®

Check for
updates

Intraoperative Management
of FIGO Type 2 Fibroids

Zaraq Khan

Leiomyoma/myomas or commonly referred to as
fibroids are benign uterine tumors that are pres-
ent in up to 70-80% of premenopausal women by
age 50 [1]. The prevalence in symptom-free
women is as high as 40% in white and more than
60% in black patients of the same age group [1].
Even though 1 out of 3 women in the United
States have a hysterectomy by age 60, more than
90% of these are performed for non-life-
threatening indications [2]. The most common
indication for hysterectomy in the United States
remains leiomyoma at around 40% [3]. Most
common symptoms caused by fibroids include
abnormal uterine bleeding (AUB) — specifically
heavy menstrual bleeding, bulk related symp-
toms due to the mass effect of the lesion, and an
association with sub/infertility.

Approximately 40% of premenopausal
women who seek evaluation for heavy menstrual
bleeding are found to have intracavitary lesions
like polyps or fibroids [4]. Submucosal fibroids
are more likely to cause issues with AUB and are
primarily lesions that have the potential to impair
fertility. For these intracavitary lesions, myomec-
tomy is more often recommended — especially
for women seeking fertility in the future, and a
hysteroscopic myomectomy is considered the
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gold standard for women who have symptomatic
submucosal disease burden [5].

Classification

Categorization of fibroids is very useful when
evaluating the need to intervene in an otherwise
asymptomatic patient with infertility. Location of
the lesion within the uterus is most useful in such
cases. It is also paramount when considering
therapeutic options and surgical approach for
patients with symptoms. There are primarily
three different systems used to classify fibroids.

The ESGE (European Society of Gynecologic
Endoscopists) classifies fibroids based on its
location in relation to its location in one of the
three basic layers of the uterus: the endometrium
(submucosal fibroids), the myometrium (intra-
mural fibroids), and the visceral peritoneum or
serosa (subserosal fibroids). The submucosal
fibroids are further divided into type 0, 1, and 2
[6, 7] (Fig. 6.1a) (Table 6.1).

The FIGO (International Federation of
Gynecology and Obstetrics) utilizes the same
classification for submucosal fibroids but adds
several other categories (type 3—7) [8]. The FIGO
classification system provides information on the
myoma’s outer boundary within the uterine wall/
serosa. This is much needed information for a
surgeon planning route of surgery. For example, a
fibroid that has 20% cavitary component is
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Fig. 6.1 Classification of uterine fibroids based on loca-
tion is key for preoperative planning. Two most widely
accepted classifications systems are shown (a) European
Society for Gynecological Endoscopy (ESGE) classifica-

Table 6.1 ESGE classification of submucosal fibroids

Type  Entirely within the endometrial cavity

0 No myometrial extension (pedunculated)
Type  <50% myometrial extension

1 <90° angle of myoma surface to uterine wall
Type  >50% myometrial extension

2 >90° angle of myoma surface to the uterine

wall

classified as a type 2 fibroid by both ESGE and
FIGO classification systems. If this fibroid how-
ever is large enough to occupy the entirety of the
uterine wall and has a subserosal portion as well,
it will still be a type 2 fibroid on ESGE system
where as it would be a type 2—5 lesion per FIGO
classification and therefore not a candidate for
hysteroscopic surgery (Fig. 6.1b).

Lasmar classification of submucosal myomas
addresses many limitations in the previous two
systems and takes into account: (a) the penetra-
tion of the myoma into the myometrium (same as
ESGE/FIGO submucosal lesion classification),
(b) the size of the largest myoma, (c) proportion
of the endometrial surface area occupied by the
base of the myoma, and (d) topography of the
lesion — the location of the myoma with the uterus
(upper, middle, or lower body and whether it is
present in lateral walls as opposed to anterior or

22021 Mayo Clinic

tion of uterine fibroids. (b) International Federation of
Gynecology and Obstetrics (FIGO) classification of uter-
ine fibroids

posterior uterine wall) [9]. The classification sys-
tem provides a point system to calculate a score.
The final score can predict the likelihood of com-
pleting a hysteroscopic myomectomy and the
amount of fluid deficit during the procedure. The
system was however not analyzed for its predic-
tion of other important outcomes like successful
treatment of AUB or fertility.

Fibroids and Fertility

The impact of fibroids on fertility is not well
understood and is not without significant contro-
versy. Whether removal of myomas in asymp-
tomatic women improves fertility remains
unknown and overall, there is insufficient evi-
dence that uterine fibroids (all types) reduce the
likelihood of pregnancy [10]. Data evaluating
reproductive outcomes related to fibroids are
generated from observational studies with many
biases. Most studies have a heterogenous study
design, insufficient patient recruitment and fol-
low-up as well as lack of ideal controls (women
without fibroids). Most reports have no means to
control for size and location of the fibroids, have
inappropriate primary outcomes (clinical preg-
nancy rates rather than live birth rates) and there
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is no accounting for major confounders for fertil-
ity like age in most studies [10].

However, there is consensus to intervene when
there is presence of cavity-distorting myomas for
women with sub/infertility [11]. Pritts and col-
leagues observed lower fertility in women with
cavity distorting fibroids and noted improve-
ments in fertility after removal of these lesions
[12]. The American Society of Reproductive
Medicine (ASRM) committee opinion also states
that there is fair evidence that hysteroscopic
myomectomy for submucosal fibroids improves
clinical pregnancy rates [10]. This improvement
in pregnancy rates is, however, not seen after
removal of subserosal or intramural fibroids that
are not distorting the uterine cavity [10, 12, 13].

It is widely accepted that type 2 fibroids up to
4 cm in diameter and type O—1 fibroids up to 5 cm
in diameter can be safely excised with hystero-
scopic approach [5]. Prior to proceeding with
hysteroscopic surgery, there are several preopera-
tive issues to keep in mind.

Preoperative Considerations
Imaging

Even though a thorough history and physical
examination is the first step in evaluation of any
patient, the importance of preoperative imaging
especially in women with submucosal fibroids
cannot be overemphasized. The three most
important things to consider are (a) location, (b)
size, and (c) number of fibroids present. Imaging
can hence dictate the route of surgery (abdominal
vs. laparoscopic vs. hysteroscopic myomec-
tomy). Additionally, imaging will help determine
if asymptomatic patients need a myomectomy for
enhancement/optimization of fertility. An asymp-
tomatic patient with a type 1 myoma may require
hysteroscopic surgery for fertility enhancement
compared to an asymptomatic patient with a type
4 myoma that otherwise does not distort the cav-
ity. Likewise, a patient with multiple (>10), large
(largest >18 cm) fibroids that range from type
2—6 might require an abdominal approach com-
pared to a patient with a solitary type 2 myoma

who would benefit from hysteroscopic excision.
Likewise, women with larger type 2 myomas
may need a multi-step hysteroscopic resection
(mostly because of fluid deficit limits being hit in
these cases with larger lesions) versus a single
laparoscopic myomectomy, An individualized
discussion with the patient and weighing risk and
benefits of hysteroscopy versus laparoscopy is
necessary.

Ultrasonographic evaluation is typically the
first imaging modality used in most patients how-
ever, ultrasound imaging has operator-dependent
variability, limited field of view (especially when
evaluating large myomas), and can have diffi-
culty in accurately classifying a submucosal
fibroid [3]. Other imaging modalities include
3D-ultrasonography, saline sonohysterography,
magnetic resonance imaging (MRI) and office
hysteroscopy [2] (Fig. 6.2a—d).

Imaging of submucosal myomas can also help
predict the likelihood of completing a hystero-
scopic myomectomy in one sitting based on the
Lasmar classification system [9]. Additionally,
depth of penetrance of submucosal fibroids in the
wall of uterus and myoma size can help guide a
surgeon in picking appropriate hysteroscopic
instruments as well as help counsel the patient for
the need of preoperative therapy to help reduce
myoma volume and size for optimal surgical con-
ditions. Finally, imaging with gadolinium-
enhanced MRI in combination with elevated
lactate dehydrogenase isoenzyme-3 may be help-
ful in preoperatively diagnosing leiomyosarcoma
and may help appropriate management [14].

Evaluation of Hemoglobin/iron
Stores and Other Possible Causes
of Heavy Menstrual Bleeding

Screening for anemia and assessment of iron
stores prior to surgical intervention is critical in
women who present with heavy menstrual bleed-
ing. A complete blood count and ferritin levels
might be useful prior to surgery in patients with
long-standing heavy menstrual bleeding.
Although most hysteroscopic myomectomy pro-
cedures have limited blood loss, normalizing
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Fig. 6.2 Imaging for submucosal fibroid of the same
patient with different techniques. (a) Ultrasonography is
the most used imaging modality for the diagnosis of uter-
ine fibroids. A sagittal view of the uterus is shown here
with a fundal submucosal myoma. (b) Saline sonohys-
terography can further highlight the boundaries of the
myoma. After saline infusion the myoma can be classified
as FIGO type 1 as more than 50% of it is seen in the endo-

hemoglobin and iron stores prior to surgery
reduces overall risk and can prevent unnecessary
post-operative blood transfusions that can other-
wise lead to morbidity after myomectomy [15].
Oral, and intravenous iron, epoetin (a recombi-
nant form of erythropoietin) and gonadotropin
releasing hormone (GnRH) analogs and antago-
nists have all been used for improving hemoglo-
bin and iron stores in otherwise anemic patients
[16-18]. In general, the author utilizes oral iron
therapy as first line and offers intravenous iron
and GnRH analogs to induce amenorrhea if ane-
mia is not corrected with first line measures.

metrial cavity. (¢) Magnetic resonance imaging (MRI) is
another accurate way to assess a uterine fibroid. Here a
sagittal T2-weighted image is shown of the same patient
where the myoma can be classified as FIGO type 1 as
more than 50% of it is seen in the endometrial cavity. (d)
A hysteroscopy can help identify submucosal lesions as
shown in this image. An anterior wall FIGO type | myoma
is noted consistent with sonohysterogram and MRI

Assessing other common metabolic causes for
heavy bleeding like thyroid dysfunction and
abnormalities in prolactin is essential to rule out
causes of abnormal bleeding other than the
myoma.

Use of Gonadotropin Releasing
Hormone (GnRH) Analogs
and Antagonists

The use of GnRH analogs is adopted by many to
reduce myoma size prior to surgery. Typically,
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submucosal myomas >4 or 5 cm could benefit
from size reduction so the lesion could be ame-
nable to hysteroscopic removal in a single sitting.
The use of GnRH analogs does make dissection
of the myoma from its bed harder and the author
in his practice prefers not to use this. The data
supports the use of GnRH analogs for 3-4 months
prior to surgery to decrease fibroid size, uterine
volume, and postoperative anemia; however, its
use has not been shown to improve rates of com-
plete myoma removal [19-21]. Most recently
GnRH antagonist use has shown to reduce heavy
bleeding in women with fibroids [49]; however,
the specific use of GnRH antagonists in the peri-
operative period is still understudied.

Use of Cervical Ripening Agents

Most complications during hysteroscopy occur
with entry of the hysteroscope [22]. Cervical rip-
ening with the use of prostaglandin El analog
(Misoprostol 200400 pg) taken vaginally or
orally 12-24 h before surgery may facilitate cer-
vical dilation, reducing the risk cervical lacera-
tions and uterine perforations with stenotic
cervices. A Cochrane review supports the routine
use of ripening agents which lead to reduction in
cervical lacerations and creation of false cervical
passages [23]. Some intracavitary lesions can
prolapse further into the cavity due to uterine
contractions  following  administration  of
Misoprostol making them more amenable to hys-
teroscopic excision [2].

Timing of Hysteroscopic Surgery

Timing of hysteroscopic surgery in relation to the
menstrual cycle is key for adequate visualization.
Most surgeons perform hysteroscopic procedures
in the mid proliferative phase of the menstrual
cycle after cessation of menses. A thin endome-
trial lining can be beneficial in adequate intra-
cavitary visualization. Alternatively, patients can
be placed on combined oral contraceptives or
GnRH analogs to induce amenorrhea to allow for
scheduling surgery.

Intraoperative Considerations
Use of Preoperative Antibiotics

The overall risk of an infection after hysteroscopy
is very low (0.01-1.42%) [24, 25]. The role of
preoperative antibiotics in this scenario has not
been well established. Given the low risk of infec-
tion the author does not use preoperative antibiot-
ics, an approach that is supported by the American
College of Obstetricians and Gynecologists [26].
An exception to the rule includes resectoscopic
surgery in women with a history of pelvic inflam-
matory disease (PID) [27].

Choice of Distension Medium
for Hysteroscopy

The uterine cavity is a potential dead space that
needs to be distended by a medium for visualiza-
tion during surgery. Classically the distension
medium used has either been carbon dioxide or
some form of fluid [28]. The former is only used
for diagnostic hysteroscopy and the latter for
operative procedures. While distension of the
cavity is key for surgical visualization, it also
causes a common issue of fluid deficit in hystero-
scopic procedures. Absorption of large volumes
of fluid can occur during hysteroscopy leading to
serious complications arising from fluid overload
[29]. Distension fluids are characterized by vis-
cosity and osmolality. The type of distension
medium used for operative hysteroscopy is
mainly dependent on surgeon preference and is
dictated by the type of surgical instrument being
used. (Table 6.2).

High Viscosity Distension Medium

Dextran 32% is an example of high viscosity
solution. This fluid produces excellent visualiza-
tion, especially in cases of bleeding as the solu-
tion is immiscible with blood, however, can cause
anaphylactic reactions and also lead to crystalli-
zation within the hysteroscope [30]. The use of
high viscosity fluids is hence not common at all.
The recommended fluid deficit with high viscos-
ity medium is as low as 300-500 mL [31].
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Table 6.2 Details of common distension media and their applicability in operative hysteroscopy

Distension Osmolality (mOSm/L)- normal plasma Electrolyte Compatibility of energy
medium Classification 285 mOsm/L free source

Glycine 1.5% Hypotonic 200 Yes Monopolar

Sorbitol 3% Hypotonic 165 Yes Monopolar

Mannitol 5% Isotonic 274 Yes Monopolar

Normal saline  Isotonic 285 No Bipolar

Ringer’s lactate  Isotonic 279 No Bipolar

Low Viscosity Distension Medium

Low viscosity distension media can be divided
into isotonic or hypotonic solutions in relation to
the osmolality of plasma which is typically
around 285 mOsm/L. (Table 6.2).

Hypotonic Distension Medium

Low viscosity hypotonic solutions can be used
when utilizing monopolar energy devices during
operative hysteroscopy. Common examples are:
Glycine 1.5%, Sorbitol 3%, and Dextrose 5%.
When the fluid deficit reaches 750 mL, the entire
team including the anesthesiologist and nurse
should be aware and surgery may be continued
with caution. Strong consideration should be
given to stopping the procedure when a fluid defi-
cit of 1000 mL is reached. Going over the recom-
mended deficit can lead to serious complications
that include hypervolemia, hyponatremia, and in
severe cases cerebral edema and increased intra-
cranial pressure [29]. Excessive absorption of
sorbitol can lead to hyperglycemia and hypocal-
cemia [32].

Isotonic Distension Medium

Isotonic solutions may contain electrolytes such as
normal saline solution and Ringer’s lactate solu-
tion, whereas some may be electrolyte free like
mannitol 5% solution. Isotonic solutions contain-
ing electrolytes are used when bipolar energy
devices are available. The use of isotonic fluid is
considered safer as fluid absorption causes volume
overload but not hyponatremia. When the fluid
deficit reaches 1500 mL, the entire team including
the anesthesiologist and nurse should be aware and
surgery may be continued with caution. Strong
consideration should be given to stopping the pro-
cedure when a fluid deficit of 2500 mL is reached.
Complications of fluid overload include flash pul-

monary edema, which can usually be reversed
with careful use of diuretics [29].

The ideal distension solution should be iso-
tonic, nontoxic, cheap, readily available, hypoal-
lergenic, and should be able to be rapidly cleared
by the body. For these reasons the author sup-
ports the use of normal saline or lactated Ringers
solution for almost all operative hysteroscopies,
provided bipolar instruments are available.

Choice of Hysteroscopic Surgical
Instruments

The first description of hysteroscopic myomec-
tomy utilized a urologic monopolar energy resec-
toscope [33]. Since then major advancements
have been made in the field and these days gyne-
cologic surgeons have a list of instruments to
pick and choose from. As a rule, hypotonic fluid
with electrolytes is utilized when monopolar
energy devices are used, whereas isotonic elec-
trolyte fluid with bipolar energy devices [29].

Overall surgeons have a choice of the follow-
ing three types of devices for hysteroscopic
myomectomy:

A. Hysteroscopic resectoscope (monopolar or

bipolar)
B. Tissue  retrieval  systems/hysteroscopic
morcellators

C. Hysteroscopic vaporization probes

A. Hysteroscopic Resectoscope
This technique requires a wire loop that
can resect almost all type 0 and 1 and selected
type 2 fibroids. The cutting current for mono-
polar devices is generally sufficient between
60 and 80 Watts; however, denser and calci-
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fied fibroids might require higher energy in
the range of 120 Watts. Bipolar devices use a
default setting for both cutting and hemosta-
sis [2]. Resectoscopes have an added advan-
tage of being able to excise myomas with
more uterine wall penetration when com-
pared to morcellators. These devices are also
more helpful than morcellators when bleed-
ing is encountered at the time of myomec-
tomy. Bleeding  typically obscures
visualization (especially when using isotonic
fluid). Loop resectoscope devices are helpful
in the cauterization of a bleeding vessel
which not only helps visualization but can
also decrease fluid deficit. Briefly, the elec-
trode is activated with low voltage current to
allow repetitive creation of strips of the
myoma. The loop should only be activated
when target tissue is in contact and once all
landmarks within the cavity (both tubal ostia)

are assessed to confirm correct placement of
the scope within the uterine cavity (rather
than a false passage). There is periodic inter-
ruption needed for removal of tissue frag-
ments, which can be removed one at a time or
all at once [6] (Fig. 6.3a—c).

The use of loop resectoscope requires sur-
gical skill and experience. The risk of perfo-
ration can be high with deeper myometrial
penetration [34]. Moreover, the risk of forma-
tion of intrauterine scar tissue is higher with
use of electrocautery especially if energy is
was used on opposing surfaces within the
endometrial cavity. When targeting deeply
seated type 1 (>40% in wall of the uterus) and
type 2 fibroids, the author finds loop resecto-
scopes to be most useful for a hysteroscopic
approach. Several techniques can be used to
enucleate deeply seated type 1 and type 2
myomas (see tips and tricks below).

METH | 5|
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Fig. 6.3 Hysteroscopic myomectomy utilizing loop
resectoscope. The loop resectoscope is helpful in removal
of deeply seated myomas within the uterine wall. (a)
Image of myoma prior to resection with the loop resecto-
scope. (b) The myoma bed can be seen after completion of

the myomectomy. All myoma fragments were removed
hysteroscopically. (¢) Gross pathology picture of myoma
fragments removed at the time of hysteroscopic myomec-
tomy. Large amounts of tissue can be removed efficiently
with loop resectoscopic devices as shown here
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B. Tissue Retrieval  Systems/Hysteroscopic target tissue into and a rotary-style morcella-
Morcellators tor that is housed within the window. As the

Newer techniques have utilized a tissue
retrieval system which mechanically shaves
and suctions out tissue into a trap or “sock”
permitting adequate removal and histologic
evaluation. The hand piece of a hysteroscopic
morcellator has a window at the tip to feed

window is opened, the tissue is suctioned into
it due to negative pressure. The rotary-style
morcellator is then able to shave the tissue as
it is being fed into the window, with the tissue
fragments being suctioned into the trap or
sock [2, 3, 6, 35] (Fig. 6.4a—c).

Fig. 6.4 Hysteroscopic morcellator can be used for FIGO
type 0 and type 1 myomas that are not deeply seated within
the wall of the uterus. In these images, a case of a previ-
ously incomplete resected type 2 myoma with loop resecto-
scope is shown. Most of the myoma had extruded into the
cavity and for the second surgery a hysteroscopic morcella-
tor was used. (a) This image shows the end of the morcella-
tor with the window and blade within the window noted just

above the black mark. (b) The previously partially resected
myoma can be seen with the lesion extruded into the uterine
cavity- changing it from a FIGO type 2 to a FIGO type 0
myoma. (¢) The specimen is fed into this window.
Activation of the morcellator creates a suction and causes
the blade to rotate within this window, resulting in shaving
of the lesion. (d) The myoma bed can be appreciated after
completion of myomectomy with a morcellator
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Hysteroscopic morcellators are user- Table 6.3 Comparison of hysteroscopic resectoscope to
friendly and several reports have described tissue retrieval systems/hysteroscopic morcellator
fewer complications and less risk of intra- Tissue retrieval systems/
uterine scar tissue. New trainees acquire HySt‘:mSCOplC {55 hySteri’lsct"plc
. . . resectoscope morceliator
adept skills quicker than with the resecto- v pe v :

K Utilizes electric energy Utilizes mechanical
scope [2]. Conversely, these devices tend to (mono or bipolar devices) force of rotary blade
work mostly for type 0 and type 1 lesions  Suited of deeply seated Ideal for type 0 and
where a significant amount of the fibroids is  lesions (deep type 1 and type most type 1 myomas
within the endometrial cavity. Compared to 2 Mmyomas) 1 ——
loop resectoscopes these devices also don’t Has capacity to coagulate Visualization can

) bleeding vessels sometimes be more

work as well when fibroids are hard and cal- challenging
cified based on pre-operative imaging. Requires surgical expertise ~ Can be easily adopted
Finally, any bleeding during the procedure  and skill by newer trainees
makes it much harder to visualize as the R‘Skt‘_’f forf"i?"ﬁ of postop :iowerfmk f?r S
device does not have the ability to pin-point e e,

. bleedi 1. Th h . Specimen pathology is Specimen pathology is
cauterize a bleeding vessel. The author utl-  pregerved preserved
lizes hysteroscopic morcellation for all
endometrial polyps and type O fibroids as
well as type 1 myomas with <40% wall Miscellaneous Tips and Tricks
encroachment. for Deeply Seated Type 1, and Type 2

C. Hysteroscopic Vaporization Probes Fibroids

A multiple edge density electrode can be
used to desiccate larger leiomyomas hystero-
scopically. Vaporizing electrodes are avail-
able for mono and bipolar hysteroscopic
devices [2]. This technique is beneficial for
larger myomas that are not deeply seated in
the uterine wall. Vaporization of the tissue
makes it smaller and more amenable to
removal with loop resectoscope. Although
this technique has its advantages, its use pre-
cludes tissue for histopathology.

This technique should specifically be
avoided at the cornua and isthmus since these
anatomical areas are the thinnest and at high-
est risk of perforation and intraperitoneal
injuries.

Many reports have compared outcomes
from hysteroscopic morcellation to hystero-
scopic resectoscope use for myomas [5]
(Table 6.3). Generally the deeper the extent
of the lesion the lower the success rate of
complete excision with both morcellation and
loop resectoscope; however, a systematic
review concluded that both modalities had
similar resection rate [36]. Long-term out-
comes are also seen to be very similar
between the two modalities [5].

It is recommended that deeply seated type 1 and
type 2 submucosal fibroids be addressed by
expert and experienced surgeons as the excision
of these fibroids is technically difficult and
these procedures are associated with higher risk
of complications. Conventionally type 1
fibroids should not exceed 5-6 cm, whereas a
safe proposed cut off for type 2 fibroids is
4-5 cm for hysteroscopic excision [37]. Several
techniques have been described that can assist
with safe removal of deeply seated myomas.
The common shared objective for all hystero-
scopic resectoscope techniques is to expose the
fibroid capsule as to extrude as much of the
fibroid tissue into the cavity so it can be safely
excised without mechanical or thermal injury to
adjacent endometrium. Some of these tips and
tricks are:

e Cold Loop Technique
This technique is carried out by repeated
and progressive passage of the loop electrode
resectoscope up to the capsule of the fibroid.
Once the plane between the fibroid and
myometrial bed is identified, a suitable cold
blunt loop is used to roll the fibroid and mobi-
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lize it from surrounding myometrial by trac-
tion and counter-traction rather than energy.
Once a significant portion of the fibroid has

delivered to the cavity, a loop resectoscope
can be used to enucleate any remaining dis-
ease [38] (Fig. 6.5a—¢).

Fig. 6.5 Hysteroscopic removal of difficult, deeply
seated submucosal fibroid. (a) A deeply seated lateral wall
FIGO type 2 myoma is noted on hysteroscopy. (b) The
loop resectoscope is used to enter the myoma capsule as
shown. This allows for some of the myoma to be extruded
into the uterine cavity. (¢) The plane between the myoma
and the myometrium is identified, and a cold loop is used

to roll the fibroid from the surrounding myoma bed as is
seen. (d) Once most of the myoma is mobilized from the
myometrial bed, the loop resectoscope is used to excise
the extruded portion of the lesion. This process is repeated
until the entire lesion is successfully excised. (e) The
large, deep myoma bed is noted here after complete
removal of a large type 2 fibroid
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e Enucleation in Toto (Litta’s Technique)

This method utilized a 90° Collins elec-
trode to make an elliptical incision on the
endometrial mucosa that covers the fibroid.
The incision is continued till the plane
between the myoma and surrounding myo-
metrium is noted. Connecting tissue between
the fibroid and myometrium is taken down
with electrocautery. This maneuver leads to
extrusion of the myoma into the cavity, which
can then be excised in the traditional method
with loop resectoscope [39].

e Lasmar Technique

Very similar to Litta’s technique where the
Collins electrode is used to make an “L”
shaped incision (instead of an elliptical) to
get into the myoma capsule [9].

e Hydromassage

Reducing intracavitary fluid pressure aids
the myoma to be extruded toward the cavity.
This principle was first explored by Hamou,
who was the first to propose a rapid cyclic
change in intrauterine pressures using an
electronically controlled irrigation and suc-
tion device [40]. This “hydromassage” could
help the partially resected myoma to further
deliver toward the endometrial cavity for con-
ventional excision with loop resectoscope.

Manual Massage

A manual massage of the uterus has also
been proposed to help a partially resected
myoma in the uterine wall [41].
Circumferential Incision into the Capsule

A circumferential incision around the pro-
trusion of a deeply seated myoma can also be
another way of entering the capsule from all
sides and allowing the myoma to deliver
more toward the endometrial cavity [42].

Use of Pharmacologic Agents

Most hysteroscopic procedures are termi-
nated primarily for safety and to reduce
excessive fluid deficit. Intracervical injection
of dilute vasopressin at 3 and 9 0’clock can
help with vasoconstriction of endometrial
vessels. This helps with reduced fluid deficit
and allows for better visualization as bleed-
ing can be minimized [3].

Intracervical (at hysteroscopy) or intra-
myometrial injection (at laparoscopy) of
Carboprost (a methyl analog of prostaglandin
F (PGF) 2a) can cause uterine contractions
and facilitate in excision of deeply seated
lesions [43, 44].

Finally, as described previously, GnRH
analogs can be used to reduce the size of the
myoma and could help in reducing the risk of
incomplete removal of a deeply seated
myoma [19].

o Safely Completing the Procedure in Two
Sittings

While the goal should always be to com-
pletely excise a myoma, some patients with
larger, deep lesions can reach the fluid deficit
safety sooner than later. In these cases, it
might be best to schedule a second procedure
20-30 days after the initial surgery. The
observation of rapid migration of residual
disease toward the endometrium with parallel
increase in myometrial thickness at the time
of hysteroscopic resection clarifies that once
the myoma capsule is breached, it will typi-
cally deliver toward the cavity [45, 46]. An
interval procedure will allow for more of this
migration to occur, which could allow com-
plete excision at the second surgery.

e Convert to a Laparoscopic Approach

If the myoma is much larger than antici-
pated and completing the surgery in one sit-
ting is key, the procedure could be converted
to a laparoscopic myomectomy which can
facilitate the removal of the deeply seated
lesion. Having surgical expertise and laparo-
scopic suturing skills are essential in being
successful.

Intra- and Postoperative
Complications

Hysteroscopic myomectomy is generally consid-
ered a safe outpatient procedure with overall low
complication rates at 0.1-5% [2]. A few common
complications from the procedure are listed
below:
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Uterine Perforation

The most reported complication during hysteros-
copy is uterine perforation. This commonly
occurs at the time of entry into the cavity or occa-
sionally with uterine sounding. A sudden loss of
visualization or drop in intrauterine pressure and
a rapidly rising fluid deficit are some signs of per-
foration. If perforation occurs the procedure must
be terminated. If increased bleeding is noted or if
perforation occurred with a sharp object or with
cautery, a laparoscopy is recommended [6].

Acute Bleeding/Cervical Trauma

Bleeding is rare but occurs more frequently
after hysteroscopic myomectomy than other
hysteroscopic procedures. Localizing the site of
bleeding is most important. If a cervical lacera-
tion or trauma is noted, it should be addressed
with pressure, chemical cauterization with sil-
ver nitrate or suturing. If bleeding is from within
the cavity and perforation has been ruled out, a
hysteroscopic evaluation may be beneficial. A
bleeding vessel can be cauterized with pin-point
cautery. If bleeding continues, an intrauterine
foley bulb can be placed to tamponade bleeding.
Pharmacologic agents that aid in uterine con-
traction like prostaglandin El, PGF 2a,
methergine, etc., can be used as well to aid with
hemostasis [2, 3, 6].

Air/Gas Embolism

Air embolism during a hysteroscopic excision of
a myoma can occur secondary to absorption of
room air or gas generated during the procedure.
Trendelenburg favors gas absorption, most likely
due to the pressure difference in operating field
and right atrium [31]. A sudden decrease in end-
tidal carbon dioxide is typically the first sign of
gas embolism. Avoiding excessive cervical dila-
tion, minimizing Trendelenburg position, and
purging gas from fluid tubing can be helpful in
prevention of this complication.

Fluid Overload

Fluid overload is a common complication of
large myomas that are deeply seated in the uter-
ine wall. Having an objective assessment of the
fluid deficit is hence critical for operative hyster-
oscopy. This can be achieved using a closed loop/
circuit fluid management system that can accu-
rately determine the amount of fluid given to the
patient through the hysteroscope and the amount
of fluid returned.

Fluid overload can have serious health conse-
quences especially when it results in hypervol-
emic hyponatremia as has been described earlier.
Knowing the fluid deficit limits for each type of
distention fluid (high vs. low viscosity and iso-
tonic vs. hypotonic) is important. For high vis-
cosity and low viscosity hypotonic media, the
author recommends stopping the procedure at a
deficit of 500 and 1000 mL respectively. When
using isotonic solution like normal saline the
fluid deficit should not exceed 2500 mL, unless
the surgeon, anesthesia team, and nurse are
aware. In certain select cases when the patient is
young and has robust cardiovascular system, the
author does exceed that amount only if the proce-
dure is close to completion. In these scenarios the
author will typically insert a foley catheter to
record output closely and provide gentle diuresis
with Lasix (10-20 mg).

Postoperative Intrauterine Adhesions

Formation of intrauterine adhesions has been
reported specifically after hysteroscopic myo-
mectomy that utilized the loop resectoscope and
electrocautery. The rate of scar tissue was around
1.5% in women who underwent a single leiomy-
oma excision, compared to 78% in those who
underwent resection of apposing lesions [47].
Multiple methods have been described to reduce
the chance of formation of scar tissue. These
include the use of postoperative hormone therapy
with high dose estrogen for 1 month followed by
progestin-induced withdrawal bleed, use of phys-
ical barriers like intrauterine stents, intrauterine
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devices, etc. Overall, none of these methods have
shown superiority when compared with one
another [48].

While the risk of postoperative scar tissue is
low, liberal approach to an early “second” look
hysteroscopy has been proposed by some which
may help in reducing the formation of postop
intrauterine scar tissue [31].

Summary

Hysteroscopy overall and hysteroscopic myo-
mectomy in particular has made great advances
in gynecologic surgery. Approaching submucosal
fibroids is key as most of these lesions result in
heavy menstrual bleeding and have an impact on
fertility. Classification of these lesions is
extremely important to select a surgical route.
Preoperating imaging is essential in developing a
surgical plan. Surgeons should be well versed
with the various forms of distension media for
hysteroscopy and different types of surgical
instruments. Deeply seated myomas (some type 1
and all type 2 lesions) require surgical experience
and expertise and in most cases, the use of loop
resectoscope. Certain tips and tricks have been
described in the literature to facilitate the exci-
sion of these tricky lesions. Finally, to safely per-
form surgery, one must be aware of the common
complications that can occur during and after
hysteroscopic myomectomy.
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