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INTRODUCTION
One of the multiple treatment possibilities for myomasis 

hysterectomy which can be performed as Total Laparoscopic 
Hysterectomy (TLH) or Subtotal Laparoscopic Hysterectomy (SLH) 
(Figure 1). As it is a less invasive procedure, patients with myomas 
can consider a subtotal approach (SLH); however, only Total 
Laparoscopic Hysterectomy can protect 100% from new fi broid 
formations, avoid later sarcoma formation, uncontrolled bleedings or 
any other problems arising from the uterus.

Th e etiology of fi broid formation remains unclear in spite of 
numerous theories. Nevertheless, a genetic disposition must be 
given, as Africans have a much higher frequency of multiple myomas 
than Caucasians. Although certain up- and down-regulations in the 
genes of patients with and without myomas have been described, 
no clear strategy for the prevention of fi broids is available. It is 
known that patients who have close relatives with fi broids are more 
likely to develop fi broids themselves. In some patients, fi broids are 
clustered with other disorders. Hereditary leiomyomatosis and renal 
cell carcinoma syndrome is a rare syndrome involving fi broids. 
Individuals with the gene that leads to both fi broids and skin 
leiomyomas are at increased risk for a rare case of kidney cell cancer 
(papillary renal cell carcinoma). 

Understanding which genes are involved in fi broids does not 
automatically tell us why fi broids develop or how to control them. 
From our understanding of fi broid behavior, we would guess that 
genes involved in estrogen or progesterone production, metabolism, 
or action would be involved. Unfortunately, science is seldom that 

straightforward. Most guesses regarding these “candidate genes” turn 
out to be wrong and many studies are usually required to fi nd out 
how these genes lead to disease. Th ere are also small variations called 
polymorphisms in genes that may play a role in infl uencing the risk 
of fi broids. Both polymorphisms and mutations are changes in the 
sequence of genes, but the diff erence is in the degree of change. A 
mutation makes a major change in the gene that leads to a change in 
the protein the gene is coding for, e.g. it can change the amino acid 
from alanine to glycine or cause the protein to be prematurely cut off . 

Evidence for the role of genes in fi broid development and 
growth

 Studies of women with fi broids suggest several reasons to suspect 
that genes play a role in fi broid formation [1,2]. Th e fi rst is that both 
women in a pair of identical twins are twice as likely to have had a 
hysterectomy as both women in a pair of fraternal (non identical) 
twins. Identical twins share 100 percent of their genes, while fraternal 
twins share only 50 percent of their genes. Th is suggests that the genes 
that identical twins share make them more likely to form fi broids, 
since both identical and non identical twins have equal exposure 
to environmental factors. Th is diff erence between identical and 
fraternal twins has been observed in a general population of women 
undergoing hysterectomy and a population of women with fi broids 
leading to hysterectomy [3,4].

Th ere is also evidence that women who have close relatives, such as 
a mother or sister, with fi broids are much more likely to have fi broids 
themselves [5,6]. Th is propensity is called familial aggregation. Just 
as with breast cancer, if you have many relatives aff ected by fi broids, 
your risk of disease is likely to be increased. 

Molecular genetics and genome wide scan for fi broid 
genes

In the age of molecular genetics, we can look for genes involved 
in a disease which is eff ectively looking for a needle in a haystack. Th is 
process is called a genome-wide scan. Th is is a common approach 
to fi nding genes in complex diseases, such as diabetes, asthma, and 
heart disease. With a genome-wide scan, women who are sisters 
and both have fi broids (an aff ected sibling pair) are recruited to 
participate in the study. Th eir DNA is studied for common genes. If 
hundreds of women are studied, each region of every chromosome 
can be examined, and it can be determined which genes are shared by 
the sisters who share the fi broid phenotype but are diff erent in many 
other respects. Th is approach oft en produces novel genes that were 
not previously thought to be involved in the disease process [7-10]. 
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Figure 1: Ultrasound picture of intramural myoma.
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Microscopic facts and fi broid viability

Fibroids are composed primarily of smooth muscle cells. Th e 
uterus, stomach and bladder are all organs made of smooth muscle. 
Smooth muscle cells are arranged so that the organ can stretch, 
instead of being arranged in rigid units like the cells in skeletal muscle 
in arms and legs that are designed to “pull” in a particular direction. 
In women with fi broids, tissue from the endometrium typically looks 
normal under the microscope. Sometimes, however, over sub mucosal 
fi broids there is an unusual type of uterine lining that does not have the 
normal glandular structures. Th e presence of this abnormality, called 
aglandularfuntionalis (functional endometrium with no glands), in 
women having bleeding disorders is sometimes a clinical clue for 
their doctors to look more closely for a sub mucosal fi broid [11]. A 
second pattern of endometrium, termed chronic endometritis, can 
also suggest that there may be a sub mucosal fi broid, although this 
pattern can also be associated with other problems such as retained 
products of conception and various infections of the uterus. Once we 
move beyond hysterectomy as a one-size-fi ts-all solution to fi broids, 
distinctions in size, position, and appearance will likely be important 
for treating fi broids. Once we understand these issues, we may be able 
to tell why some women have severe bleeding and other women with 
a similarly sized fi broid have no problem. 

COSTS OF FIBROIDS
In fact, accurately capturing all the costs attributable to uterine 

fi broids will help us move toward more, and more eff ective, innovative 
therapies. When deciding whether or not to launch a new concept, 
companies typically look at the amount currently spent for other 
treatments. Th e economics of fi broids has chiefl y been discussed in 
terms of the health care costs of hysterectomy. Th is in itself is a huge 
amount of money. According to a recent estimate, in the United 
States, more than $2 billion every year is spent on hospitalization costs 
due to uterine fi broids alone [12]. Additionally, one study estimates 
that the health care costs due to uterine fi broids are more than $4,600 
per woman per year [13]. 

When you incorporate all the costs of fi broids, however, the total 
is even more signifi cant.

• Th e costs of myomectomy, Uterine Artery Embolization 
(UAE), and other minimally invasive therapies

• Th e costs of birth control pills and other hormonal treatments 
to control bleeding

• Th e costs of tampons, pads, and the adult diapers many 
women require to contain the bleeding

• Th e costs of alternative and complementary therapies

• Th e cost of doing nothing (for many women this means 
missing work or working less productively during their 
period).

Why should a patient have a hysterectomy today when so many 
alterative treatment options are available? Firstly, up to a certain 
size of the enlarged uterus, laparoscopic subtotal hysterectomy 
completely solves the problem and if women want to eliminate every 
risk of recurrent fi broids, hysterectomy is their only choice. Secondly, 
hysterectomy also cures coexisting problems, such as adenomyosis, 
endometriosis, endometrial polyps or cervical dysplasia. Th ere is also 
no danger of ever leaving a sarcoma behind. 

Review of all uterine-preserving treatment possibilities 
for fi broids (medical and surgical options)

Th e surgical treatment of fi broids can be diff erentiated between 
less invasive and more invasive surgical techniques. Time and type of 
treatment have to be chosen individually and are dependent on the 
patient and the treating gynecologist (Tables 1,2).

Expectant management

Wait-and-see is a possibility if patients are asymptomatic, decline 
medical or surgical treatment or have contraindications to any kind 
of treatment. However, existing data describe the possibility that 
fi broids can shrink substantially either by optimizing endocrinological 
disorders, such as hypothyroidism, or during the postpartum period 
[14,15].

To pursue the idea of expectant management, the pelvic mass 
must defi nitely be classifi ed as a fi broid and diff erentiated from 
an ovarian mass. Th e complete blood count should be regular, 
especially in patients with severe symptoms, such as menorrhagia or 
hypermenorrhea. Th e women must also be informed that the risk of 
miscarriage, premature labor and delivery, abnormal fetal position 
and placental abruption is increased [16].

Medical therapy

Th e benefi t of medical treatment in the management of women 
with symptomatic fi broids is still diffi  cult to prove. Medical therapy 
can provide adequate symptom relief, especially in cases where 
hypermenorrhea is the leading problem. Th e benefi t of symptom 
improvement decreases in long-term treatment periods so that more 
than 50% undergo surgery within two years. Ulipristalacetate in an 
application of 5 mg daily proved to be a satisfying treatment in many 
clinical studies [17].

Nevertheless, there has been a shift  in traditional thinking that 
medical treatment of fi broids is solely based on the manipulation of 
steroid hormones. A deeper analysis and understanding of specifi c 
genes or pathways associated with leiomyomatosis may open new 
possibilities for prevention and medical treatment [18].

Alternative treatment methods

If the patient does not want to undergo surgery or there are 
contraindications to surgery, there are alternative procedures:

Uterine artery embolization: Th is minimally invasive 
therapeutical option allows an occlusion of the specifi c arteries 
supplying blood to the fi broids. A catheter is introduced via the 
femoral artery under local anesthesia and particles are injected to 

Table 1: Indications for myomectomy.

Fibroid

Symptoms
Yes Treatment

No
No measures if:

-no growths
-no desire for children

Growths

Yes Control

No
No measures if:
-no Symptoms

-no desire for children

Desire for 
children

Yes
Treatment

Dependent on: size, localisation, 
number

No
No measures if:
-no Symptoms

-no growths



SCIRES Literature - Volume 3 Issue 1 - www.scireslit.com Page - 0013

International Journal of Reproductive Medicine & Gynecology

block the blood fl ow to the fi broid. Th is can be an eff ective treatment 
option if the uterus should not be removed, surgery is contraindicated 
and family planning is completed. It results in myoma shrinkage 
of up to 46%. Nevertheless, there is still a signifi cant rate of post 
interventional complications [19,20].

Magnetic resonance-guided focused ultrasound: Th is is a more 
recent treatment method for uterine fi broids in premenopausal 
women. Again, the patients must have completed their family 
planning. In a noninvasive thermo ablative technique multiple waves 
of ultrasound energy are converged on a small volume of tissue, 
resulting in maximal thermal destruction. Th e limiting factors are 
size, vascularity and access [21,22].

Uterine preserving surgical treatment of fi broids

Indications: Surgical treatment of fi broids is still the main pillar 
in the treatment of leiomyomas. Hysterectomy is the only defi nitive 
solution and can be performed as supracervical or total hysterectomy. 
Myomectomy performed by hysteroscopy, laparoscopy, abdominal 
access or with robotic assistance is an alternative surgical method.

Indications for surgical therapy of uterine fi broids are table 1:

1. Abnormal uterine bleeding disorders (hypermenorrhea, 
dysmenorrhea, menorrhagia- and metrorrhagia)

2. Bulk-related symptoms

3. Primary or secondary infertility and recurrent pregnancy 
loss.

Counseling and informed consent: Patients undergoing an 
operative procedure have to be informed of the risks and potential 
complications as well as alternative operating methods. Counseling 
before surgery should include discussion of the entry technique and 
the associated risks: injury of the bowel, urinary tract, blood vessels, 
omentum and other surrounding organs and, at a later date, wound 
infection, adhesion-associated pain and hernia formation.

Counseling needs to integrate the individual risk dependent 
on the BMI of the patient. Depending on the medical history, it is 
important to consider anatomical malformations, number of vaginal 
births, midline abdominal incisions, a history of peritonitis or 
infl ammatory bowel disease [23].

Myomectomy: Myomectomy is a surgical treatment option 
for women who have not completed their family planning or who 
wish to retain their uterus for any other reasons. Th e enucleation 
of fi broids by any method is an eff ective therapy for bleeding 
disorders or displacement pressure in the pelvis. Nevertheless, the 
risk of recurrence remains aft er myomectomy. Furthermore, if any 
other pathologies might be causative or only co-causative for the 

symptoms (such as adenomyosis uteri), these problems will persist 
[24]. Enucleated myomas and pregnancy - related complications have 
been investigated extensively. All operating possibilities, especially 
laparoscopic versus laparotomic, but recently also laparoscopic 
versus robotic - assisted myomectomy have been evaluated. Uterine 
rupture or uterine dehiscence is rare and occurs in only 2% - 4% of 
laparoscopic cases and even less seldom in robotic - assisted and 
laparotomic cases. Careful patient selection and secure preparation 
and suture techniques appear to be the most important variables 
for myomectomy in women of reproductive age [25,26]. Uteri with 
multiple fi broids have an increased number of uterine arterioles and 
venules. Th erefore, myomectomy can lead to a signifi cant blood loss 
and corresponding arrangements should be made [27].

Hysteroscopic myomectomy: Sub mucosal fi broids have 
their origin in myometrial cells underneath the endometrium and 
represent about 15 to 20% of all fi broids. Before the establishment of 
hysteroscopy as a minimally invasive and eff ective treatment method, 
these myomas were removed by hysterotomy or even hysterectomy. 
Increased surgical training, improvement of technology and the 
widespread use of hysteroscopic myomectomy have made it a safe, 
fast, eff ective and cheap method of fi broid resection while preserving 
the uterus [28].

Patient selection concentrates on intra cavitary sub mucous and 
some intramural fi broids. More than 50% of the fi broid circumference 
needs to be protruding into the uterine cavity. Deep myometrial 
leiomyomas require advanced operative skills and have an increased 
risk for perioperative complications and incomplete resection. 
Th e depth of myometrial penetration correlates with the volume 
of distension fl uid absorbed [29,30]. Few data are available on the 
size of myoma that prevents the use of the hysteroscopic approach. 
Th e European Society of Hysteroscopy suggests to limit the myoma 
size to 4 cm but the few existing data report a signifi cant increase of 
complications in fi broids that are > 3cm. Surgical skills determine the 
size and number of myomas that can be resected [31].

Prior to hysteroscopy, knowledge of the patient’s medical history 
is important e.g. history of caesarean section or any other reason to 
expect an anatomical disorder. A vaginal ultrasound scan must be 
performed to precisely determine the uterus location, size and all 
cervical and uterine pathologies [32]. If available and feasible, fl uid 
hysteron - sonography should be performed to better diff erentiate 
the relationship of leiomyoma to the endometrial cavity and the 
myometrium. No prophylactic antibiotic is required to prevent 
surgical site infection.

Th e fi rst step is the dilation of the cervical channel with Hegar 
dilators up to Hegar 9. Th e most commonly used instrument for 
fi broid resection is the monopolar or bipolar wire loop. Using a 

Table 2: Treatment options for uterine fi broids.

Treatment options for uterine fi broids

Conservative Alternative Surgical

Expectant treatment Uterine artery Embolization Myomectomy Hysterectomy

Medical therapy High intensity focused ultrasound Hysteroscopic laparoscopic abdominal Robotic 
assisted Vaginal laparoscopic abdominal

- hormonal Miscellaneous methods (myoma 
coagulation, myolysis - supracervical

- GnRH agonists 
and antogonists - total

- Ulipristalacetate
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monopolar device the fl uid medium must be non-electrolytic, using 
a bipolar device the fl uid medium is isotonic [33]. A continuous fl ow 
allows the clearance of blood out of the uterine cavity to improve 
visualization. Furthermore, the resected pieces can be retracted. 
Nevertheless, the surface of the myoma and the time needed for 
resection increase the risk of excessive fl uid absorption [34].

Th e resectoscope is inserted through the cervix into the uterine 
cavity and aft er distension with fl uid the uterine cavity is carefully 
inspected. Th e monopolar resectoscope requires a cutting current 
of 60 to 120 watts. Bipolar resectoscopes off er the possibility of 
simultaneous cut and coagulation. Th e wire loop passes easily through 
the tissue. Th e incision starts at the highest point of the myoma. Only 
in pedunculated fi broids might the incision cut the peduncle fi rst. Th e 
loop is then moved towards the surgeon using the spring mechanism 
and simultaneously the entire resectoscope is gently pulled 
backwards. Th e wire loop must be in view of the surgeon during the 
whole procedure. Th is motion is repeated until the whole myoma 
has been resected and the surrounding myometrium (depth) and 
endometrium (side) can be diff erentiated. All resected specimen is 
sent to the pathologist. In cases of heavy bleeding and reduced vision 
the endometrium and the cutting surface have to be reinspected. 
Th ese areas can be desiccated with the coagulating current.

Th e resected area will be recovered by the surrounding 
endometrium during the following weeks. Th e complication rate is 
low (0.8% – 2.6%) [34,35]. Complications that can occur, especially 
aft er extensive resection, are uterine perforation or excessive 
fl uid absorption. Absorption of distension fl uid might result in 
hyponatremia or volume overload [36]. Th e recurrence rate is about 
20% in a follow - up period of more than 3 years [31].

5.2.5 Laparoscopic myomectomy: With the improvement of 
laparoscopic techniques and skills, myomectomy can be performed 
laparoscopically in most women. Th e laparoscopic approach is usually 
used for intramural or subserosal fi broids. Th e main advantage 
compared to abdominal myomectomy is decreased morbidity and a 
shorter recovery period. Nevertheless, laparoscopic myomectomy is 
limited by surgical expertise and especially laparoscopic suturing skills 
[37,38]. Selection criteria for laparoscopic myomectomy are location, 
size and number of fi broids. Nevertheless, these characteristics are 
variable in relation to the surgical expertise. Preoperative imaging is 
performed by vaginal ultrasound to assess the precise features of the 
leiomyomas [32,39-41]. 

Laparoscopic myomectomy starts with the usual placement of 
ports and trocars. Aft er placement of the initial port in the umbilicus, 
two ancillary trocars are placed in the lower abdomen about 2 cm 
medial of each iliac crest [41-43]. Myomectomy can lead to severe 
bleeding that will complicate the procedure due to reduced vision. 
Vessel bleeding is controlled by bipolar electrosurgical paddles. 
Intraoperative bleeding can be reduced using vasopressin or other 
vasoconstrictors. Vasopressin is diluted (e.g. 20 units in 100 ml of 
saline) and injected into the planned uterine incision site. Vasopressin 
constricts the smooth muscle in the walls of capillaries, small 
arterioles and venules. Nevertheless, due to side eff ects the surgeon 
should pull back the plunger of the syringe before insertion to check 
that the needle is not inserted intravascularly [44-46]. Alternatively, 
misoprostol can be administered vaginally about one hour before 
surgery to reduce blood loss [47].

Th e uterine incision is preferably made vertically as this allows 
a more ergonomic suturing of the defect. Th e incision is performed 

with a monopolar hook directly over the fi broid and carried through 
deeply until the entire myoma tissue has been reached. Aft er 
exposure of the myoma, it is grasped with a tenaculum or sharp 
forceps and traction and countertraction are applied. Th e removal of 
the myoma can easily be performed with blunt and sharp dissecting 
devices. Capsular vessels should be coagulated before complete 
removal of the myoma as coagulation becomes more diffi  cult if 
traction is unsuccessful and bipolar coagulation occurs in the 
remaining myometrium wall. Subsequent to removal, the myoma 
is morcellated with an electromechanical device under direct vision 
and at a safe distance to all structures, such as the small bowel, to 
avoid inadvertent injury. Th e myoma tissue is removed and sent 
for pathologic evaluation. Th e uterine defect is closed with delayed 
absorbable sutures in one or two layers, depending upon the depth 
of the myometrial defect. It is important that the suture starts at the 
deepest point to avoid any cavity that might lead to a weak uterine 
wall. Furthermore, we tie the knot extra corporeally so that the knot 
can be pushed into the deep layers with full strength (Figures 1-4). 
Alternatively, barbed sutures, such as V-lock, can be used to tighten 
the tissue or a third ancillary trocar can be inserted to hold the suture 
tight. Th e security of the uterine closure has bearing on the risk of 
uterine rupture in subsequent pregnancy. Diff erent kinds of adhesion 
prevention barriers can be applied [48-50]. Women should wait at 
least 4 to 6 months before attempting to conceive [51].

Abdominal myomectomy: Abdominal or open myomectomy 
has its origin in the early 1900s as a uterus- preserving procedure. 
Today, it is mostly performed for women with intramural or 
subserosalmyomas and less frequently for sub mucosal localization. 
Since the introduction of endoscopic procedures, the indication for 
abdominal myomectomy has become rare. It becomes an option 
if hysteroscopic or laparoscopic myomectomy is not feasible or 
if a laparotomy is required for any other reason. Th e indication to 
exclude uterine sarcomas has to be taken very strictly; however, 
uterine sarcoma is a very rare malignancy and the rate of sarcoma 
aft er clinical diagnosis of myoma is very low. Th e risk of severe 
complications in association with open surgery is higher than with 
hysteroscopic or laparoscopic moymectomy. Prophylactic antibiotics 
should be given for any abdominal fi broid operation [52,53]. Aft er 
the Pfannenstil incision either a vertical or transverse uterine incision 
is performed [54]. Th e myoma enucleation is performed by traction 
on the myometrial edges, e.g. with Allis clamps. Aft er exposure of the 

Figure 2: Longitudinal incision of capsule.
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fi broid it can be extirpated. Th e pseudo capsule is typically dissected 
bluntly. Th e uterine defects are closed with sutures in several layers 
to reapproximate the tissue and achieve hemostasis without excessive 
bipolar coagulation.

Robotic myomectomy: Robot-assisted myomectomy is a 
relatively new approach. Th e advantages of robotic surgery are three-
dimensional imaging, mechanical improvement, including 7 degrees 
of freedom for each instrument, stabilization of the instruments 
within the surgical fi eld and improved ergonomics for the surgeon. 
Technical diffi  culties are decreased as suturing is easier than during 
conventional laparoscopy; however, there are few data comparing 
robot-assisted with conventional laparoscopic myomectomy [55-57]. 
Th e advantages compared to abdominal myomectomy are decreased 
blood loss and shorter recovery time. Nevertheless, operation 
duration and operating costs are much higher than for conventional 
procedures. Furthermore, robotic devices are large and bulky. Robotic 
surgery is limited by the lack of tactile feedback and additional team 
training is necessary to minimize the risk of mechanical failure [58]. 
To date no advantage compared to conventional laparoscopy could 
be demonstrated regarding blood loss or operative duration. A more 
secure myometrial closure has not yet been proven [56]. In obese 
patients robot-assisted surgery might be benefi cial [59]. 

HYSTERECTOMY AS TREATMENT FOR 
MYOMAS

As fi broids are the most common indication for hysterectomy 
(30% of hysterectomies in white and 50% of hysterectomies in black 
women), specifi c focus is given to hysterectomies within this article. 
Th e decision for a hysterectomy in a multifi broid uterus depends on 
the wish of the patient, her health status and whether childbearing has 
been completed. Only if the patient suff ers from metrorrhagia does 
the disorder need to be examined pre-operatively in more detail as 
this may be a sign of endometrial cancer or sarcoma. Th e combined 
evaluation of MRI and tumor makers pre-operatively leads to a more 
specifi c diagnosis of rapidly growing uterine masses or adnexas in 
the case of a leiomyomatous uterus or adnexal tumors. Only in those 
cases where malignancy is not suspected is a simple TLH or SLH 
recommended, otherwise an oncological approach has to be selected. 
Hysterectomy, as TLH or SLH, is recommended for the following 
indications:

- Acute hemorrhage with non-response to other therapies

- Completion of family planning and current or increased 
future risk of other diseases, such as cervical intraepithelial 
neoplasia, endometrial hyperplasia or an increased risk of 
uterine or ovarian cancer. Precondition for the indication 
for hysterectomy is that these risks can be eliminated or 
decreased by hysterectomy.

- Failure of previous treatment.

- Completion of family planning and signifi cant symptoms 
(e.g. multiple fi broids or adenomyosis) and the desire for a 
defi nitive solution.

Th e main advantage of hysterectomy over all other therapeutical 
possibilities is the defi nitive solution in eliminating all existing 
symptoms and the risk of recurrence. Nevertheless, the advantage of a 
defi nitive solution that allows freedom from future problems can be an 
obstacle if family planning has not been completed or the patient has 
a personal inhibition against the removal of the central genital female 
organ [60]. Th ese issues must be discussed in advance with the patient 
before the decision for a hysterectomy is taken. Furthermore, for a 
solitary sub mucous, subserous, pedunculated or intramural myoma, 
the complication rate of a hysterectomy has to be compared with the 
complication rate of a myomectomy. Th e operational risks have to 
be compared to the operational risks of hysteroscopy, laparoscopic 
enucleation or conservative management. With the advances in 
cervical cancer screening the prevention of future cervical or uterine 
pathologies is no longer a relevant indication for hysterectomy. Th e 
decision must be tailored to meet the needs of each individual patient. 

Laparoscopic hysterectomy was fi rst introduced in 1989 with the 
aim of reduci

ng the morbidity and mortality of abdominal hysterectomy to 
the level reached with vaginal hysterectomy. Laparoscopic assistance 
for vaginal hysterectomy can be of advantage if there is a need for 
adhesiolysis, a need to treat endometriosis simultaneously, a need to 
treat large leiomyomas and to ensure an easier and safer adnexectomy. 
If feasible, vaginal hysterectomy allows a more rapid and less painful 
recovery than open or laparoscopic surgery and is much cheaper [61].

Removal of ovaries and/ or fallopian tubes

Generally, the ovaries are not removed when a hysterectomy is 

Figure 3: Individual steps of laparoscopic myomectomy including morcellation 
and extraction.

Figure 4: Final situs with enucleated fi broid.
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performed for uterine fi broids. Removing the uterus alone will cure 
the bleeding and the size-related symptoms caused by the fi broids. 
When treating fi broids it is not necessary to remove the ovaries 
as is sometimes the case when treating other diseases, such as 
endometriosis or gynecologic cancers.

According to new research presented at the Annual Clinical 
Meeting of the American College of Obstetricians and Gynecologists 
in 2013, bilateral salpingectomy at hysterectomy, with preservation 
of the ovaries, is considered a safe way of potentially reducing the 
development of ovarian serous carcinoma. Removing the fallopian 
tubes does not cause the onset of menopause, as does the removal of 
the ovaries. Furthermore, prophylactic removal of the fallopian tubes 
during hysterectomy or sterilization would rule out any subsequent 
tubal pathology, such as hydrosalpinx, which is observed in up to 30% 
of women aft er hysterectomy. Women undergoing hysterectomy 
with retained fallopian tubes or sterilization have at least double the 
risk of subsequent salpingectomy. Removal of the fallopian tubes at 
hysterectomy should therefore generally be recommended [62].

Should the ovaries be removed or left in place?

Many physicians were taught that at a set age (which varies 
between 35 and 50) women should be told that removal of the ovaries 
is recommended as part of the surgery, with the speculation of “while 
we are there, we may as well.” Th e general teaching had been that 
ovaries have no function aft er menopause and the risk of ovarian 
cancer increases with increasing age, so removing the ovaries near 
the time of menopause was a no-lose proposition. Th is was especially 
true if hormone replacement therapy could be used to help younger 
women transition to the time when they would naturally go through 
menopause. 

However, more recent research suggests that although aft er 
menopause the ovaries produce little estradiol (the major estrogen 
in premenopausal women), they make a tremendous amount of 
androgens (usually thought of as male hormones) [63]. It is thought 
that these androgens may be important in maintaining mood and 
sex drive [64-66]. In addition, the risks of hormone replacement 
have become clearer, and many women choose to use hormones 
following menopause [67,68]. (Most women are aware that there has 
been research form the Women`s Health Initiative demonstrating 
signifi cant complications with postmenopausal hormone replacement 
therapy. However, it is not widely known that the risks are lower for 
women without a uterus, who are able to take estrogen alone [68]. 
Recently the association of premature loss of ovarian function and the 
increasing risk of heart disease has also been explored [69]. 

Considering all these factors, there are good reasons to retain the 
ovaries if possible. Th e major reason to remove them at the time of 
fi broid surgery is if the woman has a high risk of ovarian cancer. 

Should the fallopian tubes be resected in cases of 
hysterectomy?

Once the reproductive function is completed, the tubes of a 
female should be removed within the reproductive age while ovaries 
need to stay to support the female wellbeing. Beyond the reproductive 
age, the fallopian tubes should always be removed with the uterus 
while ovaries are routinely removed only above the age of 65 years.

According to new research presented at the 2013 Annual Clinical 
Meeting of the American College of Obstetricians and Gynecologists, 
bilateral salpingectomy, the removal of both fallopian tubes during 

hysterectomy while preserving the ovaries, is considered a safe way of 
potentially reducing the development of ovarian serous carcinoma, 
the most common type of ovarian cancer. Increasing evidence 
points toward the fallopian tubes as the origin of this type of cancer. 
Removing the fallopian tubes does not cause the onset of menopause, 
as does removal of the ovaries. 

Prophylactic removal of the fallopian tubes during hysterectomy 
or sterilization would rule out any subsequent tubal pathology, 
such as hydrosalpinx, which is observed in up to 30% of women 
aft er hysterectomy. Moreover, this intervention is likely to off er 
considerable protection against later tumor development, even if the 
ovaries are retained. Th us, we recommend that any hysterectomy 
should be combined with salpingectomy. Women undergoing 
hysterectomy with retained fallopian tubes or sterilisation have at 
least a doubled risk of subsequent salpingectomy. Removal of the 
fallopian tubes at hysterectomy should therefore be recommended 
[62,70].

As the indication for abdominal hysterectomy in benign diseases 
has become very rare, it is not discussed in this article. Even as 
robot-assisted laparoscopy has not yet shown any advantage for the 
experienced surgeon in the treatment of hysterectomy and therefore 
is not recommended by the American Association of Gynecologic 
Laparoscopists (AAGL), we are sure it will one day replace 
conventional laparoscopic or vaginal procedures [71].

Vaginal hysterectomy

Before starting a vaginal hysterectomy a bimanual pelvic 
examination is performed to assess uterine mobility and descent, 
and to exclude unsuspected adnexal pathology. Only then can a fi nal 
decision be made whether to proceed with a vaginal or abdominal 
approach. Th e operation starts with entry into the cul-de-sac. Th e 
uterosacral ligaments are identifi ed and clamped, including the lower 
portion of the cardinal ligaments. In the next step the vesicovaginal 
space is opened and aft er identifi cation of the peritoneal fold it is cut 
and the cardinal ligaments are lighted, including the uterine vessels. 
Most adnexa can be removed by grasping the ovary and clamping 
the infundibulopelvic ligament. Th e uterus can then stepwise be 
enucleated from the remaining peritoneal fold at a safe distance 
from the bladder. Th e peritoneum can either be closed or left  open 
and the vaginal epithelium is reapproximated in either a vertical or 
a horizontal manner. A myomatous uterus has to be morcellated in 
a piecemeal manner. Sometimes it is necessary to enucleate solitary 
large myomas or to perform intramyometrial coring, especially in 
cases of diff usely enlarged uteri [72,73].

Subtotal Laparoscopic Hysterectomy (SLH)

Th e supracervical hysterectomy was fi rst described in 1990 by 
Lyons and in another technique by Semm. Th e operative technique is 
similar to the total laparoscopic hysterectomy. Only aft er occluding the 
ascending branch of the uterine artery is the uterine corpusresected as 
reverse conus down to the endocervical canal [74]. For SLH and TLH 
the trocar placement is the same as for laparoscopic myomectomy 
(see above). Th ere is no need to perform ureterolysis at the beginning 
of the operation as the ureter is at a safe distance if the suturing line is 
kept strictly at the uterine wall. Th e infundibulo pelvic ligament and 
the round ligament are divided from the pelvic side wall and, if the 
adnexa are to remain in situ, division of the adnexa from the uterus. 
Th e broad ligament is then opened, dissected and each leaf separately 
coagulated. Th e bladder is separated from the uterus by opening the 



SCIRES Literature - Volume 3 Issue 1 - www.scireslit.com Page - 0017

International Journal of Reproductive Medicine & Gynecology

vesico uterine ligament and pushing the bladder downwards for 
about 1-2 cm. Th is is followed by presentation of the ramus ascendens 
of the uterine artery and division of the uterine pedicles with the same 
stepwise dissection of the left  adnexa. A thorough inspection of the 
cervix then takes place. Th e cervix is separated from the uterus with 
the help of the electric cutting loop or any other cutting instrument. 
Th is is followed by coagulation of the cervical canal and closure of 
the peritoneum over the remaining cervical stump for infection and 
adhesion prevention. Aft erwards morcellation of the uterine body is 
performed and, if the adnexa are also resected, they should be put into 
an endo bag for extraction. 

Total Laparoscopic Hysterectomy (TLH) 

SLH should be avoided if adenomyosis uteri are suspected 
because parts of the endometrial glands remain in the cervical 
and paracervical channel. Th ese can cause an early recurrence or 
persistence of the symptoms although the few existing data off er no 
direct confi rmation of this view [75,76].

Th e surgical steps of the TLH are identical to the SLH, the only 
diff erence being that a uterine manipulator is placed in the vagina 
before the operation. Aft er separation of the bladder from the uterus, 
the bladder is pushed and dissected down 2-3 cm to clearly visualize 
the rim of the cervical cap. In cases of post-cesarean section, a gentle, 
blunt and intermediate sharp dissection has to be carried out. Th e 
uterus is lateralized by pushing up the manipulator. Th e uterine 
artery and vein with collateral arteries are completely coagulated near 
the cervix and dissected. Th e vagina is resected from the cervix with 
the monopolar hook by fi rmly stretching the manipulator cranially 
and carefully performing an intrafascial dissection leaving the sacro-
uterine ligaments almost completely in place. Th is is in accordance 
with the Classic Intrafascial Supracervical Hysterectomy (CISH) 
technique introduced by Kurt Semm [77]. Th e uterus is then retracted 
through the vagina while still fi xed to the manipulator. If the uterus 
is too large, it has to be morcellated either intra-abdominally or 
transvaginally. Th e vagina is closed with 2 corner sutures and 1 or 2 
sutures in between the corner sutures. Th e sacro-uterine ligaments 
and the middle portion of the vagina are stitched and elevated to 
prevent vaginal prolapse or enterocele formation at a later time. 
Peritonealization and drainage are not required. 

With the improvement of endoscopic surgery and above all the 
improvement in endoscopic suturing laparoscopic-assisted vaginal 
hysterectomy has become obsolete, especially as this technique does 
not include a suspension of the cardinal and sacro-uterine ligaments.

CONCLUSIONS
Treatment options for uterine leiomyomas vary. Th e choice of 

treatment should be made on an individual basis taking into account 
the following factors: the patient’s level of suff ering due to bleeding 
disorders or displacement-caused pain, the status of family planning 
and the patient’s preferences regarding the diff erent treatment 
options.

In asymptomatic women expectant management is suggested 
except for hydronephrosis caused by displacement or hysteroscopically 
resectable submucous fi broids in women who pursue pregnancy.

In postmenopausal women without hormonal therapy fi broids 
usually shrink and become asymptomatic. Th erefore, expectant 
management is the method of choice. However, sarcoma should 
be excluded if a new or an enlarging pelvic mass occurs in a 

postmenopausal woman. Surgical treatment is the option of choice 
if the leiomyomas are symptomatic. If there are contraindications 
to operative procedures or hysterectomy is declined by the patient 
for personal reasons, any of the alternative treatment options can be 
considered (medical, embolization or guided ultrasound).

In premenopausal women appropriate submucosal leiomyomas 
should be resected hysteroscopically if the women wish to preserve 
their childbearing potential and / or they are symptomatic (e.g. 
bleeding, miscarriage). Intramural and subserosal leiomyomas 
in women who wish to preserve their fertility can be removed 
laparoscopically. Nevertheless, an appropriate surgical technique 
and advanced laparoscopic skills are necessary. If this cannot be 
guaranteed, abdominal myomectomy has to be recommended or 
referral to a laparoscopic center to maximize the possibility and safety 
of pregnancy aft er uterine reconstruction. Th e risk of uterine rupture 
in pregnancy following myomectomy needs to be discussed with the 
patient.

Robotic assistance might make laparoscopic suturing easier; 
however, to date there are too few data to support this contention.

For women who have completed their family planning, 
hysterectomy is the defi nitive procedure for relief of symptoms and 
prevention of recurrence of fi broid-related problems. With increasing 
experience in laparoscopic hysterectomies, the risk of side eff ects has 
become manageable. In relation to the compliance and individuality 
of the patient, the suitable solution can be laparoscopic supracervical 
or total laparoscopic hysterectomy.
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