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Introduction

INTRODUCTION

Intra-cytoplasmic sperm injection (ICSI)

As the name implies, ICSI is the injection of a single sperm directly into the
cytoplasm of the oocyte. The first clinical success of ICSI, in 1992, lead to worldwide
adoption of this procedure as the ultimate micro-assisted fertilization approach. This
procedure by-passes most natural barriers that the sperm has to encounter In recent times it
was developed to procure conception and pregnancy, which resulted in live offspring in
domestic and laboratory animal species.

Indications of ICSI:

There are two main groups of patients that may require ICSI:

1. Patients who have a severe sperm problem, which prevents them from even
attempting conventional or a modified form of in-vitro fertilization( IVF)

2. Patients who have previously attempted IVF due to any cause of infertility, but
have failed to achieve fertilization (generally on more than one occasion).

Infertility:

The standard medical definition of Infertility is the inability of a couple to conceive
after 12 months of sexual intercourse without the use of contraception. The terms primary
or secondary infertility are used depending upon whether the couple has not or has
previously achieved a pregnancy respectively. Infertility affects approximately 10-15 % of
the couples in the reproductive age group, which makes it an important component of
gynecological practice.

Causes of Infertility:

The causes of infertility can be divided into four major categories: female factors
including anovulation, luteal phase defects, tubal or peritoneal factor, cervical factor,
uterine factor, and vaginal factor, male factors, combined factors, and unexplained
infertility. It 1s difficult to assign exact percentage to each of these categories; however, it
1s generally reported that in approximately 45% of cases, infertility is mainly due to a
female factor, 30% to a male factor, in 20% to abnormalities detected in both partners, and
5% of cases no diagnosis can be made after a complete investigation. ¥

Causes of Female Infertility:"’

1. Causes of Failure to Ovulate account for 30% of women's infertility.

2. Causes of Poorly Functioning Fallopian Tubes affect approximately 25% of infertile
couples.

Endometriosis approximately 10% of infertile couples is affected by endometriosis.

4. Uterine causes at least 10% of all cases of female infertility are caused by an abnormal
uterus.
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5. Behavioral Factors:

It is well-known that certain personal habits and lifestyle factors impact health; many
of these same factors may limit a couple's ability to conceive for example (Diet,
Exercise, Smoking, Alcohol, and Drugs).

6. Environmental and Occupational Factors:

The ability to conceive may be affected by exposure to various toxins or chemicals in
the workplace or the surrounding environment. Substances that can cause mutations,
birth defects, abortions, infertility or sterility are called reproductive toxins; four
chemicals are now being regulated based on their documented infringements on
conception which are (Lead, Medical Treatments and Materials, Ethylene Oxide, and
Dibromochloropropane (DBCP).

Uterine Causes of Infertility:

Many women who have uterine problems may have no problems getting pregnant,
but they may have difficulty in keeping the pregnancy as they tend to miscarry. Most
women have no symptoms, some women will have scanty periods, some patients may also
complain of heavy periods (due to fibroids). ©

1. Fibroids:

Fibroids are benign growths of the muscle of the uterus; they are very common
especially in late reproductive life. Many women who have fibroids are fertile and have no
problems with keeping the pregnancy. However, if the fibroid significantly distorts the
cavity of the uterus, it may interfere with embryo implantation.

2. Intrauterine adhesions:

Adhesions in the uterine cavity may be a consequence of infection (endometritis) or
surgery such as D&C (scraping of the uterus).

3. Asherman’s syndrome:

In Asherman’s Syndrome, scar tissue forms inside the uterus causing cessation of
menstrual bleeding and infertility. It has been believed that the cessation of bleeding is
directly due to the scar tissue damaging the normal endometrial lining tissue. "

4. Congenital anomalies:

Congenital anomalies of the uterus may result from Mullerian agenesis (aplasia),
insufficiently developed uterus (uterine hypoplasia), or failure of fusion Mullerian halves,
e.g. bicornuate or septate uterus.

Evaluation of uterine factor before ICSI is done by:

Obtaining a history from the patient is the most important diagnostic tool. A history
of recurrent abortions, uterine surgery, postpartum uterine infections, retained products of
conception, or postpartum curettage should alert the clinician to a possible uterine factor, a
history of abnormal bleeding, such as midcycle spotting, may represent an intrauterine
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polyp or fibroid. Recurrent malpresentation during pregnancy or recurrent pregnancy loss
often suggests a uterine anomaly, such as a septum or bicornuate uterus. **

Tests used for diagnosis are:
e Hysterosalpingogram(HSG)
e Hysteroscopy and laparoscopy
o Ultrasound (abdominal &trans vaginal)
 Saline infusion sonohysterography(SIS)
e Endometrial biopsy

e Some consider MRI useful for evaluating intrauterine pathology, but MRI is a
relatively expensive test.

Hysteroscopy:

Hysteroscopy is the process of viewing and operating in the endometrial cavity from
a trans-cervical approach.

Procedure:

It is best done when the endometrium is relatively thin, that is after menstruation, and
patient is in a lithotomy position.

Local anesthesia can be used. Simple operative hysteroscopy can also be done in an
office or clinic setting. Hysteroscopic intervention can also be done under general
anesthesia (endotracheal or laryngeal mask) or Monitored Anesthesia Care (MAC), but a
short diagnostic procedure can be performed with just a Para cervical block using
the Lidocaine injection in the upper part of the cervix. %

Indications of Hysteroscopy:

o Abnormal uterine bleeding""

Hysteroscopy has nearly replaced standard D&C for the management of abnormal
uterine bleeding (AUB), as it allows for direct visualization, diagnosis and treatment of
intrauterine abnormalities, and it often offers an opportunity for simultaneous treatment.
Uterine sampling can be done by means of endometrial biopsy, D&C, or direct
visualization with hysteroscopy and specific biopsy procedures. Evaluation of the uterine
cavity with sonohysterography or diagnostic hysteroscopy is up to 88% effective in
identifying polyps and sub mucosal fibroids.

e Infertility

Hysteroscopy is not part of the routine workup for infertility, but when compared
with Hysterosalpingography, hysteroscopy is equivalent for evaluating the uterine cavity,
and it increases accuracy in diagnosing the cause of intrauterine filling defects. In
unexplained infertility, hysteroscopy may be performed simultaneously with laparoscopy
to evaluate the uterine cavity and cervix. But for patients with recurrent miscarriage and
intracavitary fibroids, surgery increases rates of viable pregnancy outcomes. '?
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e Mullerian anomalies:

Approximately 1-2% of all women, 4% of infertile women, and 10-15% of patients
with recurrent miscarriage have Mullerian anomalies. These anomalies range from
didelphys to Mullerian agenesis. Uterine septum and in utero diethylstilbestrol (DES)
exposure are more likely to be associated with miscarriage than is uterus didelphys.
Patients with a bicornuate uterus have a >50% live birth rate compared with those with a
uterine septum, who has a <30% live birth rate. Patients with in utero DES exposure are
likely to have a T-shaped uterus with corneal restriction bands, pretubal bulges, lower-

uterine-segment dilation, and a small and irregular cavity with borders resembling
adhesions. !>

e Polyps and fibroids:

Polyps and sub mucosal fibroids can be definitively diagnosed with hysteroscopy; the
advantages of hysteroscopic resection are numerous and include treating irregular bleeding and
obtaining tissue diagnosis. If a fibroid is predominantly sub mucosal, complete resection is
possible.

In patients desiring to maintain fertility, hysteroscopic myomectomy for sub mucous
fibroids 1s a reasonable option; minimal cauterization should be used to decrease damage
to otherwise healthy endometrium. > '

¢ Intrauterine adhesions:

Intrauterine adhesions are often associated with amenorrhea and infertility.
Hysteroscopy can be used to diagnose and treat these adhesions; filmy adhesions can be
often broken by distention alone, whereas the dense adhesions often require cutting or
excision with blunt, sharp, electro cautery, or laser techniques.

¢ Proximal tubal obstruction:

In Many cases proximal tubal obstruction may simply be due to spasm., and
cannulation of the tubes can be performed at the same time.

Contraindications of Hysteroscopy: (17

In general, hysteroscopy is avoided in patients with the following findings:
e Active cervical or uterine infection.

e A large uterine cavity, i.e., longer than 10 cm in length (clinically similar to a 12-
week pregnant uterus.

e Severe medical conditions precluding surgery.

® Pregnancy.
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Complications of hysteroscopy:

Mechanical complications:

Perforation and cervical trauma are 2 of the most common complications of
hysteroscopy, with uterine perforation rates of approximately 0.7-0.8%. Risk factors for
perforation include cervical stenosis, severe uterine ante flexion or retro flexion, infection,
myomas of lower uterine segments, and synechiae. Most cervical traumas and uterine
perforations occur during dilation of the cervix-

Media-related complications:

The risk of gas embolism is the primary complication associated with the use of CO2
as the distention medium. Intrauterine pressures should be maintained below 100 mm Hg,
with maximal flow rates less than 100 mL/min. The risk of absorption of media is minimal
under normal operative conditions.

Risk factors for clinically significant intravasation of fluid include prolonged
operative procedures, the use of large volumes of low-viscosity media, or the resection of
fibroids or myometrial trauma that results in open uterine venous channels or unidentified
perforations. When large volumes of non-electrolyte solutions are absorbed, subsequent
hyponatremia, hypervolemia, hypotension, pulmonary edema, cerebral edema, and
cardiovascular collapse can occur. Absorption (or deficit) of nonelectrolyte solutions must
be closely monitored throughout operative hysteroscopy. Some suggest that of all
nonelectrolyte media, 5% mannitol has the safest adverse-effect profile because it can
maintain a patient's osmolality despite hyponatremia, improving neurologic outcomes. ¥

Bleeding:

Bleeding during or after surgery is the second most common complication of
hysteroscopy (0.25% of all cases). Myomectomy is the procedure with the highest
complication rate (2-3%).

Infection:

Infection is an uncommon complication of hysteroscopy. Even with Dextran 70,
which is a polymerized sucrose, infection is rare in a patient who is preoperatively
screened. If a patient has a preoperative infection or a significant history of pelvic
inflammatory disease, treatment before surgery is recommended:

Office hysteroscopy (OH):

OH 1s well-tolerated minimally-invasive procedure, which allows reliable visual
assessment of the cervical canal and uterine cavity and provides the opportunity to perform
therapy in the same setting with low cost, minimal morbidity and inconvenience to the
patient, and some lesions diagnosed can be operated easily using different equipment
introduced through the operative channel of the hysteroscope. With the technical
developments (video camera, mini-hysteroscopes, photo documentation, distention
medium), it was believed that the requirements are fulfilled for the establishments of office
hysteroscopy in daily gynecology practice.
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Technique of atraumatic diagnostic hysteroscopy (the vaginoscopic
approach) @

1. No cervical dilatation.

2. No blind insertion of instruments into the uterine cavity.

3. No use of tenaculum.

4. Atraumatic and sight controlled insertion of the hysteroscope.
5. Use non irritating distention medium (ionic watery solution).

6. No anesthesia or analgesia necessary.

Mini-hysteroscopy with optics <3 mm in diameter has reduced invasiveness and
allows faster evaluation without dilatation.

Most references suggest that office hysteroscoyy 1s a well-tolerated procedure and
recommend analgesic use only in selected patients. *

Beside the diagnostic and therapeutic effect of office hysteroscopy on the
endometrium, it has been reported by Karimzadeh 2009, that local endometrial injury by
office hysteroscopy increases the implantation rate through the release of chemical
mediators such as histamine and growth factor. Also another paper published by Gnainsky
2010 mentioned that local injury of the endometrium induces an inflammatory response
that promotes successful implantation. %

Indications %+ %)

e Abnormal uterine bleeding
e [nfertility

e Abnormal findings by other diagnostic tools e.g. ultrasound, Hysterosalpingography
(HSG), magnetic resonance imaging (MRI), and blind biopsy.

® Repeated pregnancy loss.

e Suspicious of uterine congenital anomalies
® Suspicious of intrauterine adhesions.

e Misplaced foreign bodies' e.g.IUD.

e Follow up of medical (e.g. tamoxifen) or surgical treatment

Chromohystroscopy:

Chromo endoscopy 1s a widely used technique in gastrointestinal imaging. Over the
last decade; endoscopic systems have acquired great power due to high-resolution images,
Chromohystroscopy was first introduced after the study by Kucuk and Safali in
2008, where they combined Chromo endoscopy and hysteroscopy as a new avenue to
improve the diagnostic value of hysteroscopy (by using methylene blue dye) in the setting
of assisted reproduction. ¢
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Methylene blue (CI 52015): >

Methylene blue is a heterocyclic aromatic chemical compound with the molecular
formula C;¢HgN3SCL. It has many uses in a range of different fields, such as biology ,
chemistry, and medicine such as:

e Combined with light(phototherapy)
® Methemoglobinemia

e Cyanide poisoning

e Dye or stain

® Placebo

e [fosfamide neurotoxicity

® Vasoplegic syndrome after cardiac surgery
Other commercial use

Synthetic
dye for
textiles

Redox
indicator

Early
Alzheimer's

Dye for
surgical Huntington’s

procedures " disease

Methylene blue

Laboratory use
asnonpnadelay] |[enuayod

Dye for l

staining Parkinsons

nucleic disease
acids

Methemoglobinemia

FDA-approved drug

Figure (1): Uses of methylene blue.

Implantation failure:

Clinicians have yet to agree the definition of implantation failure, and in many
studies no definition is described in the methodology section. Some investigators consider
it to indicate a negative pregnancy test 2 weeks after embryo transfer (i.e. IVF\ICSI
failure). Others use the term to indicate either absence of a gestational sac on ultrasound 5
weeks after transfer or of a fetal heartbeat at or beyond 3 weeks of pregnancy, and some
even consider failure as absence of a live birth after IVF (Munné et al., 2003; Takahashi et
al., 2004; Check et al., 2005; Thornhill et al., 2005). -39
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Table (I): Etiological factors in implantation failure during IVF. ¢V

Factors

Maternal age,
oocyte and
embryo quality

Poor ovarian reserve and age related chromosomal aneuploidies Parental balanced
translocation.

Antiphospholipid antibodies
Abnormal expression of endometrial cytokines and natural killer cells
Shared parental human leukocyte antigens

Immunological
factors

Endometrial | Abnormal expression of endometrial estrogen and progesterone receptors
receptivity Abnormal expression of endometrial integrins and pinopods Luteal phase defects

Endometrial polyps and sub mucous fibroids
Uterine, tubal | Intramural fibroids
and peritoneal | Hydrosalpinges
factors Endometriosis
Infection

Causes of Failure of Implantation after ICSI:

The cellular and molecular interactions between the endometrium and implanting
blastocyst remain poorly understood. Implantation failure is therefore an important rate-
limiting step during IVF. The definition of implantation failure varies from place to place.
The most frequently used criteria, however, are repeated, consecutive failure of embryos to
implant following IVF.

Poor ovarian reserve and age related chromosomal aneuploidies:

Increasing maternal age is a proven adverse factor in reproductive performance.
Ovarian reserve decreases progressively after the age of 35 years and such women
undergoing IVF become increasingly more prone to aneuploidies and mosaicisms
involving the sex chromosomes and autosomes 13,16,18,21, and 22. 62

Antiphospholipid Syndrome:

Antiphospholipid syndrome 1s now well recognized as an etiological factor in
recurrent miscarriage and the treatment with low dose aspirin or low-molecular weight
heparin is now well established.®® Unfortunately, the same success story cannot yet be
said for implantation failure. A few observational studies have reported a higher
prevalence of antiphospholipid antibodies in women with repeated implantation failure. ¥

Abnormal expression of cytokines and natural Killer cells:

An increased expression of the 2endometrial cells and production of interleukins (IL-
4,1L-6, IL-11 and IL 10) are believed to enhance reproductive outcome, ©> whereas a high
level of endometrial pro-inflammatory Thl cells and production of tumor necrosis factor-a
and IFN-g are associated with impaired implantation. The relative concentrations within
the decidua basalis are also being studied. But some cases of RIF were related to local dys-
regulation of the normal expression or action of various cytokines and elevated
endometrial NK cells. ®
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Shared parental human leukocyte antigens:

Human leukocyte antigens (HLAs) are proteins located on the surface of the white blood
cells and other tissues in the body. When two individuals share the same HLAs, their tissues
are immunologically compatible. Early reports proposed that recurrent pregnancy losses may
result from impaired immune responses leading to the absence of maternal leukocytotoxic
antibodies, maternal blocking antibodies and defects in molecular immunosuppressive factors
(cytokines and growth factors) at the local decidual/trophoblastic level. ¢”

Endometrial receptivity and luteal phase defects:

Endometrial receptivity is dependent on adequate stimulation of estrogen and
progesterone receptors in glandular and stromal cells. These steroid actions are mediated
either by direct action on receptors or via paracrine mediators. Progesterone stimulation of
an estrogenized endometrium leads to the production of proteins and other substances like
integrin adhesion molecules and special markers called pinopods, which are thought to
represent the implantation window. ¥

Uterine, tubal and peritoneal factors:

There are reports of undiagnosed endometrial pathologies like polyps, sub mucous
fibroids, endometritis and synechiae causing repeat IVF\ICSI failures. There may be a link
between intramural uterine fibroids and implantation failure, as small prospective
controlled trials have suggested that fibroids may have adverse effects on outcome of IVF.
One of these showed a halving of live birth rates in women with intra-mural fibroids of less
than 5 cm, who underwent IVF without prior myomectomy. Similarly, there is evidence
that hydrosalpinges halves IVF success rate. . Hydrosalpinx fluid 1s commonly slightly
alkaline and may contain cytokines, prostaglandins or other inflammatory compounds.
These compounds may have either direct embryo-toxicity or adversely affect the
endometrium. Reflux of hydrosalpinx fluid into the uterine cavity may result in
diminishing embryonic endometrial apposition. Current evidence-based-practice i1s
therefore to offer unilateral or bilateral salpingectomies prior to IVE. %

Defective embryonic development:

Using fluorescence in-situ hybridization (FISH) for chromosomes 13, 16, 18, 21, 22,
X and Y on blastomeres from biopsied embryos, Gianaroli and later Pehlivan et al found
that the percentage of embryonic aneuploidy was higher in RIF (54-57%) compared with
controls (36%). Thus, it can be assumed that many patients with RIF develop a high
percentage of chromosomally abnormal embryos that fail to implant despite good
morphology and developmental rate. Thus, it can be assumed that many patients with RIF
develop a high percentage of chromosomally abnormal embryos that fail to implant despite
good morphology and developmental rate.

The zona pellucida, which surrounds the mammalian oocyte, hardens naturally after
fertilization to prevent polyspermic fertilization and to protect the integrity of the pre-
implantation embryo. Increased zona thickness was associated with lower implantation
rates. Zona hardening, which may be induced by in vitro culture or by in vivo ageing, can
also affect hatching (De Vos A, Van Steirteghem A 2000). Thus, failure of the zona to
rupture has been suggested as a possible cause of RIF. !
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Culture media and stimulation protocols:

It is now well known blastocyst transfer programs generally outperform zygote or

embryo stage transfers. Yet, a controlled trial suggested that culture media have a variable
effect on pregnancy rates after IVF. When clinics, rather than apply a blanket protocol to all,
modify their treatment protocols to suit individual clinical findings based on past
reproductive performances, results are generally better. There are no controlled studies to
prove that changing any specific medication or stimulation protocol can improve treatment
outcome.
Endometrial pathologies ®” *© can contribute to a less nutritive and/or to a
hostile environment for the implanting blastocyst, placentation and growth of the fetus.
Additionally, any coexisting abnormal myometrial activity and any abnormal uterine cavity
can result in premature expulsion of the products of conception Examples include:
endometritis, endometrial atrophy, endometrial sclerosis, poorly developed endometrial
vessels and glands, asynchronous endometrial development, endometrial polyps, sub mucous
fibroids, endometrial synechiae and malformations of the uterus.

Higher live birth rates were reported following treatment of these uterine pathologies
in a number of case-controlled studies. It has been estimated that up to 33% of women would
benefit from routine screening, diagnosis and selective treatment of relevant uterine
pathologies before undergoing IVF treatment, and up to 22% of women after repeated
unsuccessful IVF treatments.

Office hysteroscopy and implantation failure:

Embryo transfer is the stage of the in vitro fertilization treatment cycle that has the
highest failure rate. Recurrent implantation failure (RIF) may be due to unrecognized
uterine pathology. Hysterosalpingography, transvaginal ultrasonography and saline
infusion sonography are the tools to assess the inner architecture of the uterus while
hysteroscopy is considered to be the gold standard. **

In many practices, diagnostic hysteroscopy is the preferred procedure for the
diagnosis of uterine pathology in infertile patients especially since office hysteroscopy has
been proven to have superior sensitivity and specificity in evaluating the endometrial

- (44
cavity.

Endometritis:

Endometritis is inflammation of the endometrial lining of the uterus. In addition to
the endometrium, inflammation may involve the myometrium and, occasionally, the
parametrium.

Endometritis can be divided into pregnancy-related endometritis and endometritis
unrelated to pregnancy. When the condition 1s unrelated to pregnancy, it is referred to as
pelvic inflammatory disease (PID).

The Centers for Disease Control and Prevention (CDC) 2010 sexually transmitted
diseases treatment guideline defines PID as any combination of endometritis, salpingitis,
tubo-ovarian abscess, and pelvic peritonitis.“*”

10
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Pathophysiology:

Infection of the endometrium, or decidua, usually results from an ascending infection
from the lower genital tract. From a pathologic perspective, endometritis can be classified
as acute versus chronic. Acute endometritis is characterized by the presence of neutrophils
within the endometrial glands. Chronic endometritis is characterized by the presence of
plasma cells and lymphocytes within the endometrial stroma.

In the non-obstetric population, pelvic inflammatory disease and invasive
gynecologic procedures are the most common precursors to acute endometritis. In the
obstetric population, postpartum infection is the most common predecessor.

Chronic endometritis in the obstetric population is usually associated with retained
products of conception after delivery or elective abortion. In the non-obstetric population,
chronic endometritis has been seen with infections, and the presence of an intrauterine
device.

Etiology:

Endometritis 1s a poly microbial disease involving, on average, 2-3 organisms. In
most cases, it arises from an ascending infection from organisms found in the normal
vaginal flora. Commonly isolated organisms include Ureaplasma urealyticum,
Peptostreptococcus, Gardnerella vaginalis, Bacteroides bivius, and group B Streptococcus.
Chlamydia has been associated with late-onset postpartum endometritis. Enterococcus is
identified in up to 25% of women who have received cephalosporin prophylaxis.

Herpes and tuberculosis are rare causes, although in some countries tuberculosis is
not an uncommon etiologic agent.*® 47
Signs and symptoms of endometritis:
o Fever, usually occurring within 36 hours of delivery, in the obstetric population
o Lower abdominal pain
e Abnormal vaginal bleeding or discharge
e Dyspareunia (may be present in patients with pelvic inflammatory disease (PID)
e Dysuria (may be present in patients with PID)
o Malaise
o Adnexal tenderness if there i1s an associated salpingitis
e Foul-smelling lochia
o Tachycardia

e Uterine tenderness 1s the hallmark of the disease.

Risk Factors

Women are particularly vulnerable to endometritis after birth or abortion. In both the
postpartum and postabortal state, risk is increased because of the open cervical os,
presence of large amounts of blood and debris, and uterine instrumentation.
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Major risk factors for obstetric endometritis include the following:

e Cesarean delivery (especially if before 28 weeks' gestation)

« Prolonged rupture of membranes

« Long labor with multiple vaginal examinations

« Severely meconium-stained amniotic fluid

« Manual placental removal®”

« Extremes of patient age

o Low socioeconomic status

Minor risk factors include the following:

The following factors increase the risk for endometritis in genera

Absence of the normal cervical mucus plug

Administration of multiple courses of corticosteroids for prevention of premature
delivery

Prolonged internal fetal monitoring
Prolonged surgery
General anesthesia

Postpartum anemia

- 60.51)

Presence of an intrauterine device: the vaginal part of the device may serve as a
track for the organisms to ascend into the uterus

Presence of menstrual fluid in the uterus

Associated cervicitis secondary to gonorrhea or Chlamydia infection

Associated bacterial vaginosis

Frequent douching

Unprotected sexual activity

Multiple sexual partners

Cervical ectopy

Potential Complications:

Potential complications of endometritis include the following:

Wound infection
Peritonitis

Adnexal infection
Parametrial phlegmon

Pelvic abscess
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Pelvic hematoma

Septic pelvic thrombophlebitis
Septicemia

Septic shock

Infertility

Differential Diagnosis

Appendicitis

Pelvic Inflammatory Disease
Urinary Tract Infection
Pyelonephritis

Viral syndrome

Pelvic thrombophlebitis

Chorioamnionitis

Endometritis diagnosis:

Although the diagnosis of endometritis is principally made on clinical grounds,
laboratory studies can be helpful for supporting the diagnosis and excluding or
identifying other diagnostic possibilities.

Complete Blood Cell Count (CBC) typically reveals leukocytosis. However, in
the postpartum period, this finding may reflect the physiological leukocytosis of
pregnancy and it is therefore unreliable for diagnosis.

Anemia (may be risk factor).

ESR (sedimentation rate)

Laparoscopy and hysteroscopy.

Wet prep (microscopic exam of any discharge)

Endometrial biopsy can be obtained to assess chronic endometritis. The diagnosis
1s ultimately based on the presence of plasma cells in the endometrial stroma upon
histopathological examination.

Pathologically, endometritis is defined as the presence of 5 or more neutrophils per
high-power field (400x) in the superficial endometrium and 1 or more plasma cells per
high-power field (120x) in the endometrial stroma.

Blood culture is positive in 10-30% of cases, and a urine culture should be
ordered.

The role of endocervical cultures 1s controversial. They are not generally helpful
in management, as positive results are usually the result of contamination from
normal resident cervicovaginal flora. However, endocervical cultures (or DNA
probe) are obtained for gonorrhea and chlamydia when appropriate.
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e Gram stain or wet mount of the vaginal discharge may be useful in ruling out
endometritis. If no pus cells are observed in the Gram stain, the negative
predictive value for endometritis 1s 95%.

e CT scanning of the abdomen and pelvis may be helpful for excluding broad
ligament masses, septic pelvic thrombophlebitis, ovarian vein thrombosis, and
phlegmon.

o Ultrasonography of the abdomen and pelvis may yield normal findings in patients
with a clinical diagnosis of endometritis.

Endometritis treatment:

After making the diagnosis of endometritis and excluding other sources of infection,
the physician should promptly initiate broad-spectrum antibiotics. Improvement will be
noted within 48-72 hours in nearly 90% of women treated with an approved regimen.

Dilation and curettage may be advised for retained products of conception, however.
In rare instances of overwhelming infection nonresponsive to conservative therapy,
hysterectony may be necessary as a life-saving intervention.®?

Antibiotic Therapy:

The combination of clindamycin and gentamicin administered intravenously every 8
hours has been considered the criterion standard treatment. Some studies have revealed
adequate efficacy with once-daily dosing, as well.®* ** **The combination of a second- or
third-generation cephalosporin with metronidazole is another popular choice.

Sexual partners may need to be treated if the condition i1s caused by a sexually
transmitted infection.

Prophylaxis:

Prophylactic antibiotics reduce the incidence of postpartum febrile morbidity in
patients undergoing cesarean delivery. Current research supports the use of preoperative
administration of prophylactic antibiotics.®® *" *®-Single-agent therapy with a first- or
second-generation cephalosporin (e.g., cefazolin) has been considered the best choice.

A combination therapy with clindamycin and an aminoglycoside is considered the
criterion standard by which most antibiotic clinical trials are judged. A combination
regimen of ampicillin, gentamicin, and metronidazole provides coverage against most of
the organisms that are encountered in serious pelvic infections. Doxycycline should be
used if Chlamydia is the cause of the endometritis.

Ampicillin sulbactam can be used as monotherapy. Single-agent therapies have been
found to be effective in 80-90% of patients.** ¢

Endometritis ICD-9 and ICD-10 Codes
The ICD-9 code for endometritis is 615.9 while its ICD-10s code is N71.
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Aim ¢fthe Work

AIM OF THE WORK

The aim of the work was to assess the value of adding methylene blue dye to
conventional office hysteroscopy in evaluating the uterine cavity after failed trial of ICSI,
and detecting any signs of endometritis.
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Materials

MATERIALS

This was a case- control study in which 25 infertile women that had a failed trial of
intracytoplasmic sperm injection, the second group include 25 control cases from patients
seeking for fertility treatment with no history of anatomic uterine abnormalities accepting
and consenting to do Chromohystroscopy procedure.

Inclusion criteria:

e Age between 20-38 years.

e Nullipara or multipara.

e Failed ICSI cycle in spite of good embryos in group one.

e Time of hysteroscopy was between 30 and 120 days after the IVF cycle (3 or 4

days) post menstrual.
Exclusion criteria:

e A known or detected uterine anatomical abnormality.

e Cancelled cycles or no embryo transfer.

e Evidence of hormonal disturbance.

e Repeated curettage more than 3 times and /or evidence of Asherman, s syndrome.
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Methods

METHODS

After approval of medical ethics committee and after taking informed consent, all
cases in this study were subjected to the following:

A)
B)

)
D)

E)

F)

G)

H)

Detailed history taking including complete obstetric and gynecologic history.

History of previous ICSI cycles, number of embryos transferred ,quality of
embryos ,and presence of any associated pelvic pathology that was present
during the ICSI cycle (hydrosalpinx ,endometriosis ,............ ).

Complete general and gynecological examination.

Transvaginal ultrasonography was done for evaluation of uterus &ovaries and
detects any pelvic pathology.

All hysteroscopic operations were performed in the early follicular phase (3
or 4 days post menstrual) as conventional hysteroscopy and documentation of the
findings was done.

Dorsal lithotomy position was used for all hysteroscopic procedures. 2.9 mm,
30° rigid telescope with an operative sheath of 3.5 mm was used for examination
and intraoperative antibiotics prophylaxis with 1 g ceftriaxone was given to all
patients.

All procedures were done in an out-patient setting with paracervical block if
needed, using xylocaine 5 ml to be injected at 3 and 9 o'clock.

Chromohystroscopy was done:

o Five milliliter of 1% methylene blue dye was introduced through the
hysteroscopic inlet. After 5 min of waiting distending medium flow was start
again and let wash the endometrium.

e Uterine cavity was visualized for staining pattern. Diffuse light hallow (no
staining) was considered normal. Focal, dark blue staining above the internal
cervical ostium, regardless of size and number of stained areas, was
considered positive finding.
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Statistical analysis of the data:‘ "

Data were fed to the computer and analyzed using IBM SPSS software package
version 20.0. “® Qualitative data were described using number and percent. Quantitative
data were described using range (minimum and maximum), mean, standard deviation and
median. Comparison between different groups regarding categorical variables was tested
using Chi-square test. When more than 20% of the cells have expected count less than 5,
correction for chi-square was conducted using Fisher’s exact test or Monte Carlo
correction. For normally distributed data, comparison between two independent
populations were done using independent t-test, also paired t-test is used to analyze two
paired data. For abnormally distributed data, comparison between two independent
population were done using Mann Whitney test The distributions of quantitative variables
were tested for normality using Kolmogorov-Smirnov test, Shapiro-Wilk test and
D'Agstino test, also Histogram and QQ plot were used for vision test. If it reveals normal
data distribution, parametric tests was applied. If the data were abnormally distributed,
non-parametric tests were used.
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Results

RESULTS

This study was conducted on 50 infertile female patients, conducted from El-Shatby
University Maternity Hospital during the period between March 2013 and May 2014,
undergoing infertility management workup.

As regard to patient’s age, in the study group it ranged between 22-38 years with
mean + S.D. 30.84+4.732 years while in the control group it ranged between 20-38 years
with mean + S.D. 29.36+5.171 years. There was no statistically significant difference
between the two groups P=0.296 (P significant level where P < 0.05).

Table (II): Comparison between the two groups as regard to age

Study Group Control Group | P value

22 20

38 38

30 + - I

20 -+

Mean

15 +

Study Group Control Group

Figure (2): Comparison between the two groups as regard to age
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Results

As regard to infertility type, in the study group 22(88%) out of the patients had
primary and 3(12%) out of the patients had secondary and the same in the control group
22(88%) out of the patients had primary and 3(12%) out of the patients had secondary.
There was no statistically significant difference between the two groups P=1.000 (P
significant level where P < 0.05).

Table (III): Comparison between the two groups as regard to infertility type

Study Group Control Group

Infertility type

No. % No. %

Primary 22 88 22 88

Secondary 3 12 3 12

Total

OStudy Group B Control Group

90 -
80 17
70 ¥
60 -+ L

40

30
20 +~

10 -

|
|
|
50 l
|
|
|
|
|

iy

Primary Secondary

Figure (3): Comparison between the two groups as regard to infertility type
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Results

As regard to cause of infertility, in the study group 7(28%) out of the patients had
male factor, 5(20%) out of the patients had ovulatory problem, 3(12%) out of the patients
had endometriosis, 5(20%) out of the patients had tubal factor and 5(20%) out of the
patients had unexplained infertility while in the control group 10(40%) out of the patients
had male factor, 6(24%) out of the patients had ovulatory problem, 3(12%) out of the
patients had endometriosis, 2(8%) out of the patients had tubal factor and 4(16%) out of
the patients had unexplained infertility. There was no statistically significant difference
between the two groups P=0.837 (P significant level where P < 0.05).

Table (IV): Comparison between the two groups as regard to cause of infertility

Study Group Control Group

cause of infertility
No. % No. %

Male factor 7 28 10 40

Ovulatory problem 20 24

Endometriosis 12 12

Tubal factor 20 8

Unexplained infertility 20 16

Total
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Results

As regard to ultra sound findings, in the study group 21(84%) out of the patients had
normal ultrasound findings, 1(4%) out of the patients had acute AVF and 3(12%) out of the
patients had RVF while in the control group 22(88%) out of the patients had normal
ultrasound findings and 3(12%) out of the patients had RVF. There was no statistically
significant difference between the two groups P=0.600 (P significant level where P < 0.05).

Table (V): Comparison between the two groups as regard to ultrasound findings
Study Group Control Group

Ultrasound findings P Value
No. % No. %

Normal 21 84 22 88

Acute AVF 1 4 0 0

RVF 3 12 3 12

OStudy Group B Control Group

90 -
80
70 17
60 +~
50
40 +~
30
20 4

Normal Acute AVF RVF

Figure (4): Comparison between the two groups as regard to ultrasound findings
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Results

As regard to condition of tubal ostea, in the study group 17(68%) out of the patients
was healthy, 3(12%) out of the patients was not seen and 5(20%) out of the patients was
not patent while in the control group 23(92%) out of the patients was healthy, 1(4%) out of
the patients was not at same level and 1(4%) out of the patients was not patent. There was
a statistically significant difference between the two groups P=0.028 (P significant level

where P < 0.05).

Table (VI): Comparison between the two groups as regard to condition of tubal Ostea

Condition of tubal
ostea

Study Group

Control Group

No.

%

No.

%

P Value

Healthy

17

68

23

92

Not at same level

0

Not patent

20

Not seen

12

Total

23



Results

As regard to cavity condition, in the study group 23(92%) out of the patients was
normal, 1(4%) out of the patients was lateral constriction and 1(4%) out of the patients was
T shape while in the control group 23(92%) out of the patients was normal, 1(4%) out of
the patients was arcuate uterus and 1(4%) out of the patients was obliterated rudimentary
segment. There was no statistically significant differences between the two groups while
P=0.406 (P significant level where P < 0.05).

Table (VII): Comparison between the two groups as regard to cavity condition

Study Group Control Group

Cavity condition P Value
No. % No.

Normal 23 23

Arcuate uterus

Lateral constriction

Obliterated segment

T shaped

Total

OStudy Group B Control Group

100

90

80 +~
70 +

60

50

40 1 pa—
30 +
20 +
10 +~

Normal Arcuate uterus Lateral Obliterated T shaped
constriction segment

Figure (5): Comparison between the two groups as regard to cavity condition
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Results

As regard to condition of the endometrium, in the study group 21(84%) out of the
patients was normal, 2(8%) out of the patients had atrophic, 1(4%) out of the patients had
thick and 1(4%) out of the patients had thick polypoidal while in the control group
23(92%) out of the patients was normal, 1(4%) out of the patients had filmy adhesion and
1(4%) out of the patients was thick. There was no statistically significant difference
between the two groups P=0.536 (P significant level where P < 0.05).

Table (VIII): Comparison between the two groups as regard to condition of the
endometrium

Condition of the
endometrium

Study Group

Control Group

No.

%

P Value
No.

Normal

21

23

Atrophic

Filmy adhesion

Thick

Thick polypoidal

Total

100

OStudy Group B Control Group

70 +
60 +
50 +
a0 +
20 47
10 +

Normal

Atrophic

Filmy adhesion

Thick Thick polypoidal

Figure (6): Comparison between the two groups as regard to condition of the endometrium
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Results

As regard to presence of endometritis, in the study group 8(32%) out of the patients
had no presence of endometritis (diffuse light staining) and 17(68%) out of the patients had
presence of endometritis (focal dark staining) while in the control group 21(84%) out of
the patients had no presence of endometritis and 4(16%) out of the patients had presence of
endometritis. There was statistically high significant difference between the two groups
P=0.000 (P significant level where P < 0.05).

Table (IX): Comparison between the two groups as regard to presence of
endometritis

Study Group Control Group
Presence of endometritis P Value
No. % No. %
No (diffuse light) 8 32 21 84
Yes (focal dark) 17 68 4 16
Total
*P<0.001
OStudy Group @ Control Group
90
80 -+
60 <+ |
50 ‘
40 - ” =
30 - |
20 V7 ' '
10 ) — —
0 #& : '
No Yes

Figure (7): Comparison between the two groups as regard to presence of endometritis
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Results

As regard to presence of septum, in the study group 18(72%) out of the patients had
no presence of septum and 7(28%) out of the patients had presence of septum while in the
control group 16(64%) out of the patients had no presence of septum and 9(36%) out of the
patients had presence of septum an the mean length of septum was 4mm. There was no
statistically significant difference between the two groups P=0.762 (P significant level
where P < 0.05).

Table (X): Comparison between the two groups as regard to presence of septum

Study Group Control Group

Presence of
septum No. % No. %

P Value | Mean Length
of septum

No 18 72 16 64

7 28 9 36

OStudy Group B Control Group

891 7 ,-'ﬂ
70 -

60

50

40

30

20

10

No Yes

Figure (8): Comparison between the two groups as regard to presence of septum
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Results

As regard to presence of polypi, in the study group 23(92%) out of the patients had
no polypi, 1(4%) out of the patients had single polyp and 1(4%) out of the patients had
multiple polypi while in the control group 19(76%) out of the patients had no polypi,
4(16%) out of the patients had single polyp and 2(8%) out of the patients had multiple
polypi. There was no statistically significant difference between the two groups P=0.247 (P
significant level where P < 0.05).

Table (XI): Comparison between the two groups as regard to presence of polypi

Study Group Control Group

Presence of polypi P Value
No. % No. %

No polypi 23 92 19 76

Single polyp 1 4 16

Multiple polypi 1 2 8

Total

OStudy Group @ Control Group

100

90 +

70 47
60 -

50 -t
40
30 -

0 ¥

No polypi Single polypi Multiple polypi

Figure (9): Comparison between the two groups as regard to presence of polypi

28



Results

As regard to presence of hyperplasia, in the study group 23(92%) out of the patients
had no presence of hyperplasia and 2(8%) out of the patients had presence of hyperplasia
as well as in the control group 23(92%) out of the patients had no presence of hyperplasia
and 2(8%) out of the patients had presence of hyperplasia. There was no statistically
significant difference between the two groups P=1.000 (P significant level where P < 0.05).

Table (XII): Comparison between the two groups as regard to presence of
hyperplasia

Study Group Control Group

Presence of hyperplasia P Value
No. % No. %

No 23 92 23 92

2 8 2 8

OStudy Group B Control Group

100
90 -
80 -
70
60 +
50 +7
40 +~
30 +7
20 v~
10 -

No Yes

Figure (10): Comparison between the two groups as regard to presence of hyperplasia
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Results

As regard to hysteroscopic entry through the cervical os, in the study group 7(28%)
out of the patients had difficulty and discomfort in entry and 18(72%) out of the patients
had easy entry while in the control group 5(20%) out of the patients had difficulty in entry
and 20(80%) out of the patients had easy entry but only on case that require anesthesia, and
only 2 cases that require internal os dilatation by using a sound forceps. There was no
statistically significant difference between the two groups P=0.742 (P significant level
where P < 0.05).

Table (XIII): Comparison between the two groups as regard to hysteroscopic entry

Study Group Control Group

Entry P Value
No. % No. %

Difficult 7 28 5 20

Easy 18 72 20 80

Total

OStudy Group B Control Group

80 71
70
60
50 7

40 +

30 - =g

20 4

10 -+

Difficult Easy

Figure (11): Comparison between the two groups as regard to hysteroscopic entry
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Results

As regard to days of menstrual cycle at the time of hysteroscopic procedure, in the
study group it ranged between 5-15 with meant+S.D. 8.56+2.615 while in the control group
it ranged between 5-14 with mean+S.D. 9.6+2.217. There was no statistically significant
difference between the two groups P=0.068 (P significant level where P <0.05).

Table (XIV): Comparison between the two groups as regard to days of menstrual
cycle

Days of menstrual cycle Study Group Control Group

Min. 5 5

Max. 15 14

Mean

S.D.

10 -
9 -
8 -
7 -
6 -
&
o 5
=
4 -
3 -
T |
11 . 1 : = s
0 : . T
Study Group Control Group

Figure (12): Comparison between the two groups as regard to days of menstrual cycle
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Results

As regard to duration of infertility, in the study group it ranged between 1-15 with
mean+S.D. 6.60+3.231 while in the control group it ranged between 1-12 with mean+S.D.
4.5+3.024. There was statistically significant difference between the two groups P=0.008

(P significant level where P < 0.05).

Table (XV): Comparison between the two groups as regard to duration of infertility

Duration of infertility

Study Group

Control Group

P value

Min.

1

1

Max.

15

12

Mean

S.D.

Mean

Study Group

Control Group

Figure (13): Comparison between the two groups as regard to duration of infertility
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Results

As regard to number of failed cycles in the study group it ranged between 1-3 with
mean £5.D. 1.44+0.651. (Table (XVI)

As regard to number of embryos transferred in the study group it ranged between 2-5
with mean £S.D. 3.44+0.917. (Table (XVI)

Table (XVI): demographic data of no. of failed cycles and embryos transferred

Number of failed cycles

Number of embryos transferred
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DISCUSSION

The evaluation of uterine factor of infertility can be accomplished using
ultrasonography (abdominal, transvaginal (TVUS), or three-dimensional modalities),
hysterosalpingography (HSG), saline infusion sonography (SIS) and hysteroscopy. When
there is a macroscopic abnormality, it 1s hardly possible to miss the diagnosis. But when
there 1s no apparent finding, uterus is accepted as normal, although endometrial cells still
can be defective. Hysteroscopy has the advantage in its ability to establish a direct and
closer visual diagnosis of endometrial anatomy and integrity. ©’

The value of hysteroscopy is limited for detection of subtle and/or local endometrial
changes which has not produced a macroscopic finding. Endometrial biopsy is employed
to diagnose cellular pathologies. La Sala et al. » reported an incidence of 2% endometritis
among 100 women with two consecutive IVF failures.

Majority of papers in the current medical literature reported macroscopic endometrial
pathologies like polyp, adhesion or sub mucous myomas in hysteroscopy after repetitive
IVF failure. ® When there is a macroscopic abnormality, eventually; it is detected and
treated appropriately.

In our study we included 50 patients divided to 2 groups. A study group containing
25 patients and a control group containing another 25 patients.

The mean age for study group was 30.84 years while for control group was 29.36
years we had 88% of our patients in both groups suffering from primary infertility and only
12% of patients suffering from secondary infertility. In our study we had variable causes of
infertility. In study group one had cervical factor, 6 had male factor, 5 had ovulatory
problems, 3 had pelvic factor, 5 had tubal factor and 5 had un explained infertility while
for the control group 1 had cervical factor, 9 male factor, 6 ovulatory problem 3 pelvic
factor, 2 tubal factor, 4 un explained infertility.

Regarding the ultrasound finding for the study group 21 of our patients showed
normal with no significant finding while one patient showed Acute AVF and 3 patients
showed RVF while for the control group 22 patients showed normal result with no
significant finding and we had no patients having Acute AVF and 3 patients having RVF.
While regarding duration of infertility the study group showed a mean duration of 6.6
while control group showed 4.5.

The corner stone in our study was assessing the cavity condition we found in the
study group 23 patients having a normal finding and one patient having a lateral
constriction and another patient having a T-Shaped while in control group we had 23
patients having a negative finding and 1 patient having arcuate uterus 1 patient having
obliterated segment.

Concerning the endometrial status we found in the study group 21 patients having a
negative normal endometrial finding 2 atrophic 1 thick and another patient having thick
poly poidal while in control group we had 23 negative patients.
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Also, one patient having filmy adhesion and another having a thick endometrial. In
our study we had 2 Patients in the study group having hyperplasia and also the same
number was seen among the control group which is 8%.

The ease of the procedure was demonstrated in our study. That in study group 18 out
of 25 Patients, the entry was easy 72% while this percentage was as 80% in the control
group which prove the safety and the ease of the procedure within a short time interval.

Showing the marked increase in positive finding in the study group which 1s 68%
while in control group is only 16% there was 7 patients in study group having a septum
which is 28% while in control group there were 36% we had 2 patient in study group
having polyps 8% while in control group we had 6 patients 24%?

Differey studies endometrial causes of infertility and found that, hysterographic and
sonographic sensitivities were 48.9% and 48%, and false negative rates were 51.1% and
52%, respectively. So, sonography and hysterography were not accurate enough for uterine
cavity evaluation. These women were mistakenly treated as women with normal uterine
cavity who would probably undergo other unnecessary tests within the infertility workup,
while the cause of their infertility might be a missed intra uterine lesion.

Anthey study showed that two thirds of hysteroscopic findings were not correlated
with those found on hysterography. It was shown that 54.3% of intra uterine adhesions
diagnosed on hysterography were not found on direct hysteroscopic examination. In
another study, the most common pathologic finding in women with AUB and normal
vaginal sonography was a polyp. Hysteroscopy is one of the best methods to detect polyp
in this area. 19

Zeyneloglu et al. © have reported that, observations of micropolyps in hysteroscopy
were a significant predictor of miscarriage after IVF-ET. But, the incidence of
endometritis was not stated in their abstract. Micro polyposis was reported to be associated
with endometritis in another study, too. ¢

The novel technique of endometrial dying was not intended to be the sole procedure
for diagnosis, but an adjunctive method to target the biopsy to correct site for an accurate
diagnosis.

It was shown that local endometrial defects can cause miscarriage. “® Removal of
local endometrial defects may lead to replacement by healthy cells and receptivity is
restored, eventually successful implantation is achieved. This theory is supported by the
study of Barash et al. ®” who showed that local injury to the endometrium significantly
increased the pregnancy rate in IVF.

The presences of uterine pathology was documented in 10-62% of women with
infertility,®® in 10-60% of women undergoing pretreatment assessment for IVF—ET, "
and in 19-50% of women who failed to conceive following assisted reproductive
technologies.””” After exclusion of cases of abnormal uterine cavity by HSG and/or TVS,
the researchers found that 45% of patients undergoing ART had abnormal endometrial
findings on hysteroscopy, so hysteroscopy is highly valuable and should be applied to all

such patients especially with failed ICSI but yet without sufficient evidence.”"

35



Discussion

Fatemi et al, "?and Karayalcin et al, " demonstrated that uterine cavity

abnormalities in their study population were low (11% for the 1st one and 22.9% for the
2nd one), while Gavifio-Gavifio et al,”’* found very high incidence of uterine pathology in
their studies (64%) with repeated IVF failure.

Despite these drawbacks, many IVF clinics were reluctant in use of hysteroscopy for
uterine cavity evaluation. As hysteroscopy has traditionally in the past required general
anesthesia, careful surveillance of fluid status to minimize complications of hyponatremia
and fluid overload, physician experience which need a learning curve and high cost.
However, now office hysteroscopy with small diameter sheath (3—5 mm), using the non-
touch (vaginoscopic) technique without dilatation of the cervix (and consequently no
anesthesia) with low pain score during or after the procedures. Saline was used as a
distention making use of office hysteroscopy in IVF center easy, extremely safe, with no
patients monitoring or laboratory studies for fluid overload.” In addition to the previous
advantages, office-based operative hysteroscopy has been shown to be easily performed
with excellent surgical results.*¥

Pathologic abnormalities were found in a significant number of patients and an
improvement in clinical pregnancy rates in patients who have office hysteroscopy prior
IVF or ICSI, particularly on those were endometrial pathology was found and corrected
was obtained. While in the other hand Gavifio-Gavifio et al, %) and Lorusso et al, 9 stated
that hysteroscopy also seems to be the best way to repair the uterine cavity when
pathological conditions are present. Demirol and Gurgan ) in their randomized controlled
trial although they found a significant difference in the clinical pregnancy rates ,They
concluded that patients with normal HSG but recurrent IVF—embryo transfer failure should
be evaluated prior to commencing [VF—embryo transfer cycle to improve the clinical
pregnancy rate. In the same way Bozdag et al, ”” in their review found that there is paucity
of data on the role of hysteroscopy in failed IVF cycles and in the available two
randomized controlled trials, pregnancy rates appear to be increased when hysteroscopy is
performed.

El-Toukhy et al, 7 in their meta-analysis, they found an evidence of benefit from
outpatient hysteroscopy in improving the pregnancy rate in the subsequent IVF cycle.

The evidence from randomized trials was consistent with that from non-randomized
controlled studies and future robust randomized trials comparing outpatient hysteroscopy
or mini-hysteroscopy with no intervention before IVF treatment would be a useful addition
to further guide clinical practice.”

Accumulating data from other studies and the present study proved that hysteroscopy
is the gold standard for the investigation of uterine cavity. It is a safe test for the direct and
accurate diagnosis of intrauterine abnormalities. It permits direct visualization of the
uterine cavity, revealing the nature, location, shape, size and vascular pattern of any uterine
cavity abnormalities. It also allows a directed biopsy and therapeutic intervention for the
treatment of any pathology.

Chronic endometritis has been related to infertility and recurrent abortion. ® Some
authors reported that observation of micropolyps on micro hysteroscopy that was
associated with 94% probability of chronic endometritis and considered it a reliable
diagnostic sign.
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Marconi et al. ® 7 and Kucuk and Safali ®” reported that the endometrium is not an
absorptive epithelium in normal circumstances and that structural damage of the cells
allows passage of methylene blue dye into the cells. Dark blue staining represents
structural damaged areas due to endometritis. 7>

Different studies implies endometrial dyeing with methylene blue dye (inspired from
gastroenterologists’ approach) to improve the diagnostic value and to provide guided
biopsy to diagnose chronic endometritis during hysteroscopy in the absence of
macroscopic abnormalities. They showed a significant incidence for diagnosis of chronic
endometritis higher than that in the study performed by La Sala et al, © where the
incidence was 2%.

In our study we had in the study group 17 Patients suffering from endometritis and 8
normal patients while in the control group we had 21 normal Patients and only 4 suffering
from endometritis which shows a significant increase in the incidence of endometritis
among the study group which is 68% while it is only 16% in our control group.

The technique of endometrial dyeing was not intended to be the sole procedure for
diagnosis, but an adjunctive method to target the biopsy to correct site for an acurate
diagnosis. Hysteroscopy, with its current abilities, can never replace pathologist’s eye,
pathology 1s still the gold standard. Broader studies and/or a new vital dye can improve the
diagnostic accuracy of Chromohystroscopy, ®” endometrial dyeing with methylene blue at
hysteroscopy improves the detection of chronic endometritis.
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Summary

SUMMARY

Hysteroscopy 1s the gold standard for the investigation of uterine cavity. It is a safe
test for the direct and accurate diagnosis of intrauterine abnormalities. It permits direct
visualization of the uterine cavity, revealing the nature, location, shape, size and vascular
pattern of any uterine cavity abnormalities. And is the best technique for identifying
macroscopic endometrial pathologies, it also allows a directed biopsy and therapeutic
intervention for the treatment of any pathology.

This study is inspired from gastroenterologists’ approach to enhance subtle mucosal
changes. Conventional hysteroscopy has its limitation in evaluating endometrial integrity.

The aim of this study was to evaluate the uterine cavity after failed trial of ICSI, and
detect any signs of endometritis.

This study was conducted on 25 infertile female patients from El-Shatby Maternity
University Hospital that had failed trials of ICSI, and another 25 control cases from
patients seeking for fertility treatment with no previous history of ICSI and with no history
of anatomic uterine abnormalities.

Chromohystroscopy was performed for all cases for detection of signs of
endometritis.

The results can be summarized as follows:
o The age of patients ranged from 20-38 years old.
e The day, procedure was conducted in ranged from 5™ -15" day of menstrual cycle.
e Ultrasound findings were normal in 84% of the cases and 88% of the control group.

e There were non-significant differences between both groups as regard the presence
of septum while P=0.762.

e There were non-significant differences between both groups as regard the presence
of polypi while P=0.247.

o There was statistically significant differences between the two groups as P=0.000
regarding the presence of signs of endometritis.
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Conclusion

CONCLUSION

Chromohystroscopy is a safe and easy procedure which can help to improve the
efficacy of hysteroscopy in diagnosing cases of endometritis and to increase the
success rate of IVF and ICSI. It is highly recommended to be applied to cases of
repeated ICSI or IVF failure.
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Recommendation

RECOMMENDATION

e Adding methylene blue dye to conventional office hysteroscope (Chromohystroscopy)
for endometrial dyeing, improve its diagnostic sensitivity to chronic endometritis in the
absence of macroscopic abnormalities.

e Future randomized controlled trials are warranted to determine the proper timing,
indications and technique of Chromohystroscopy.

40



10-

11-

12-

13-

14-

15-

Re¢ferences

REFERENCES

Oechninger, S. and Gosden, R.G. (2002): Should ICSI be the treatment of choice for
all cases of in-vitro conception? No, not in light of the scientific data. Hum. Reprod,
17,2237-2242.

French DB, Sabanegh ES, Goldfarb J, Desai N (March 2010). "Does severe
teratozoospermia affect blastocyst formation, live birth rate, and other clinical
outcome  parameters in  ICSI  cycles?"Fertil  Steril 93 (4): 1097-
1103. doi:10.1016/j fertnstert.2008.10.051.

Dumoulin, J.C., Coonen, E., Bras, M., van Wissen, L.C., Ignoul-Vanvuchelen, R.,
Bergers-Jansen, J.M., Derhaag, J.G., Geraedts, J.P. and Evers, J.L. (2000):
Comparison of in-vitro development of embryos originating from either
conventional in-vitro fertilization or intracytoplasmic sperm injection. Hum. Reprod.
15, 402-409.

Shaaban M M, (2001): Gynecology for postgraduates, theory and practice, p 543-4.

Forti G and Krausz C (1998): Evaluation and treatment of the infertile couple. J Clin
Endocrinol Metab; 83: 4177 — 88.

Petrozza J C (2006): Assisted Reproduction Technology Hum Reprod Update, pages
1039-1049.

Yu D, Wong YM, Cheong Y, Xia E, Li TC (2008). "Asherman syndrome--one
century later". Fertil Steril. 89 (4): 759—
79. doi:10.1016/j.fertnstert.2008.02.096. PMID 18406834

Oliveira FG, Abdelmassih VG, Diamond MP, Dozortsev D, Nagy ZP, Abdelmassih
R. Uterine cavity findings and hysteroscopic interventions in patients undergoing in
vitro fertilization—-embryo transfer who repeatedly cannot conceive. Fertil Steril
2003; 80:1371-5.

Demirol A, Giirgan T. Effect of treatment of intrauterine pathologies with office
hysteroscopy in patients with recurrent IVF failure. RBM Online 2004;8:590

Jansen FW, Vredevoogd CB, van Uizen K (2000): Complications of hysteroscopy: a
prospective, multicenter study. Obstet Gynecol Aug; 96(2):266-70.

Serden SP. Diagnostic hysteroscopy to evaluate the cause of abnormal uterine
bleeding. Obstet Gynecol Clin North AM. 2000; 27(2): 277-86.

Gimpelson RJ (2000): Hysteroscopic treatment of the patient with intracavitary
pathology (myomectomy/polypectomy). Obstet Gynecol Clin North Am Jun; 27(2):
327-37.

Mihaila C, Anton F (2005): Importance of Hysteroscopy in diagnosis and treatment
of infertility. Rev med Chir Soc Med Nat Iasi 109(3) July.

Bradley LD, Pasqualotto EB, Price LL (2000): Hysteroscopic management of
endometrial polyps. Obstet Gynecol Apr; 95(4 Suppl 1): S23.

Saundres B. (2006): uterine factors and infertility. J Repord Med 51(3) March.

41



16-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

31-

Re¢ferences

Barati M, Zargar M, Masihi S, Borzoo L, Cheraghian B. Office hysteroscopy in
infertility. International journal of fertility and sterility, 2009; 3(1): 17-20.

Cooper J.M, Brady RM (2000): Intraoperative and early postoperative complications
of operative hysteroscopy. Obstet Gynecol Clin North Am Jun; 27(2):347-66.

Propset AM, Liberman RF, Harlow BL, Ginsberg ES (2000). Complications of
hysteroscopic Surgery: predicting patients at risk. Obestet Gynecol Oct; 96(4):517-
20.

Van Kruchten PM, Vermelis JM, Herold I, Van Zundert AA (2010). "Hypotonic and
isotonic fluid overload as a complication of hysteroscopic procedures: two case
reports". Minerva Anestesiol. 76(5): 373-7.

Yang J, Yin TL, Xu WM, Xia LB, Li AB, Hu J. (2006). "Reproductive outcome of
septate  uterus after hysteroscopic treatment with neodymium: YAG
laser". Photomed Laser Surg. 24 (5): 625.

Kermer C, Duffy S, Moroney M. Patient's satisfaction with outpatient hysteroscopy
versus day care hysteroscopy: Randomized controlled trial. Br Med J 2000; 320:
279-82.

Cicinelli E, Parisi C, Galantino P, Pinto V, Barba B, Schonauer S. Reliability,
feasibility, and safety of minihysteroscopy with a vaginoscopic approach:
experience with 6,000 cases. Fertil Steril 2003; 80: 199-202.

. Barash A, Dekel N, Fieldust S, Segal I, Schechtman E, Granot 1. Local injury to the
endometrium doubles the incidence of successful pregnancies in patients undergoing
in vitro fertilization. Fertil Steril. 2003; 79:1317-22.

Cicinelli E. Diagnostic minihysteroscopy with vaginoscopic approach: rationale and
advantages. 2005; 12: 396-40.

Marana R, Marana E, Catalano GF. Current practical application of office
endoscopy. Curr Opin Obstet Gynecol 2001; 13: 383-7.

Marconi G, Vilela M, Quintana R, Diradourian M, Young E, Sueldo C. New
observations on endometrial physiology after Transcervical injection of methylene
blue dye. Fertil Steril. 2004; 82:1700-4.

"WHO Model List of Essential Medicines". World Health Organization. October
2013. Retrieved 22 April 2014.

Novella Steve. "The ethics of deception in medicine". Science Based Medicine.
Retrieved 2008-01-24.

Munné S, Sandalinas M, Escudero T, et al. Improved implantation after
preimplantation genetic diagnosis of aneuploidy. Reprod Biomed Online 2003; 7:
91-7.

Thornhill AR, deDie-Smulders CE, Geraedts JP, et al. ESHRE PGD Consortium
‘Best practice guidelines for clinical preimplantation genetic diagnosis (PGD) and
preimplantation genetic screening (PGS)’. Hum Reprod 2005; 20: 35-48.

Gardner DK, Schoolcraft WB, Wagley L, Schlenker T, Stevens J and Hesla J. A
prospective randomized trial of blastocyst culture and transfer in in-vitro
fertilization. Hum. Reprod. 1998; 13: 3434-40.

42



32-

33-

34-

35-

36-

38-

41-

42-

43-

45-

Re¢ferences

Taranissi M, El-Toukhy T, Gorgy A, Verlinsky Y. Influence of maternal age on the
outcome of PGD for aneuploidy screening in patients with recurrent implantation
failure. Reprod Biomed Online 2005; 10: 628-632.

Empson M, Lassere M, Craig J, Scott J. Prevention of recurrent miscarriage for
women with antiphospholipid antibody or lupus anticoagulant Hum Reprod Update
2005; 12: 576-84.

Stern C, Chamley L, Norris H, et al. A randomized, double-blind, placebo controlled
trial of heparin and aspirin for women with in vitro fertilization implantation failure
and antiphospholipid or antinuclear antibodies. Fertil Steril 2003; 80: 376-83.

Cork BA, Tuckerman EM, Li TC, et al. Expression of interleukin (IL)-11 receptor
by the human endometrium in vivo and effects of IL-11, 1L-6 and LIF on the

production of MMP and cytokines by human endometrial cells in vitro. Mol Hum
Reprod 2002; 8: 841-8.

Sindram-Trujillo AP, Scherjon SA, van Hulst-van Miert PP, et al. Differential
distribution of NK cells in decidua basalis compared with decidua parietalis after
uncomplicated human term pregnancy. Hum Immunol 2003; 64: 921-9.

Stephenson MD, Fluker MR. Treatment of repeated unexplained in vitro fertilization
failure with intravenous immunoglobulin: a randomized, placebo controlled
Canadian trial. Fertil Steril 2000; 74: 1108-1113.

Cramer DW, Hornstein MD, McShane P, et al. Human progesterone receptor
polymorphisms and implantation failure during in vitro fertilization. Am J Obstet
Gynecol 2003; 189: 1085-92.

Kao LC, Germeyer A, Tulac S, et al. Expression profiling of endometrium from
women with endometriosis reveals candidate genes for disease based implantation
failure and infertility. Endocrinology 2003; 144: 2870-81.

Pehlivan T, Rubio C, Rodrigo L._Impact of preimplantation genetic diagnosis on
IVF outcome in implantation failure patients. Reprod Biomed Online 2003; 6:232-
237.

De Vos A, Van Steirteghem A. Zona hardening, Zona drilling and assisted hatching:
new achievements in assisted reproduction. Cells Tissues Organs 2000;166:220-227

Aritini PG, Valentino V Cela V, et al. A randomized control comparison study of
culture media (HTF verses P1) for human in vitro fertilization. Eur J Obstet Gynecol
Reprod Biol, 2004; 116:196-200.

Bozdag G, Aksan G, Esinler I, Yarali H. Role of office hysteroscopy in women with
failed IVF cycles? Rep Bio Med online 2008; 17(3):410-5.

F. Lorusso, O. Ceci, S. Bettocchi, G. Lamanna, A. Costantino, G. Serrati, et al.
Office hysteroscopy in an in vitro fertilization program Gynecol Endocrinol, 24
(2008), pp. 465-469

[Guideline] Workowski KA, Berman S. Sexually transmitted diseases treatment
guidelines, 2010. MMWR Recommend Rep. Dec 17 2010; 59:1-110.

43



46-

47-

48-

49-

50-

51-

52-

53-

54-

55-

56-

57-

58-

59-

Re¢ferences

McGill AL, Bavaro MF, You WB. Postpartum herpes simplex virus endometritis
and disseminated infection in both mother and neonate. Obstet Gynecol. Aug 2012;
120(2 Pt 2):471-3.

Onuigbo W, Esimai B, Nwaekpe C, Chijioke G. Tubercular endometritis detected
through Pap smear campaign in Enugu, Nigeria. Pan Afr Med J. 2012; 11:47.

Saracoglu OF, Mungan T, Tanzer F. Pelvic tuberculosis. Int J Gynaecol Obstet. Feb
1992; 37(2):115-20.

Dehbashi S, Honarvar M, Fardi FH. Manual removal or spontaneous placental

delivery and postcesarean endometritis and bleeding. Int J Gynaecol Obstet. Jul
2004; 86(1):12-5.

Haggerty CL, Hillier SL, Bass DC, Ness RB. Bacterial vaginosis and anaerobic
bacteria are associated with endometritis. Clin Infect Dis. Oct 1 2004; 39(7):990-5.

Jacobsson B, Pernevi P, Chidekel L, Jorgen Platz-Christensen J. Bacterial vaginosis
in early pregnancy may predispose for preterm birth and postpartum endometritis.
Acta Obstet Gynecol Scand. Nov 2002; 81(11):1006-10.

Dehaene I, Loccufier A, Temmerman M, De Keersmaecker B, De Baene L. Creatine
kinase as an indicator for hysterectomy in postpartum endomyometritis due to group
A streptococci: a hypothesis illustrated by a case report. Gynecol Obstet Invest.
2012; 73(1):82-8.

French LM, Smaill FM. Antibiotic regimens for endometritis after delivery.
Cochrane Database Syst Rev. Oct 18 2004; CD001067.

Livingston JC, Llata E, Rinehart E, Leidwanger C, Mabie B, Haddad B, et al.
Gentamicin and clindamycin therapy in postpartum endometritis: the efficacy of
daily dosing versus dosing every 8 hours. Am J Obstet Gynecol. Jan 2003;
188(1):149-52.

Sifakis S, Angelakis E, Makrigiannakis A, Orfanoudaki 1, Christakis-Hampsas M,
Katonis P, et al. Chemoprophylactic and bactericidal efficacy of 80 mg gentamicin
in a single and once-daily dosing. Arch Gynecol Obstet. Sep 2005; 272(3):201-6.

Costantine MM, Rahman M, Ghulmiyah L, Byers BD, Longo M, Wen T, et al.
Timing of perioperative antibiotics for cesarean delivery: a meta-analysis. Am J
Obstet Gynecol. Sep 2008; 199(3):301.e1-6.

Owens SM, Brozanski BS, Meyn LA, Wiesenfeld HC. Antimicrobial prophylaxis
for cesarean delivery before skin incision. Obstet Gynecol. Sep 2009; 114(3):573-9.

Smaill FM, Gyte GM. Antibiotic prophylaxis versus no prophylaxis for preventing
infection after cesarean section. Cochrane Database Syst Rev. Jan 20 2010;
CD007482.

Sullivan SA, Smith T, Chang E, Hulsey T, Vandorsten JP, Soper D. Administration
of cefazolin prior to skin incision is superior to cefazolin at cord clamping in
preventing postcesarean infectious morbidity: a randomized, controlled trial. Am J
Obstet Gynecol. May 2007; 196(5):455.e1-5.

44



60-

61-

62-

63-

64-

65-

67-

68-

71-

72-

73-

Re¢ferences

Tita AT, Hauth JC, Grimes A, Owen J, Stamm AM, Andrews WW. Decreasing
incidence of postcesarean endometritis with extended-spectrum antibiotic
prophylaxis. Obstet Gynecol. Jan 2008; 111(1):51-6.

Leslie E, Geoffrey J and James M(eds). Statistical analysis. In: Interpretation and
uses of medical statistics (4™ ed). Oxford Scientific Publications (pub) 1991, pp.411-
6.

Kirkpatrick LA, Feeney BC. A simple guide to IBM SPSS statistics for version 20.0.
Student ed. Belmont, Calif.: Wadsworth, Cengage Learning; 2013. x, 115 pp.

La Sala GB, Montanari R, Dessanti L, Cigarini C, Sartori F. The role of diagnostic
hysteroscopy and endometrial biopsy in assisted reproductive technologies. Fertil
Steril 1998; 70:378-80.

Zeyneloglu HB, Onalan G, Dursun P, Altuntas B. Polypoid appearance of the
endometrium on office hysteroscopy a significant predictor of miscarriage after
IVF-ET. Fertil Steril 2007;88:S96.

Cicinelli E, Resta L, Nicoletti R, Zappimbulso V, Tartagni M, Saliani N.
Endometrial micropolyps at fluid hysteroscopy suggest the existence of chronic
endometritis. Hum Reprod 2005; 20:1386-9.

Bajekal N, Li TC. Fibroids, infertility and pregnancy wastage. Hum Reprod Update.
2000;6:614-20.

Barash A, Dekel N, Fieldust S, Segal I, Schechtman E, Granot 1. Local injury to the
endometrium doubles the incidence of successful pregnancies in patients undergoing
in vitro fertilization. Fertil Steril. 2003; 79:1317-22.

National Institute for Clinical Excellence Guidelines tools to optimize the IVF-ET
procedure and its cost effectiveness. London: RCOG Press; 2004.

R. Wkim, D.M. Raneiri, R. Hart Assessment of the uterine cavity by saline
hysteron-contrast-sonography before IVF: presented at the XVIIIth annual meeting
of the ESHRE, Vienna, Austria Hum Reprod Program Suppl, 17 (2002), pp. 165—
166

T.A. Shokeir, HM. Shalan, M.M. El-Shafei Significance of endometrial polyps
detected hysteroscopically in amenorrheic infertile women J Obstet Gynecol Res, 30
(2004), pp. 84-89

F.G. Oliveria, V.G. Abdelmasih, M.P. Diamond, D. Dozortezef, Z.P. Nagy, R.
Abdelmassih Uterine cavity findings and hysteroscopy interventions in patients
undergoing in vitro fertilization—embryo transfer who repeatedly cannot conceive
Fertil Steril, 80 (2003), pp. 1371-1375

HM. Fatemi, J.C. Kasius, A. Timmermans, J. van Disseldorp, B.C. Fauser, P.
Devroey, et al. Prevalence of unsuspected uterine cavity abnormalities diagnosed by
office hysteroscopy prior to in vitro fertilization Hum Reprod, 25 (2010), pp. 1959—
1965

R. Karayalcin, S. Ozcan, O. Moraloglu, S. Ozyer, L. Mollamahmutoglu, S. Batioglu
Results of 2500 office-based diagnostic hysteroscopies before IVF Reprod Biomed
Online, 20 (2010), pp. 689-693

45



74-

75-

76-

77-

78-

79-

Re¢ferences

F. Gavifio-Gavifio, E. Guzméan-Gonzélez, E. Reyes-Muiloz, J. Villalpando-Bravo
Jde, R.A. Jauregui-Meléndez Impact of office hysteroscopy in patients with a history
of two or more cycles of IVF-ET failed pre-ICSI in assisted reproduction center
Gynecol Obstet Mex, 78 (2010), pp. 9-14

A. El-Mazny, N. Abou-Salem, W. El-Sherbiny, W. Saber Outpatient hysteroscopy: a
routine investigation before assisted reproductive techniques? Fertil Steril, 95
(2011), pp. 272276

M.D. Hinckley, A.A. Milki 1000 office-based hysteroscopies prior to in vitro
fertilization: feasibility and findings JSLS, 8 (2004), pp. 103-107

G. Bozdag, G. Aksan, 1. Esinler, H. Yarali What is the role of office hysteroscopy in
women with failed IVF cycles? Reprod Biomed Online, 17 (2008), pp. 410-415

T. El-Toukhy, S.K. Sunkara, A. Coomarasamy, J. Grace, Y. Khalaf Outpatient
hysteroscopy and subsequent IVF cycle outcome: a systematic review and meta-
analysis Reprod Biomed Online, 16 (2008), pp. 712-719

G. Marconi, M. Vilela, J. Bello, M. Diradourian, R. Quintana, C. Sueldo
Endometrial lesions caused by catheter used for embryo transfers: a preliminary
report Fertil Steril, 80 (2003), pp. 363-367

T. Kucuk, M. Safali “Chromohysteroscopy” for evaluation of endometrium in
recurrent in vitro fertilization failure J Assist Reprod Genet, 25 (2008), pp. 79-82

46



ol gadlall

SN e e el Ciall cililead 5 pSEal (sl el e anf (e 20y LWV £ 3 pa M) Al Ladla pae

22y anil) L@_A}L@L\yu A g e Aad) (e s Aoy 06 liS ol daaiallfl) Sl ) o S 2505 e

Gasb e sl o) N Aadil le(al_n st g danall dadil sledigd) b e mld) Igbaa s

Aldad a3l QLY e ala (e mpall 8 g o Al g i) o AN S 1Y) 8D ¢ en N U
Adls Al A a8l Jila gl (30 (g 2mg L g1 30 s Leldatg a1 Ay (e e 24T (8 aa

pa A e e St QLY Gaadds ) J g gt A sladd A llil) sl ) (e oall g 2
5 een N lanell alastiuly oy g Aiall 38Y Ceuliell Sl agaa 25 of Lgie S SRYT a8 A3las il gl s

Al clul ol alixs O Lagead s pa &y anil Leaaiud) Qilug aaf (o Jall ca i 3 2ey 2
@JM\UQ\}@L‘AMC#\‘—’Q"C ;\J.;’\dﬁ&})ﬁgwj\)w\e\&xjﬁjjﬂgwﬁ

PJM qu:J L‘A)d\ Q_iLgJy\ uae.u.l L; L;AAJ'M JM\ oeleS ’BJLD "J}\AA Q\.A.M\JJ\ ola ) AJL@J\ u\S
e 48 5 caaghl Seall e clal o (8 43l A O Gew o5 GO kil dana alaaiily 3
f’%‘\ sU o _aedl Coall LA &N o 5 ol S L;ub} Qe 3l LAY oy adlll) LAl & Ayl
) e & ¢ malall (LI idie (e alally Gulias G e 00 o A ol sda oy el

poen) en Ut e 6l gl o5 o paal) (ial Ailee (i Gl | guim ga3 VLAY S Lanlioa) (e sane

‘,JLJ\ greiy uk— U andll (Sang

Lle YAZY, u_aL;..aJd\ch}\J.a

< YT T Lo gt e\.c Yool (b f‘i’d\ o2 i gl g «OHAA VLAY (o L";}Y\ f‘i’d\ P EIE Gk LY
gy pe Y aYe\+¢ 0 huda e\.c VY- Coba g QQM\ Ciall e (il i gl E\ ic gaandl
e seaall (mAdlan) Al 15 38

e sanell (%Y T %Y €) o U8 s asa g sa YA b aall Cld aaf S o

Lela Al E\ Al e Ludey ddee « OV \FY £8 QEJ-GAA\ caiall cllee 8 bugia S @
s v AYVAY £
Legindilan) AVa 13 (3 )4

e seaell G %A 5%0A £) b Amda 45 g 3 ded) Aol o VAN Ganddas S o

e seaall (%Y 5% TA) b dorrhs cilS aa N (i Jab gl i clas e

C(%AY %A YAty anda sl Aildad (g allall JRAN Gl 5049 VAt acdh s Ml (st e
%/\4_;.1_1 PJ'M -LU:u S L; aJLD JJ;} cA‘L”_c}&A\

Leg( %Y U s%Y Aoy (oon )y Sala 3 san s Blay e (e seandll (i Abaal ANa I 3l m e @

kib} PJ'M -LU:.a .LSI\}J} Q_Itrmj .JJ;}..I Lﬂj‘—l L&\ﬁ u}(lal\ LN_I 3\751\..4;\ ;UYJ 13 OJ\A JJ;} elc ki‘.ﬁ [ ]
Oite seaall Ga(%Y £ %Ayt

Lo %0 T 5% TA) Asty G Cliieall dma a2yl g an ) Alad e el LY CYa a0
e geadl (o Alanl A 3 38 255 e




aylal ) Sial) JEal sy 3 Y Culdal) aladialy aa ) jUBLAY 90
$ Al Caall

dpale Al

Y Aaala  alal) I A
a0 e Jpantlla s 531 G o Teldy)

pladdl) (al yal g ad gill A picalall

- -

Cra datig

Cple dgana Al g
S dxala — dal all  calall (g 51

) 4,05
Ay aSu) Anala
Y.\o



cilal [ Sial) JEAY g (33 Cubiial) aladialy aa )l jUSLA ) g0
q,«)ﬁd\ Cdall

Cra dadia

Cmale 3 gana ua u.€_|
Sy Aaada Aal el g el (s ) S

A e Jpaall

pladl) 2l yal g 2 gill B piicaalall

15880 g Al i e asal) g Addlial) dind

Al G o s /3]

................. eludll (al yal g add gil) Aliud
calall 4K

RSy daala

A0A Gaa )l ae Gualh e /4]
elatll ol yal 5l gl S
SEVAREIS

A uiSuy) dnala

................. @ball taaa Alaaa /A
clatll mal yal 5l gl Slid

kil 4,8

52l dadla



G158 pdieal) Babual)

A8MR cpaa N ae cpal) dlae /o
oLl al ol 5 2l gl Sl
bl 4,18

iy Sy el

B _pandd) Jorall e dana /3]
claall ol el 5 2l il aelise Sliad
bl 4,18

iy Sy daala

o el Ui yeiall

dgana Aia i /o

slull ! yal 5 20 gl (g0 y2e
bl A<

R



