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CHAPTER 25
GYNAECOLOGICAL endoscopy
ADESINA KT
Introduction	
Endoscopy is a medical process of evaluating the interior of an organ, tissue or cavity within the human body via an endoscope (telescope) with the aim of diagnosis or surgical intervention. An endoscope is a medical device consisting of a long, thin, flexible or rigid tube which has a light and a video camera. Images of the cavity, organ or tissue visualized can be displayed on a screen. Most surgical procedures done via open surgeries can now be performed using a laparoscope. 
History of Endoscopy in Medical Practice
The practice of endoscopy dates back to the times of Hippocrates (460-375BC). Phillip Bozzini (1773-1809) is the father of endoscopy. He invented a device  which he called the’ Lichtleiter ‘ or light conductor.This Bozzini endoscope contained a candle and  angled mirrors to enable the inside of organs to be seen. This formed the basis for the principle of modern endoscopy. He died of Typhus contracted from his patients. The first laparoscopic appendectomy was performed by a German Gynaecologist, Kurt Semm in 1960’s. The introduction of the solid state camera in 1982 revolutionized the art of endoscopy with the performance of the first laparoscopic cholecystectomy on human in 1987 by the French Physician Mouret.

laparoscopy 
Laparoscopy holds advantages over laparotomy which include smaller surgical scars, faster recovery, and decreased time for return of bowel function. There is a reduced inpatient cost, hospital stay, post-operative adhesions pain and disability when compared to traditional operations. There is also reduced infection rate and video magnification also offers surgeons better exposure of the diseased organ and its surrounding structures. The operation is also ‘assisted’ indirectly by other observers in the operation room, thereby reducing complications.
The disadvantages of laparoscopy include the expensive equipment, increased duration of surgery, the need for special training and injury to organs.
Instruments and set-up for a gynaecological laparoscopy
Equipments used for minimal access surgery are the optical system, laparoscope, insufflator, light sources, video monitor/display unit and the energy system/ electrosurgical unit. The hand instruments used are for perforation, dilation, holding and grasping, cutting, dissecting, morcellation and irrigation. 
The laparoscope is an optical tube which contains a system of optical lenses that transfers images from the abdominal cavity to a video camera. It may be rigid or flexible with varying diameters, lengths and angles of view. It is necessary to have enough illumination of 
abdominal cavity to perform a laparoscopic operation. Illuminators may be various types of lamps as sources of light.  The three types of light sources in use today are Halogen, Xenon and Metal halide. The fibre optic light cable connects the light source to the optical system (laparoscope and video camera). Colour images from laparoscope in the abdominal cavity are transferred to the monitor of high resolution with the help of videocamera for all members of the operating crew to view.
The Endoinsufflator serves to supply sterilized medical gas (CO2) from a gas bottle to abdominal cavity at a constant rate and to create and maintain a certain intra-abdominal pressure while performing an endoscopic operation.
The Electrosurgical unit provides energy for tissue cutting and coagulation. The monopolar unit can achieve cutting, desiccation, coagulation or fulguration of tissue depending on the instrument and current configuration, whereas bipolar electrocoagulation essentially provides vascular coagulation for haemostasis.
Indications for diagnostic laparoscopy in Gynaecology 
The indications for diagnostic laparoscopy in gynaecological practice include:
1. Infertility 
2. Chronic pelvic pain
3. Suspected Endometriosis
4. Evaluation of Mullerian anomaly
5. Unexplained acute abdominal pain or non-specific abdominal pain.
6. Suspected ectopic pregnancy
7. Acute pelvic inflammatory disease
8. Torsion of adnexa
Indications for operative laparoscopy 
Virtually all procedures in gynaecology can now be done laparoscopically. However some contraindications exist.
 Absolute contraindications:
· Surgeon's lack of skills
· Inadequately equipped operating room,
· Shock.
· Generalized peritonitis.
· Intestinal obstruction 
· Significant haemoperitoneum,
· Markedly increased intracranial pressure
· Retinal detachment. 
· Obesity, pregnancy, multiple scars, cardiopulmonary disease earlier considered as contraindications are no longer so regarded. 



Preoperative preparation
After an overnight fast a Foley catheter should be inserted for all gynaecological procedures and the umbilicus should be well prepared with betadine. 
Intravenous antibiotics such as Ceftriaxone should be given at about ½-1 hour before surgery. Individualized preoperative anaesthetic assessment should be done.
Anaesthesia
Usually, General anaesthesia plus endotracheal intubation is employed but in some cases of diagnostic laparoscopy anaesthesia is by conscious sedation. Patient should be closely monitored by pulse oximetry and capnography.  
Methods of entry/access
Many differing laparoscopic-entry methods have been described.
Position: All entry phases of laparoscopy should preferably be performed with the patient lying supine, with NO Trendelenburg Tilt, because the Trendelenburg position rotates the sacral promontory and brings the aortic bifurcation close to the umbilicus, thus increasing chances of vascular injury. 
Entry techniques
The umbilicus offers the thinnest portion of the anterior abdominal wall and is thus the most common site   for laparoscopic entry. In patients with numerous previous surgeries the preferred entry point is in the mid-clavicular line just below the costal margin is called Palmer’s point. It is said to be virtually free of adhesions because of the movement of the stomach. The posterior fornix of the vagina, the uterine fundus and the 9/10th intercostal space have also been used as entry points.  The vast majority of complications occur during the entry phase of laparoscopy. 
Blind entry with insufflation needle or Veress needle
This is a closed technique, which involves the insertion of a Veress Needle (a needle equipped with a spring-loaded obturator) after testing for patency, into the peritoneal cavity. This is done via a small incision under the umbilicus. It is followed by gas insufflation to create a pneumo peritoneum. This is followed by the insertion of a trocar (a sharp, pointed instrument with a cannula) while lifting up the abdominal wall when a pneumo peritoneum of 20-30mm of Hg has been created. 
Finally the laparoscope is passed through the trocar as the obturator is removed. The benefits of the closed technique are shorter operating times and possible immediate recognition of bowel or vascular injuries. It is important to ensure that the Veress needle is located in the peritoneal cavity and not within any other structure or organ.
 Tests to confirm the proper positioning of the Veress needle are :-
1. Free irrigation test
2. Injection and failed aspiration of fluid through the needle
3. Loss of liver dullness
4. Hanging drop of saline test
5. Hissing sound test of air entering the needle with the elevation of the anterior abdominal wall
6. Free flow of gas through the Veress needle

Open Technique
The alternative open (Hasson) technique involves the peritoneal being cut down, followed by the insertion of a blunt trocar under direct visualisation, then gas insufflation and finally insertion of the laparoscope. The potential benefits of this technique are the prevention of vascular injury, gas embolism, pre-peritoneal insufflation and a low incidence of bowel injury. 
Other methods of entry are:-
· Direct  insertion without prior haemoperitoneum
· The Radially expanding access system,
· Visual entry systems  and 
· Disposable shielded Trocars have also been described. 
Laparoscopic surgical procedures usually require other incisions apart from the entry point. This is to facilitate use of other instruments. In the laparo-endoscopic single-site (LESS) technique only one small skin incision is used to complete laparoscopic surgical procedures, which would have previously required multiple incisions. It is also known as Single Incision Laparoscopic Surgery (SILS).To facilitate LESS surgery, a port system was developed which allows several instruments to enter into the abdominal cavity in a single incision. The system consists of three or four channels within a single port. A single 20-mm to 25-mm incision is needed to introduce the port system into the abdominal cavity. The elastic caps in the channels of the port system allow the use of instruments from 3 to 15 mm in diameter. 
Gas insufflation creates pneumoperitoneum which allows visualization of abdominal and pelvic organs.  CO2 is the preferred gas for insufflation, the use of N2O has also been described. CO2 is more diffusible, is rapidly cleared from the lungs and does not support combustion. It dissolves in peritoneal fluid to become carbonic acid that may irritate the diaphragm, causing shoulder tip pain and discomfort. 
During laparoscopy for infertility, lithotomy position is employed so that cervical manipulation can be used. A primary trocar site is placed in the peri-umbilical region, and additional trocars are placed in the right and or left lower quadrants as needed. Methylene blue or other dye can be injected into the cervical canal to check for patency. Adhesions can be identified and pathology affecting the fallopian tube can be classified as mild moderate or severe.
Complications of laparoscopy
a. Bladder injury remains the most common type of injury in gynaecological procedures. Incidence of bladder injury during laparoscopy is 0.02% - 8.3%.
b. Vascular injuries especially of the aorta, vena cava, the common internal and external iliac arteries and veins. 

c. Gastrointestinal trauma. Common signs that a bowel injury has occurred include foul-smelling gas, return of bowel contents, high insufflation pressures, and asymmetric distension. 
d. Incisional bowel herniation may follow the use of multiple ancillary ports. 
e. Port-site metastases may complicate laparoscopy for malignant conditions. 
f. Gas embolism. 
The diagnosis is often based on clinical signs that include a sudden decrease in end-tidal partial pressure of carbon dioxide, a “mill-wheel” murmur, or a rapid drop in blood pressure. Successful management entails release of pneumoperitoneum and cessation of insufflation, ventilation with 100% oxygen, and positioning of the patient in the left lateral, decubitus with steep head-down position, and aggressive volume expansion. Emergency thoracotomy with internal cardiac massage and aspiration should be considered if the patient continues to be unstable.

HYSTEROSCOPY
Hysteroscopy is the process of viewing and operating in the endometrial cavity from a trans cervical approach. The basic hysteroscope is a long, narrow telescope connected to a light source to illuminate the area to be visualized. With a patient in the lithotomy position, the cervix is visualized by placing a speculum in the vagina. The distal end of the telescope is passed into a dilated cervical canal, and under direct visualization, the instrument is advanced into the uterine cavity. A camera is commonly attached to the proximal end of the hysteroscope to broadcast the image onto a large video screen. Inflow and outflow tracts for fluid are included in the shaft of the telescope. 
Media, such as sodium chloride solution, can be pumped through a hysteroscope to distend the endometrial cavity, enabling visualization and operation in an enlarged area.
The introduction of hysteroscopy has revolutionized diagnosis and treatment in gynaecological practice. 
Indications:
1. Abnormal uterine bleeding (AUB)
2. Investigation of   infertility and Mullerian anomalies.
3. Removal of foreign bodies e.g. loop 
It is the gold standard for diagnosis of intrauterine lesions.

Equipment
Hysteroscopes
The telescope consists of 3 parts: the eyepiece, the barrel, and the objective lens. Angle options include 0°, 12°, 15°, 25°, 30°, and 70°. It may be rigid or flexible. The need for a sheath for input-outflow of distension media increases the size of the hysteroscope. 


Rigid hysteroscopes are the most commonly used instruments while the flexible hysteroscope is most commonly used for office procedures. Each hysteroscope is attached to an internal or external light source for illumination at the distal tip and energy sources include tungsten, metal halide, and xenon.
Surgical instruments include scissors, biopsy and grasping instruments. Others are roller ball, loop and vaporizing electrodes. 

Media
The use of media is critical for panoramic inspection of the uterine cavity and opens up the seemingly narrow uterine cavity. The various media employed in hysteroscopy are gases and fluids.
The advantage of fluid over gas is the symmetric distension of the uterus with fluid and its ability to flush blood, mucus, bubbles, and small tissue fragments out of the visual field.
Liquid media are either:-
Electrolyte containing e.g. - Ringers lactate and Normal saline 
Non electrolyte containing: 1.5% glycine, 3% sorbitol,5% mannitol,5% dextrose or dextran 70.

Contraindications of hysteroscopy 
1. On-going pregnancy
2. Acute pelvic infection
3. Malignancies of the cervix or endometrium
4. Lack of requisite skill.
Complications include
· Fluid overload, hypernatraemia, hyperglycaemia from metabolism of sorbitol, allergic reactions, anaphylaxis and disseminated intravascular coagulation.
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