Operating room set-up and placement of monitors within the operating room.

Table I
Tips for working together as a team
1. State the clinical goals—examples include “resection of FIGO Type 2 anterior
wall submucous myoma” and “resection of broad-based left lateral wall
endometrial polyp.”
2. Confirm that the sonographer has visual access to both the ultrasound and
the hysteroscopy monitors so that each can correlate these two separate
anatomic displays.
3. Learn the sonographic effects of monopolar cutting and coagulation current
and how it compares to bipolar current.
4. Learn from one another. The UT will become a better hysteroscopist while
you become a better sonographer.
5. Communicate your needs to one another in a clear and concise fashion.
6. Understand that pathology involving the anterior wall is often more amenable
to ultrasound guidance than pathology located on the posterior wall.
7. Women with a history of multiple previous Cesarean sections or abdominoplasties often image poorly and can be sonographically challenging.
8. Fill the bladder whenever necessary to create an adequate anterior acoustic
window.
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Placement of sonographer and
monitors
The placement of the surgeon, the
sonographer, and their respective monitors should provide each team member
with an unobstructed view of all available
visual information. With experience, the
sonographer will be able to accommodate the surgeon’s needs while the surgeon will be able to adjust his or her
dissection guided by the available imaging information. Figure 1 reviews the
author’s recommendation for the placement of ultrasound and video monitors.

Some points about working
together
The importance of working as a wellorganized and mutually supportive team
cannot be adequately underscored. A stable operating room team develops a
“team wisdom” that is the result of managing a wide range of clinical challenges
and scenarios. Some tips about working
together can be found in Table I.
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If you have access to your own
ultrasound machine
One way to prepare for performing
surgery under sonographic guidance is to
utilize this imaging technique when it is
not required. One can practice sonographic guidance during any procedures
that involve intrauterine manipulation—
endometrial biopsy, the insertion of an
intrauterine device (IUD), or a suction
curettage. In the author’s experience,
even the insertion of a small (3–4mm)
Hegar Dilator (Cooper Surgical, Inc.,
Trumbull, Connecticut) (Fig. 2) just prior
to the insertion of an IUD can provide
the novice with a great deal of practical
experience that prepares her or him for
more advanced procedures under sonographic guidance. This drill can be practiced alone or with a designated
sonographer in order to promote team
learning.
Endomyometrial
(EMR)
ENDOMYOMETRIALResection
RESECTION (EMR)

The author first described resectoscopic endomyometrial resection (EMR)
in 19942 as a minimally invasive intrauterine technique for the management of
intractable uterine bleeding unresponsive
to medical therapies. EMR differs both
qualitatively and quantitatively from transcervical resection of the endometrium
(TCRE) as described by Magos et al.3
whose aim was to “excise tissue to
include 1–2mm of myometrium” without
specifying the details of such a technique.
In contrast, EMR involves the removal of
continuous strips of endomyometrium
from the uterine fundus to the internal os
producing an easily oriented specimen
varying from 3–7mm in depth depending
on the size and configuration of the electrosurgical loop employed. Whereas
Magos et al.3 reported a six-month amenorrhea rate of 27% and EMR produced
an amenorrhea rate of 84% in a similar
timeframe. In the author’s series of 304
women who underwent an EMR and
were followed for a mean of 31.8 + 22.1
months, 83% of women were amenorrheic at their one-year follow up, with
only 0.8% reporting no improvement
during the study period.4
Since EMR is a resectoscopic technique, it is associated with both reduced
cost and a wider applicability to anatomic variations compared to GEA procedures. EMR has been successfully
employed in the management of uteri
whose volume varies from 50 to 400cc,
ones that contain both submucous and

Figure 2. Ultrasound appearance of Hegar Dilator.

intramural myomas, as well as an array of
Mϋllerian anomalies.
The advantages of EMR are outlined
in Table II. Though all techniques that
destroy the endometrium are associated
with late-onset failures, the incidence of
EMR failures are significantly reduced
compared to either GEA techniques or
those associated with resectoscopic
endometrial ablation. In a series of 304
subjects, 4 only 27 (8.9%) eventually
required subsequent surgery during the
study period. The incidence of late-onset
endometrial ablation failures, whether
performed by resectoscopic or nonresectoscopic (GEA) ablation techniques,
has been estimated to vary from
13.4–26%.5,6 The disadvantages of EMR
must also be emphasized. EMR is very
skill dependent, and it is not meant for
low-volume surgeons. Before attempting
EMR, one must first master the basic
resectoscopic surgical skills outlined in

Part I of this paper.1

Preoperative considerations
Before deciding whether or not an
EMR is appropriate for a given patient,
one should consider the following:
1. Preoperative ultrasound. A preoperative ultrasound is a requirement
for all resectoscopic surgery. An
ultrasound examination will establish the inclination of the uterus
(anteversion, retroversion), its
overall volume, the existence of
anomalies, and any obvious or suspected myometrial (leiomyomas
and adenomyosis) pathology.
Ultrasound also establishes those
factors that place the patient at
increased risk for uterine perforation including extreme anteversion
or retroversion and deformities
that often result from multiple

Table II
Advantages of endomyometrial resection
1. Highly effective method of endometrial destruction.
2. Can be used focally to obtain a diagnosis of adenomyosis.
3. Can be combined with polypectomy to reduce recurrence rate.
4. Can be combined with myomectomy without an instrument change.
5. Can be used to gain access to FIGO type 3 and 4 intramural myomas.
6. Can be used as part of a “see-and-treat” procedure.
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Figure 3. Measurement of uterine wall thicknesses.

previous Cesarean sections. The
author relies on preoperative
ultrasound screening to determine
uterine wall thicknesses (Fig. 3)
and to determine the minimum
thickness at the cornua, which are
typically most vulnerable to uterine perforation.
2. Anatomy of the cervix. In addition
to a preoperative ultrasound
examination, one must carefully
consider the favorability of the
cervix for resectoscopic surgery.
The very small, inaccessible, or
stenotic cervix may preclude
intrauterine access.
3. Medical comorbidities. The gynecologist often deals with many
medical comorbidities such as obesity, diabetes, cardiovascular disease, or the need for chronic
anticoagulation. It is always prudent to consult with primary care
physicians, specialists, and anesthe-

siologists as required for impeccable medical care. Such issues as
pre-existing cardiovascular disease,
chronic obstructive pulmonary
disease, or a history of deep vein
thrombosis, pulmonary emboli,
and anticoagulant use must be
addressed by the appropriate specialists.
4. Patients do not present themselves
in order of increasing complexity.
The acquisition of new skills
demand that the physician moves
out of her or his comfort zone.
However, such advances must be
measured and planned. In acquiring new or advanced surgical
skills, it is important to select candidates whose anatomy and expectations are appropriate to the
surgeon’s experience. The importance of early rewards and complication avoidance cannot be
overstated.

Table III
Patient selection:
Women at increased risk of late-onset EMR failures
•
•
•
•
•
•
•

Age (<40 years old)
Previous tubal ligation
Leiomyomas (submucous or intramural)
Anatomic distortions (T-shaped, Y-shaped, septum)
Suspected deep or extensive adenomyosis
Enlarged uterine volume
Chronic pelvic pain
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5. Patient education and managing
expectations. Patients should be
presented with the best available
information regarding the risks,
benefits, and alternatives to EMR.
Prospective patients should be
aware that EMR, like endometrial
ablation, is also associated with
late-onset failures.7 Factors that
contribute to an increased risk for
late-onset EMR failures are listed
in Table III. Individual patient
expectations should be carefully
evaluated and should reflect what
can be realistically achieved.
6. Build a rapport with patients. The
importance of building a rapport
with patients cannot be overstated.
In addition to providing patient
education and managing expectations, physicians must anticipate
and manage anxiety surrounding
any medical issue and potential
treatment. Since patients often
find a physician’s office to be overwhelming, our practice is to invite
spouses, partners, family members,
or close friends during all consultations. Physicians should be aware
that patients often have unexpressed fears on issues ranging
from cancer, procedural pain, and
the risks of sedation or anesthesia.
An “extra set of ears” is often helpful in reducing patient anxiety and
serves as an important tool for
building trust.
7. Informed consent. An informed
consent discussion should involve
an unhurried conversation between
the physician and patient and, if
possible, their support person. It
should occur after the patient has
had an opportunity to review written or online materials that have
been made available to her. Physicians should stress both the immediate and late-onset complications
that are associated with EMR. The
author individualizes each form to
reflect the actual risks and benefits
for a particular patient. Since the
risk of an incomplete procedure is
greater for a woman whose uterine volume is 250cc compared to
one whose volume is 120cc, this
fact should be reflected in her
informed consent discussion. Similarly, the fact that a 35-year-old
woman is more likely to suffer a
late-onset complication compared
to a 48-year-old woman should
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also be documented in the
informed consent discussion. The
infor med consent discussion
should be formalized in a signed
document, a copy of which is
made available to the patient
(Fig. 4).
8.Endometrial preparation Endometrial preparation, though not
always required, is encouraged in
the presence of increased uterine
volume (>200cc) or co-existing
pathology, such as submucous
leiomyomas or suspected adenomyosis. The author recommends a
single-dose leuprolide depot
3.75mg intramuscularly one month
prior surgery. This has been shown
to reduce intraoperative bleeding
while providing reliable endometrial thinning.8 In the absence of a
medical preparation of the
endometrium, one may perform a
suction curettage as a means of
reducing the endometrial volume.
9. Cervical preparation. A well-prepared and dilated cervix enables
the physician to repeatedly pass the
resectoscope into and out of the
uterus, a requirement for tissue
retrieval without undue force. The
author’s practice is to insert a
3–4mm Laminaria japonica
(MedGyn Products Inc. Addison,
Illinois) the day prior to surgery.
Alternatively, one may administer
misoprostol 400mcg either sublingually or intravaginally 3–4 hours
prior to surgery.9-11 For patients
who are likely to experience anxiety or discomfort during cervical
preparation, one may prescribe an
oral anxiolytic and analgesic one
hour prior to their laminaria insertion provided someone is available
to accompany them.
10. Psychological preparedness.
Patients who are properly counseled experience few surprises
during the course of their treatment and report greater trust and
satisfaction. Patients should be
aware that they may expect significant lower abdominal cramps in
the hours following their laminaria
insertion that may require the use
of analgesics. Subjects should also
expect bright red vaginal bleeding
for the first one to two days following their EMR. Light vaginal
bleeding or spotting may last up to
three weeks postoperatively.
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Figure 4. Informed consent.

11. Prophylactic antibiotics. Patients
are generally given intravenous
antibiotics 30–60 minutes prior to
surgery. Ampicillin 2g, cefazolin
500mg, metronidazole 500mg, or
clindamycin 300mg have all been
successfully employed by the
author for antibiotic prophylaxis.

Intraoperative considerations
Surgical technique
The procedure is begun with a transvaginal ultrasound (TVUS) to confirm
the team’s understanding of the uterine
position and any obvious pathology. Following this, an intracervical injection of
vasopressin is performed with a 21-gauge
x 1½” needle. A total of 2.5 units is dispersed in 20mL and is injected at 3 and 9
o’clock using a Miltex® syringe (Integra
Inc., York, Pennsylvania). When proper-5-

ly injected, there should be a fair amount
of resistance since the needle should, ideally, be placed into the dense stroma of
the cervix. The cervix is then dilated
9mm (for a 26Fr resectoscope) or to
10mm (for a 28Fr resectoscope).
We begin all cases with glycine 1.5%
administered through a fluid management
system (Thermedx LLC, Solon, Ohio) at
an infusion pressure of 120–140mmHg.
The outflow portion is attached either to
gravity alone or to suction set at
10–20cmHg. The electrosurgical loop is
extended 7–8mm, a distance that correlates nicely with the loop occupying half
of the visual field. With this fixed distance, the cutting current is activated and
the entire resectoscope assembly is
brought toward the operator until the
internal os is reached at which point the
loop is retracted into its sheath thereby
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4–6mm of tissue beneath the endometrial basalis in a medically or surgically prepared uterus utilizing a 26Fr
resectoscope (Fig. 10c). The use of a 28Fr
resectoscope increases the depth of
myometrium removal to 6–7mm beneath
the basalis.

a

b

Figure 5a. Strips of endomyometrium of uniform length and width. (b) Endomyometrium with depth of
5–7mm.

detaching the strip. The resulting tissue
specimen is of uniform width and depth
corresponding to the electrode's architecture (Fig. 5a and b). If one employs
sonographic guidance, the anterior
acoustic window should be sufficient to
facilitate sonographic visualization. If an
acoustic window is less than ideal, the
patient’s bladder should be filled with
sterile saline utilizing a small caliber
Foley catheter.

The Four Cardinal Strips
The procedure is typically initiated
with the removal of the posterior (Fig. 6)
and anterior cardinal strips (Fig. 7) followed by the resection of the two lateral
cardinal strips resulting in a four-leaf
clover appearance (Fig. 8). Visualization
and orientation are best achieved by
removal of the unattached tissue strips as
often as feasible. The removal of the four
cardinal strips should establish the maximum depth for resection throughout the
entire cavity unless sonographic guidance
is available. Following the removal of the

Figure 6. Removal of posterior cardinal strip.

cardinal strips, one should note the
patient’s net fluid absorption and adjust
the pump pressure accordingly.

The Anterolateral and
Posterolateral Triangles
The removal of the 4 cardinal strips
results in the creation of two anterolateral and two posterolateral triangles (Fig.
9), each of which requires the resection
of one to three tissue strips. After the
cardinal strips and the four triangles have
been resected, there will still be “ridge
tissue” along with residual endometrium
at the uterine fundus, cornua, and tubal
ostia.

Residual Endometrium at the
Fundus
For the removal of tissue at the uterine fundus, the author suggests a “reconfigured” loop which is extended 5–10mm
and is swept across the fundus beginning
from the medial aspect of one uterine
cornua and proceeding toward the midline. The procedure is repeated on the
remaining side until nearly the entire fundus from cornua to cornua has been
resected (Fig. 11).

Residual Endometrium at the
Cornua and Tubal Ostia
The final area to be resected is the tissue remaining at the uterine cornua and
tubal ostia (Fig. 12). Since this is generally the thinnest portion of the uterus, one
must be careful to gently resect this area,
especially in the absence of ultrasound
guidance. Our aim is to resect no more
than 3mm of tissue. If the physician is
uncomfortable with this delicate resection, she or he may utilize a 3mm ballend electrode to coagulate the cornua
and ostia instead. Figure 13 demonstrates a uterus nearing the end of a thorough resection.

Intervening Ridge Tissue
The removal of cardinal strips and the
triangles will leave a corrugated surface
of the exposed myometrium (Fig. 10a).
These “ridges” should be resected or
“smoothed out” with a rollerball or barrel
electrode to create the appearance seen
in Figure 10b. This “smoothing out” generally results in an overall resection of

Anticipatory Hemostasis
One of the important intraoperative
decisions to consider is the placement of
an intrauterine Foley catheter (IUFC) at
the close of the case (Fig. 14). The preparation of the IUFC is discussed in Part I of
this series.1 The author often inserts an
IUFC whenever a moderate amount of
intraoperative bleeding has occurred or

Figure 7. Removal of anterior cardinal strip.

Figure 8. View after removal of the two lateral cardinal strips. Note the four-leaf clover appearance.
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when a greater than average uterine surface area has been resected.1 The purpose
of an IUFC is to minimize bleeding during the critical immediate postoperative
period.
An IUFC, when properly placed at the
close of a case, reduces postoperative
bleeding and the inconvenience of having
the patient return to the operating room
for evaluation. The IUFC is ideally placed
under ultrasound guidance though it is
not an absolute requirement. In the
absence of sonography, the IUFC can be
filled with 8cc of sterile water (for an
average size uterus) while the catheter is
left uncapped. If necessary, water can be
added in 2–3cc increments or until the
bleeding has slowed or stopped. Rarely is
more than 15cc required to achieve
hemostasis.
The IUFC is typically left in place
for 60–90 minutes prior to its removal.
The disadvantages of an IUFC include
increased postoperative pain and a
modest increase in recovery time.
Removal of the IUFC should be accomplished in a step-wise fashion, withdrawing a quarter to a third of the
volume every 10–15 minutes provided
that the measured blood loss does not
exceed 1gram/minute. The patient
should be observed for at least 30 minutes following the complete removal of
the IUFC. At the time of discharge, her
measured pad weights should be less
than 1gram/minute.
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Figure 9. Creation of anterolateral and posterolateral triangles.

a

b

Complication Avoidance and
Management
Avoiding Intraoperative Complications
Complication avoidance demands the
careful patient selection appropriate to
the physician’s level of experience. The
physician should be attentive to patients
that are at increased risk for cervical
tears, uterine perforation, a false passage, or intraoperative hemorrhage.
Many complications can be avoided by
incorporating careful preoperative
ultrasound assessment and, if available,
intraoperative sonographic guidance.

Cervical Tears
Since EMR requires multiple insertions, cutting, removal, and re-insertion (ICRRI) cycles, adequate cervical
preparation is critical. In addition,
one should be certain that the cervix
is adequately grasped with a tenaculum in a manner that sufficiently disperses traction forces and distributes
them in a manner that reduces the

c
Figure 10a. The creation of the “ridge”. (b) Appearance after ridges have been smoothed out. (c) The
sequence of resection.
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Figure 11. Resection at the uterine fundus.

possibility of a cervical laceration—
occasionally this requires the placement of two tenacula on the anterior
cervix.1 Large cervical tears are best
managed once the procedure has been
completed and may require the placement of sutures.

Uterine Perforation
Uterine perforations tend to occur in
predictable ways.
Cervical

dilators. Many uterine perforations occur with the first instrument
introduced into the cervix; typically a
dilator. In our experience, cervical
dilators with a longer dilating surface—Hanks, Pratts, and Dennistons—are more likely to cause an
inadvertent injury than the shorter
dilating surface characteristic of Hegar
Dilators.1
A poorly distended uterus. The
importance of maintaining a well-distended uterus cannot be overstated.
Since a uterine perforation is unlikely
to happen in the presence of good
panoramic visualization, the physician
is encouraged to maintain sufficient
distention pressure to permit visual-

Figure 12. Delicate resection at cornua.

ization and orientation even in the
presence of accelerated fluid absorption. The safety afforded by an adequately distended uterus—even if it
causes one to abort a case prior to its
completion—is preferable to an inadvertent uterine perforation.
Bloody operative field. In the presence
of a bloody operative field, consider
intermittently switching to a rollerball
or barrel electrode to affect deep
coagulation of exposed areas of
myometrium to achieve hemostasis.
Other important measures include
assuring adequate pump pressure,
minimizing cervical leaks, and properly adjusting the outflow from the
resectoscope.
Avoid “completion anxiety”. Not all
cases can be safely completed. In the
presence of poor visualization, poor
distention, excessive fluid absorption,
or loss of orientation, one must
reassess the wisdom of continuing a
case. It is better to admit that the current operative challenges are beyond
one’s abilities and discontinue the case
rather than persist and suffer the consequences of an unnecessary injury to
the uterus or the adjacent viscera.

Figure 13. Complete resection of entire uterine
cavity.

The management of uterine perforation includes the immediate discontinuation of surgery and careful observation of
the patient for any signs of hemodynamic
instability. The author recommends
obtaining a TVUS to establish baseline
findings. Immediate laparoscopy is generally not recommended in the absence of
instability.

False Passages
The creation of a false passage is a
known complication during both diagnostic and operative hysteroscopy.12,13 In the
author’s experience, most false passages
originate because of underlying cervical
stenosis, often at some point close to the
internal cervical os. The risk factors of
cervical stenosis are menopause, nulliparity, multiple cesarean sections, or the prior
management of abnormal pap smears.
Whether misoprostol administration prior
to operative hysteroscopy reduces the incidence of false passages is poorly understood 14 but may be a worthwhile
consideration. Since many false passages
occur during cervical dilation, it is imperative that one avoid forceful dilation. In the
presence of marked cervical stenosis, one
should strongly consider the use of sonographic guidance to facilitate the dilation
process. Other techniques, such as the use
of a very small diameter pediatric resectoscope, are beyond the scope of this article.
The management of a false passage
depends on early recognition and, if necessary, discontinuation and reassessment of
the case.
Another risk factor for false passage is
a cervical stricture which involves scarring at the external cervical os. Strictures
are often managed by excising a conicalshaped portion of tissue utilizing a small
electrosurgical loop, the type typically
used to treat cervical dysplasia.
Intraoperative Hemorrhage
Uncontrollable intraoperative bleeding is not uncommon, especially in the

Figure 14. IUFC.
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setting of a large uterine surface area,
submucous myomas, and extensive
areas of adenomyosis. Strong consideration should be given to pretreating
women with these risk factors with a
gonadotropin-releasing hor mone
(GnRH) agonist or antagonist.
In the presence of intraoperative
bleeding that impairs adequate visualization and orientation, it is best to discontinue the case and insert an intrauterine
Foley catheter.

Postoperative Considerations
Immediate complications and management
The most significant complication in
the immediate postoperative period is
excessive bleeding. Women undergoing an
EMR will experience varying amounts of
bleeding which must be quantified. After
the patient is transferred to the recovery
area, the nurses should be trained to
record pad weights. Table IV provides an
outline of how the author evaluates postoperative bleeding for women who
undergo resectoscopic procedures. This
allows an objective measurement of vaginal bleeding and comparison against a
time-tested standard the author has utilized for over 30 years.
In the presence of greater than
acceptable bleeding, the patient should
be returned to the operating room for a
careful examination under anesthesia
which includes a careful visual inspection
of the cervix and both a transabdominal
and transvaginal ultrasound. An IUFC
should be prepared as described in Part I
of this series and inserted under sonographic guidance. Once its position has
been confirmed, the catheter should be
filled until it has properly seated against
the uterine walls. A properly inserted
and filled catheter should dramatically
reduce any uterine bleeding. In the setting of bleeding which has required a
return to the operating room, the IUFC
should be left in place for at least two
hours before any attempt to remove it
has been initiated.
Another immediate complication that
may occur within the first 48 hours is the
development of a fever signaling the
development of an acute myometritis.
The incidence of such infections is less
than 1% and typically responds quickly
to broad spectrum antibiotic therapy.

Delayed complications and prevention
Endomyometrial resection is associated with delayed or so-called “late-onset”
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Table IV
Evaluation of postoperative bleeding for patients
undergoing endomyometrial resection or myomectomy











Monitor vital signs according to the operating room routine
Place a new pad for the patient once she has completed transfer to a
recovery room bed
Change pads as needed in accordance with blood loss.
Weigh all pads. Net blood loss (grams) = soiled pad weight (g) – weight
of clean pad (g)
Record net blood loss/min (g/min) = net blood loss (g) / elapsed time
(min)
There should be a steady decline in the rate of blood loss
(grams/minute)
Discharge criteria includes the following:
Patient has met post-anesthesia care unit (PACU) criteria for discharge
Pad weighs < 1 gram/minute

complications that present either with
new-onset bleeding or cyclic pelvic
pain.7 The management of these complications will be discussed in Part III of
this series which addresses the issue of
ultrasound-guided reoperative hysteroscopy.15 There is increasing evidence
that the insertion of a levonorgestrel
containing intrauterine device (LNGIUD) following various resectoscopic
and non-resectoscopic endometrial ablation techniques dramatically reduces
late-onset ablation failures. 16-20 The
LNG-IUD likely produces two separate
effects that are helpful in reducing these
delayed complications. The first is a
mechanical effect as the IUD permits a
conduit for menstrual blood to egress
the uterine cavity thereby preventing

Figure 15. Tear-drop hematometra.
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hematometra formation. The second
effect is levonorgestrel’s action to directly suppress persistent areas of
endometrium or adenomyosis.
For women at increased risk for lateonset failures—those under 40 years of
age, ones with an enlarged uterine surface area, or histologic proof of adenomyosis—the author discusses the
postoperative insertion of an LNG-IUD.
If the patient agrees, the author recommends its placement two to four weeks
postoperatively, a window of time
unlikely to result in spontaneous expulsion or the potential obstacles of adhesion formation. Just prior to the
insertion of an IUD, the patient undergoes a gentle suction curettage to
remove debris that is typically found at
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Table V
Protocol for uterine perforation or suspected perforation
•
•
•

Discontinue the case.
Record baseline hematocrit (Hct) at the close of case.
Observe, monitor vital signs.
Hypotension, tachycardia, temperature, and abdominal pain
•
Obtain a baseline ultrasound examination.
Measure and record the volume of fluid in the cul-de-sac
•
Monitor the patient for increasing pain and discomfort.
•
In the absence of hemodynamic instability or signs of a bowel injury,
monitor the patient.

Table VI
Reducing fluid absorption during resectoscopic surgery
Use the largest diameter resectoscope available; 28Fr is ideal for larger
myomas.
High current densities allow for rapid resection.
Do not reduce pump pressure if it compromises visualization and orientation—it is better to have a well-distended uterus (even if it increases the rate of
fluid absorption) and reduce the risk of disorientation and perforation injury than
to reduce distention pressure and increase the risk of disorientation and injury.
Formulate your operative plan and begin cutting after insertion of the
resectoscope—resect multiple strips of tissue provided that you are able to
maintain orientation.
Tissue strips and chips may be removed with polyp forceps. This procedure
does not require distention fluid.

this time. Figure 15 reveals the tear-drop
hematometra that is typically found two
to four weeks following an EMR. After
the debris is removed, the IUD may be
easily inserted. Patients should be aware
that the use of an LNG-IUD for the purpose of reducing the incidence of lateonset complications is not specifically
approved by the United States Food and
Drug Administration.
Avoid the “complication of the
complication”
Complications are inevitable in the
practice of medicine and surgery. For the
surgeon, there should be at least three
outcomes of a complication that can mitigate an untoward event and serve as an
important learning experience.
Minimize

the consequences of the
complication. Perforation injuries, for

instance, rarely result in serious consequences and generally occur in the setting of poor uterine distention and
disorientation. Disorientation that
cannot be easily corrected calls for the
immediate discontinuation of the case
to avoid uterine perforation and injury
to adjacent viscera.
Signs of perforation include a sudden
increase in the rate of fluid absorption, a sudden loss of distention, or
the visualization of pelvic viscera.
Should any of these signs occur, one
should immediately discontinue the
case and follow the protocol in Table
V. Without objective criteria for
intervention, one should withhold
such measures as diagnostic
laparoscopy which is often unnecessary and may expose the patient to a
separate set of potential complications.
- 10 -

Transparency. Be

honest and straightforward with the patient, their family,
and the operating room staff. Surgeons
often compound their fears of litigation by their unwillingness to take
responsibility for a complication or
withholding information from the
patient or family. Experience has
shown that physician-patient communication is an important component of
reducing the risk of malpractice litigation.21
Learn from the experience. Dr. Kerr
White once remarked “Good judgment comes from experience; experience comes from bad judgement.”22
Physicians often struggle with guilt
and shame following an operative
complication. However, the experience should serve to sharpen one’s
judgement and skill. Complications
present us with an opportunity to
learn from the experience and to seek
the advice of other colleagues. Experienced surgeons learn to use an operative misadventure as a learning tool.

Resection
FIGO
Type
0 and
RESECTION of
OF FIGO
TYPE
0 AND
1 1
Submucous
(2–4cm)
SUBMUCOUSLeiomyomas
LEIOMYOMAS (2–4CM)

The removal of FIGO Type 0 and 1
submucous myomas 2–4cm in diameter
can be challenging. Since the volume of
spherical objects increases proportionately to the cube of its radius (r3), small
increases in the radius of a fibroid leads
to dramatic increases in its volume. For
instance, a 4cm diameter myoma
involves removing eight-fold more tissue
than one that is 2cm in diameter.

Preoperative considerations
Preoperative considerations for resection of intermediate level submucous
myomas are similar to what is described
under EMR (above). Patient education,
anatomic considerations, preparation of
the endometrium, psychological preparedness, and informed consent are all
very important. In addition to the possible requirement for medical pre-treatment, patients should be counseled
regarding the potential for a two-stage
procedure. Some preoperative considerations deserve special emphasis.
1.Reduce the overall volume of
leiomyomas. One should strongly
consider the use of a GnRH agonist or antagonist prior to
myomectomy whenever possible
for myomas in this category.

#1481 Wortman Galley - 05

Leuprolide has been shown to
effectively reduce both the vascularity and the volume of uterine
fibroids. 23 The author recommends leuprolide 3.75mg intramuscularly for one to three
months prior to surgery, especially if one is contemplating a concomitant EMR or multiple
myomectomies. A 20–40%
reduction in uterine volume is
common in the author’s experience.
2.Cervical preparation. Since myomectomy typically requires multiple insertion, cutting, removal, and
reinsertion (ICRRI) cycles, a welldilated cervix is of paramount
importance. The risk factors associated with cervical stenosis should
be reviewed and the use of laminaria japonica, misoprostol, or a
combination of the two should be
strongly considered. Occasionally,
the ease of myomectomy and multiple ICRRI may be improved by
performing a concomitant endocervical resection (ECR) which is
described below.

Intraoperative Considerations
1.Use your time wisely. Although
most EMRs can be completed
before the patient has reached her
maximum allowable fluid absorption limit (MAFAlimit) for glycine or
saline,1 the resection of myomas at
this level of complexity are often
associated with fluid absorption at
a rate that precludes completion of
the case. Table VI lists many techniques that can be used to reduce
fluid absorption during the course
of resectoscopic myomectomy.
The reader is encouraged to
review an important paper by Goldrath24 who, in 1990, reported a
series of 151 subjects undergoing
myomectomy employing only laminaria japonica and various grasping forceps. His success rate of
92% with a 1.3% incidence of
uterine perforation is quite comparable to more sophisticated modern techniques. The author
suggests this technique only for the
retrieval of cut specimens to
reduce the patient’s exposure to
distention fluid during the retrieval
phase of the ICRRI cycle.
Although Goldrath never utilized
sonographic guidance, the author
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Figure 16. Myoma specimen obtained with 10mm ovum forceps.

strongly recommends it as a means
to improve safety. Figure 16 shows
a specimen obtained from the
combined use of a resectoscope
and a 10mm ovum forceps.
2.Correct cervical leaking. A welldilated cervix often leads to the
excessive egress of fluid which can
create loss of uterine distention
and resultant disorientation. The
technique for correcting this is
described in Part I.1

Resection
ofLARGE
Large
(>2cm)
RESECTION OF
(>2CM)
OR or
Multiple
Endometrial
Polyps
MULTIPLE ENDOMETRIAL POLYPS

The resection of large, greater than
20mm, 25 or multiple endometrial
polyps, (those that exceed 2cm in greatest dimension) (Fig. 17a–d), is considered an intermediate-level procedure
since their removal is often associated
with the management of multiple tissue

fragments and the potential loss of spatial
orientation.
The clinical diagnosis of endometrial
polyps (EPs) is suggested by sonographic
evidence of endometrial thickening and
is often discovered during the evaluation
of women with infertility, abnormal
uterine bleeding, or as an incidental finding in the course evaluating patients who
present with pelvic or abdominal pain.
The risk factors for the development of
large EPs include increasing age, hypertension, obesity, diabetes, hormone
replacement therapy, and tamoxifen
use.26 Although the diagnosis of large EPs
can be confirmed with saline contrast
sonohysterography, (SCSH)27 this technique is imperfect, unnecessary, and
often painful.
The author’s approach for suspected
or proven EPs is a carefully planned “seeand-treat” (SAT) hysteroscopy28 which
combines a diagnostic hysteroscopy and a

a

b

c

d

Figure 17a. Large cavity-filling endometrial polyp. (b) Large complex-appearing endometrial polyps with
superficial necrosis. (c) Multiple large endometrial polyps. (d) Multiple large and small endometrial polyps.
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Table VII
See-and-treat hysteroscopy for endometrial polyps
Group I. Low- or intermediate-risk of recurrence
• Isolated polyp with small pedicle
Group II. High risk of recurrence
• Multiple endometrial polyps
• History of recurrent polyps
• Large endometrial polyps (>2cm)
• Hormone replacement therapy
• Tamoxifen
Group III. Hysteroscopy strongly suggests endometrial carcinoma or
atypical hyperplasia
Group IV. Miscellaneous
• Leiomyomas, adenomyosis

endometrium. Since the differential diagnosis of endometrial
polyps also includes diffuse
endometrial thickening and
leiomyomas, the author prepares a
variety of instruments including a
5mm diagnostic hysteroscope, a
suction apparatus, and an appropriate size resectoscope to manage
an array of possible intraoperative
findings. The importance of a
detailed informed consent cannot
be overstated and should emphasize the intent to preserve the
patient’s fertility. Consideration
should also be given to cervical
preparation with either laminaria
japonica or misoprostol.
2.Women who have completed child-

treatment plan for managing various
intraoperative findings along with a strategy for reducing the recurrence risk.

“See-and-Treat” (SAT)
Hysteroscopy: Preoperative
Considerations
In managing suspected large or multiple EPs, the physician should draw a distinction between those that wish to
maintain fertility and those whose childbearing is complete.
1.Women who desire to maintain fertility. For patients who wish to
retain their fertility, a SAT hysteroscopy should focus primarily
on the removal of one or more
polyps with care to minimize collateral injury to the adjacent

a

b

c

d

Figure 18a. Combination of FIGO Type 1 and 2 submucous myomas. (b) FIGO Type 2 submucous myoma
attached to anterior wall. (c) Solitary FIGO Type 2 anterior wall submucous myoma. (d) Multiple submucous myomas including FIGO Type 1 seen between two Type 2s.
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bearing. For women who have
completed childbearing, the
patient is counselled to consider
the four separate scenarios listed in
Table VII. The management strategy for endometrial polyps should
address the potential for recurrence which varies from 13.3–43%
and increases with size and number
as well as the use of tamoxifen and
hormone replacement therapy.29-31
For patients whose intraoperative
findings suggest an increased recurrence risk (Group II), the physician
should discuss the potential benefit
of a concomitant endomyometrial
resection or endometrial ablation
since both techniques have been
shown to reduce the risk of both
polyp recurrence32-34 and endometrial carcinoma.35

Since this category also includes many
postmenopausal women, it is worth noting that the author does not recommend
either laminaria japonica or misoprostol
as cervical preparatory agents since the
former is poorly tolerated and the latter
is often ineffective. Often the evaluation
of postmenopausal endometrial thickening and polyps can be complicated by
cervical stenosis or strictures; therefore,
one may consider utilizing sonographic
guidance or the technique of endocervical resection discussed below.36

Intraoperative Considerations
The physician may wish to begin with
a diagnostic hysteroscopy utilizing a
5mm hysteroscope or a continuous flow
resectoscope. If the anticipated procedure includes more than the removal of a
single pedunculated polyp, one should
consider the intracervical injection of
vasopressin utilizing the technique outlined above.
For women wishing to retain fertility,
a combination of electrosurgical cutting
and blunt dissection utilizing a loop electrode is recommended to minimize the
risk of collateral thermal damage.
Whether bipolar or monopolar resection
is carried out is less significant than
meticulous dissection and tissue handling.
For women who have completed
childbearing, the attachment site (or
sites) should be removed along with
adjacent endomyometrium to reduce
the recurrence risk. In the presence of
factors which increase the risk for
recurrence—multiple polyps, the

#1481 Wortman Galley - 05

Gynecology
SURGICAL TECHNOLOGY INTERNATIONAL Volume 39

a

b

c

Figure 19a. Septum occupying 50% of the length of the uterine cavity. (b) Uterine septum viewed from the level of the internal os. (c) Broad uterine septum occupying 3/4 of the length of the uterine cavity.

anticipated use of hormone replacement or tamoxifen therapy—one may
consider a partial or total endomyometrial resection.

Postoperative Considerations
For women at increased risk for
developing recurrent endometrial
polyps, one should consider periodic
transvaginal ultrasound exams as a possible screening tool. Additionally, the
patient should be counseled regarding
the possible use of an LNG-IUD to
reduce the recurrence risk.37,38
RESECTION
FIGO TYPE
Resection
of OF
FIGO
Type2 2 SubSUBMUCOUS
LEIOMYOMAS
mucous
Leiomyomas
(T2SMLs)
(T2SMLS) 2–4CM
2–4cm

The resection of intermediate level
FIGO Type 2 submucous leiomyomas
(Fig. 18a–d)—myomas that are 2–4cm
in greater diameter and whose intramural component is greater than
50%—is, in principle, similar to the
removal of Type 0 and 1 fibroids of
equal size. However, the resection of
these fibroids is associated with an
increased risk of complications such as
bleeding, loss of visualization, disorientation, and the requirement for a twostage procedure.
Preoperative counseling is especially
important for women who wish to retain
fertility, particularly if the removal of the
myoma involves a significantly enlarged
uterine surface area. For T2SMLs
between 2–4cm, preparation with
leuprolide acetate is strongly recommended to reduce both volume and the
potential for intraoperative bleeding and
fluid absorption. Cervical preparation is
similarly critical.
The technique for myomectomy is
similar to what has been already
described for myomas of lower grade.
However, to minimize net fluid absorption and promote the invagination of the
myoma into the uterine cavity (convert it

to a grade 0 or 1), there should be
planned “rest periods” during which the
uterus is depressurized and allowed to
contract, thereby enabling the myoma to
extrude into the cavity and managed as a
FIGO Type 1 myoma. If a large portion
of the myoma has been converted, one
should consider the use of ovum forceps
or a myoma grasper to remove fragments
of tissue (Fig. 16). These non-resectoscopic techniques can be very useful for
shortening the length of the procedure
and reducing fluid absorption throughout
the case.
MANAGING
UTERINESeptum:
SEPTUM:
Managing
theTHE
Uterine
MetroplastyMETROPLASTY

Congenital uterine anomalies are
failures of the Mϋllerian duct development thought to occur in 5.5% of the
general female population. 39 These
abnormalities, which include the arcuate, septate (Fig. 19a–c), and bicornuate
uterus, are thought to result from the
failure to resorb tissue that connects the
two paramesonephric ducts prior to the
20 th embryonic week. The American
Society of Reproductive Medicine
(ASRM) defines the normal or arcuate
uterus as having a depth from the inter-

Figure 20. ASRM classification of uterine anomalies.
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stitial line to the apex of the indentation
as less than 1cm and an angle of indentation greater than 90°. A septate
uterus is defined as having a depth from
the interstitial line to the apex of the
indentation of more than 1.5cm and an
angle of indentation less than 90°.40 Figure 20 summarizes the ASRM classification. The accurate diagnosis of these
abnormalities can be both challenging
and consequential since the misclassification of an arcuate uterus as septate at
the time of hysteroscopic examination
can result in unnecessary surgery.
Three-dimensional sonography is considered the gold standard for diagnosing
uterine anomalies with a sensitivity of
87% and a specificity of 97%.41
For women with a history of spontaneous pregnancy losses, the removal of a
uterine septum is recommended as it has
been shown to reduce the risk of spontaneous abortion.42 In women who have
completed their childbearing, the uterine
septum is often encountered during the
evaluation of abnormal uterine bleeding.
In the course of endomyometrial resection, congenital uterine anomalies can
present some interesting challenges and
often require partial removal to adequately treat the uterine cornua.
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Figure 21. Knife electrode for treating uterine septum.

Although most septums can be incised
without sonographic guidance, the management of anomalies such as a unicornuate or a bicornuate uterus should only
be done under ultrasound guidance.
The management of the uterine septum for women who wish to reduce
their subsequent risk for a spontaneous
abortion is straightforward. Preoperatively, the patient should be aware of the
risks of the procedure including uterine
perforation and rupture during a subsequent pregnancy. The procedure should
be planned during the early proliferative
phase of the menstrual cycle. Alternatively, one can suppress the endometrium with either oral contraceptives, an
oral progestin, or leuprolide.
Intraoperatively, the author suggests
the use of a knife electrode (Fig. 21) to
incise the uterine septum in a symmetrical fashion. This is generally done until
both tubal ostia can be visualized on

panoramic hysteroscopy. Another criterion for discontinuing the incision is an
observed increase in either intraoperative bleeding or in the rate of fluid
absorption.
Postoperatively, the author recommends a four- to six-week course of
estradiol 2mg per day, followed by progestin withdrawal. A second look hysteroscopy is then performed to evaluate
and treat any intrauterine synechiae. The
patient should be encouraged to allow
three to six months of healing before
attempting to conceive.
ENDOCERVICALResection
RESECTION (ECR)
Endocervical
(ECR

Accessibility to the uterine cavity is an
absolute requirement for performing
both diagnostic and operative hysteroscopy. Marked or relative cervical
stenosis is often encountered in nulligravid women as well as those that
require evaluation and management for
postmenopausal bleeding. A markedly
stenotic cervix may permit the introduction of small cervical dilators into the
uterine cavity but will not allow the passage of even a small-diameter resectoscope. The markedly stenotic cervix
often leads to failed procedures, cervical
lacerations, and even uterine perforation.
Relative cervical stenosis may allow the
strained introduction of the resectoscope
but impedes one’s ability to repeatedly
insert and withdraw the instrument
through the endocervical canal—a
requirement for tissue retrieval during

the course of resectoscopic surgery.
In 1996, the author described the
technique of hysteroscopic endocervical
resection36 as a method to gain access to
the uterine cavity in women with
marked or relative cervical stenosis.
Because endocervical resection involves
removal of part or all of the endocervical
canal, it should only be employed in
women who have completed childbearing. Figure 22 summarizes some of the
key steps in resecting some or all of the
endocervical canal. In essence, the technique requires that an appropriate size
resectoscope be placed at the opening of
the endocervical canal. A standard 90°
electrosurgical loop is extended
5–15mm after which either the anterior
or the posterior endocervical canal is
removed to permit advancement of the
resectoscope assembly toward the internal cervical os. Occasionally, the removal
of all four quadrants of the endocervical
canal is necessary to advance the resectoscope into the uterine cavity. In our original paper, we described this technique
on 33 women and achieved uterine
access in all of them without any complications. We have been able to replicate
both the safety and efficacy of this procedure in several hundred patients.
Endocervical resection has also been a
valuable aide in the management of the
irregular bleeding that sometimes follows subtotal hysterectomy. However, in
this particular setting, it should be
accompanied by ultrasound guidance.
Conclusion
CONCLUSION

The mastery of intermediate-level
resectoscopic skills empowers the minimally invasive gynecologic surgeon to
offer alternatives to endometrial ablation and address an array of increasingly
complex clinical issues including challenging myomectomies and polypectomies and the demands associated with
Müllerian anomalies, intrauterine
synechiae, and obstacles that often arise
from cervical stenosis. Although ultrasound guidance is not a requirement for
procedures at this level, physicians who
plan on advancing their skills to more
challenging cases—the management of
severe intrauterine adhesions, endometrial ablation or resection failures, FIGO
Type 3 and 4 intramural myomas, or
submucous fibroids greater than 4cm in
diameter—should begin to incorporate
sonographic guidance into intermediatelevel procedures. STI

Figure 22. Endocervical resection.
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