Blue Boxes for Pelvis

Abd Hernias

Anterolateral abd wall – most hernias occur in the ingiunal, umbilical, and epigastric regions.

Umbilical hernias – common in newborns – weak ant abd wall – expecially in low-birth-weight babies.  These hernias are usually small, through the umbilical ring (opening in linea alba) and result from increased intra-abd pressure in the presence of weakness and incomplete closure of the ant abd wall after ligation of the umbilical cord at birth.

Acquired umbilical hernias – most common in women and obese people – extraperitoneal fat and/or peritoneum protrude into the hernial sac.

Epigastric hernia – through linea alba – in the midline between xiphoid process and umbilicus.  These tend to occur in people over 40, usually obese.  The hernial sac, composed of peritoneum, covered only with skin and fatty subcutaneous tissue.

P 193 – External supravesical hernia

This type of hernia leaves the peritoneal cavity through the supravesicle fossa and is medial to the site of the indirect hernia.  The iliohypogastric nerve can be damaged during repair.

Postnatal patency of the umbilical vein

Before birth the umbilical vein carries oxygenated, nutrient-rich blood from the placenta to the fetus.  The vein remains patent for some time after birth (before forming the round ligament of the liver) and can be used for umbilical vein catheterization in infants with erythroblastosis fetalis or hemolytic disease.

P 198 – Palpation of inguinal rings in adult males

The superficial inguinal ring I palpable superolateral to the buic tubercle by invaginating the skin of the upper scrotum with the index finger.  The finger follows the spermatic cord to the superficial inguinal ring – if the rind is dilated, it may admit the finger without causing pain.  If a hernia is present and impulse will be felt on the tip/pad of the finger when the pt coughs.  The deep inguinal ring may be felt as a skin depression superior to the inguinal ligament, 2-4 cm superolateral to the pubic tubercle.

P 201 – Anesthetizing the scrotum

L1 supplies the anterior 1/3 of the scrotum through the ilioinguinal n and S3 supplies the posterior 2/3 of the scrotum through the perineal and posterior femoral cutaneous nn.  To anesthetize the ant surface of the scrotum  spinal anesthetic agent has to be injected more superiorly than for the post surface.

P 203 – Cryptorchidism (undescended testes)

Orchis means testis and kryptos means hidden.  Testes are undescended and not retractable in 3% of full-term and 30% of pre-mature infants.  The testes are somewhere along the normal path of prenatal descent, usually in the inguinal canal and have a potential for developing malignancy.

Hydrocele

This is the presence of excess fluid in a persistent processus vaginalis.  This congenital anomaly can be associated with an indirect inguinal hernia.  Fluid accumulation is due to secretion of an abnormal amount of serous fluid from the viscerl layer of the tunica vaginalis.  A hydrocele of the tesis is confined to the scrotum and distends the tunica vaginalis.  A hydrocele of the cord is confined to the spermatic cord and distends the persistent processus vaginalis.  These may communicate with the peritoneal cavity.  To detect a hydrocele, a bright light is applies to the side of the scrotal enlargement in a darkened room and transmission of light as a red glow indicates a hydocele (this is called transillumination).  Infants will have residual peritoneal fluid in their tunica vaginalis that is usually absorbed during the first year.

Hematocele

This is similar to above except it’s a collection of blood instead of fluid and can result from rupture of the branches of the testicular artery due to trauma.  Hematocele of the tesis may be associated with scrotal hematocele due to effusion of blood into scrotal tissues.  Because blood doesn’t transilluminate, hematocele can be differentiated from hydrocele.

Cysts and hernias of the Canal of Nuck

In female infants remnants of the processus vaginalis can enlarge and form cysts in the inguinal canal (canal of Nuck).  A persistent processus vaginalis can make a bulge in the ant labium majus that can develop into an indirect inguinal hernia.

Epididymitis and orchitis

Inflammation of the epididymis is the most common cause of tender scrotal swelling.  This and orchitis (inflammation of the testis) can be a complication of mumps.

Spermatocele and epididymal cyst

A spermatocele is a retention cyst in the epididymis (usually near the head) that contains a milky fluid and is usually asymptomatic.  An epididymal cyst is a collection of fluid anywhere in the epididymis.

P 204 – Varicocele

Vinelike pampiniform plexus of veins may become dilated (varicose) and tortuous, producing a variocele that is usually visible only when the man is standing or straining – enlargement usually disappears when he lies down.  Varioceles can result from defective valves in the testicular vein.  Because kidney or renal vein problems can result in distension of the pampiniform vv, especially on the left, it is necessary to rule out kidney or other abd causes of variocele – especially if the enlargement is asymmetric.

Cancer of the testis and scrotum

Because the testes descend from the post abd wall to the scrotum during development, their lymphatic drainage differs from the scrotum which is an outpouching of anterolateral abd skin.  So, Cancer of the testis metastasizes to the lumbar lymph nodes, which lie just inferior to the renal vv.  Cancer of the scrotum on the other hand metastasizes to the superficial inguinal lymph nodes, which lie in the subcutaneous tissue inferior to the inguinal ligament and along the terminal part of the great saphenous vein.

Cancer of the uterus and labium majus

Lymphogenous metastasis of cancer most commonly occurs along lymphatic pathways that parallel the venous drainage of the organ that is the site of the primary tumor.  Metastatic uterine cancer cells (especially from tumors adjacent to the proximal attachment of the round ligament) can spread to the labium majus (site of distal attachment of the round ligament) and from there to the superficial inguinal nodes which receive lymph from the skin of the perineum (including the labia).

Cremasteric Reflex

Contraction of the cremaster muscle is elicited by lightly stroking the skin on the medial aspect of the sup part of the thigh with an applicator stick or tongue depressor.  This area of skin is supplied by the ilioinguinal n.  Cremasteric reflex – rapid elevation of the testis on the same side – is very active in children, and can simulate undescended testes.  To see if the testes are descended, have the child sit cross-legged – descending testes can be palpated in the scrotum.

Vestigial remnants of embryonic genital ducts

When the tunica vaginalis is opened, rudimentary structures can be observed at the sup extremities of the testes and epididymis – these are remnants of genital ducts in the embryo.  These are observed with pathological changes.  Appendix of the testis is a veicular remnant of the cranial end of the paramesonephric duct – the female genital duct that forms half of the uterus and is attached to the sup pole of the testis.  The appendices of the epididymis are remnants of the cranial end of the mesonephric duct – the embryonic male genital duct that forms part of the ductus deferens – which is attached to the head of the epididymis.  This part of the duct, with the mesonephric tubules, normally forms the efferent ductules and epididymis.

Vasectomy

Also called a deferentectomy, this is performed to produce sterility in males, a bilateral excision of a segment of the ductus deferens.  The duct can be identified by its firm consistency and isolated on each side by incising the superanterior scrotal wall.  Both ends are then ligated so that spern can’t pass to the urethra and therefore degenerate in the epididymis and ductus deferens.  Secretions of the auxiliary genital glands (seminal vesicles, bulbourethral glands, and prostate) can still be ejaculated.

P 210 – Blockage of the uterine tubes

In hysterosalpingography, a technique for testing the patency of uterine tubes, air or radiopaque dye is injected into the uterine cavity, from which it normally flows through the uterine tubes into the peritoneal cavity.  If it doesn’t go into the peritoneal cavity, there is a blockage.

Laparoscopy

A laparoscope is passed through a small incision in the anterolateral abd wall to examine the abd and differentiate acute appendicitis from other causes of abd pain (inflammatory pelvic disease).  Laparoscopy is used by gynecologists in evaluating women with acute lower abd pain, and is also used for removing the gallbladder and appendix and treating obstructions.

P 288 – Accessory renal vessels

During their ascent, the embryonic kidneys receive their blood supply and venous drainage from successively more sup vessels.  Inf vessels degenerate as sup ones take over the blood supply and venous drainage.  Failure of these vessels to degenerate results in accessory renal aa and vv.  Variation in number and position occur in ~25% of people.

Renal and ureteric calculi

Calculi may be located in the calices of the kidneys, ureters, or urinary bladder.  A renal calculus (kidney stone) may pass into the renal pelvis and then ureter, causing distension.  A ureteric calculus causes severe rhythmic pain – ureteric colic – as it is gradually forced down the ureter by waves of contraction.  Urinary flow can be interrupted and pain can be referred to the lumbar region, hypogastric region, external genitalia, and testis.

The pain is referred to the cutaneous areas innervated by spinal cord segments and sensory gang which also supply the ureter – mainly T11-L2.  Pain passes inferoanteriorly from the loin to the groin.  Pain may also extend into the prox ant aspect of the thigh through the genitofemoral nerve (L1,L2) and also genitalia.

Ureteric calculi can be observed and removed with a nephroscope, inserted through a small incision.  Lithotripsy, which focuses a shockwave through the body that breaks the stone into small fragments that pass with urine is also used.

P 289 – Congenital anomalies of the kidneys and ureters

Bifid renal pelvis and ureter are common – this results from division of the metanephric diverticulum or ureteric bud – the primordium of the renal pelvis and ureter.  Ureteral duplication depends on the completeness of embryonic division of the ureteric bud.  The bifid renal pelvis/ureter may be unilateral or bilateral, but separate openings into the bladder are uncommon.  Incomplete division of the ureteric bud results in a bifid ureter, complete division results in supernumerary kidney.  A retrocaval ureter is uncommon (kidney passing posterior to the IVC).

When first formed, kidneys are close together in the pelvis.  In 1 in 600, inf poles of the kidnesy fuse to form a horseshoe kidney that lies at the level of L3-L5 because the normal ascent was prevented by the root of the inf mesenteric artery.  Horseshoe kidney usually produces no symptoms, but associated abnormalities of the kidney and renal pelvis may be present, obstructing the ureter.

Sometimes the embryonic kidney on 1 or both sides fails to ascend to the abd and lies ant to the sacrum.  Although uncommon, knowing about the possibility of the ectopic pelvic kidney should prevent it for being mistaken for a pelvic tumor and removed.  A pelvic kidney in women can be injured by or cause obstruction during childbirth.  Pelvic kidneys usually receive blood supply from common iliac aa.

Sexual Differences in the Pelves (p337)


In both sexes, the primary pelvic function is locomotion.  The sexual differences are related mainly to the heavier build and larger muscles of most men and to the adaptation of the pelvis (particularly lesser pelvis) in women for parturition.  The male pelvis is heavier and thicker and usually has more prominent bone markings.  The female pelvis is wider, shallower and has a larger pelvic inlet and outlet.  The subpubic angle is formed by the meeting of the rami at the pubic symphysis and can be measured during a physical exam.  In females, the subpubic angle is nearly 90 degrees while in males it is closer to 60 degrees.  When the vagina admits three fingers side by side, the subpubic angle is sufficient to permit passage of the fetal head.


On page 337, M&D illustrates android (A), gynecoid (B), anthropoid (C), and platypelloid (D) shaped pelves.  The pelvis of any person may have some features of the opposite sex.  A and C are most common in males, B and A in white females, B and C in black females, while D is uncommon in both sexes.  In all pelves, the ischial spines face each other and the interspinous distance is the narrowest part of the pelvic canal.  Gynecoid, the normal female type, has a rounded oval shape and the maximum transverse diameter.  An android pelvis (masculine and funnel-shaped) can present hazards to successful vaginal delivery.  The size and shape of the pelvic inlet is important because it where the fetal head enters the lesser pelvis or bony birth canal through which the fetus passes during a vaginal birth.  Diameters of the lesser pelvis are determined radiographically or during pelvic examination. A prime focus of forensic medicine in diagnosis of gender is the pelvis because sexual differences are usually apparent.

Pelvic Fractures (p338-339)

`
Anteroposterior compression of the pelvis during “squeezing accidents” commonly produce fractures of the pubic rami.  When the pelvis is compressed laterally, the acetabula and ilia are squeezed together and may be broken.  Pelvic fractures can also arise from tearing away of bone by the strong posterior pelvic ligaments associate with the sacroiliac joints.  Pelvic fractures can result from direct trauma or by forces transmitted to these bones from the lower limbs during falls on the feet.  Weak areas of the pelvis that are usually the site of fractures are the pubic rami, acetabula, region of the sacroiliac joint, and alae of the ilium.  Pelvic fractures may cause injury to pelvic soft tissues, blood vessels, nerves, and organs.  Urinary bladder and urethra may be ruptured or torn by fractures in the pubo-obturator area.


Falls on the feet may produce the following injuries: fractured pubic rami, injury of bone or cartilage of acetabula, and the head of the femur may be driven through the acetabulum into the pelvic cavity injuring pelvic viscera, nerves, and vessels.  In persons less than 17 years of age, the acetabulum may fracture through the triradiate cartilage into their three developmental parts or the bony acetabular margins maybe be torn away.

Spondylolysis and Spondylolisthesis (p339)


Spondylolysis is a degenerative condition resulting from deficient development of the articulating part of a vertebra, which occurs in the inferior lumbar region in about 5% of North American adults.  Persons with spondylolysis have a defect in the vertebral arch between the superior and inferior facets.  When bilateral, defects can cause division and separation of L5 vertebra into two pieces.  If the parts separate, spondylolisthesis (the anterior displacement of the body of L5 vertebra) occurs reducing the anteroposterior diameter of the pelvic inlet.  This may interfere with parturition.  Obstetricians test for spondylolisthesis by feeling for an abnormally prominent L5 process.  An MRI is taken to confirm the diagnosis and measure anteroposterior diameter of pelvic inlet. 

Relaxation of Pelvic Joints and Ligaments During Pregnancy (p340-341)


During pregnancy, relaxation of pelvic joints and ligaments, caused by sex hormones and the presence of the hormone relaxin, permits freer movements between the inferior parts of the vertebral column and the pelvis. The sacroiliac interlocking mechanism is less effective because the relaxation permits greater rotation of the pelvis and a small increase in pelvic diameters during parturition.  Loosening of the pubic symphysis and movement of the coccyx posteriorly also occur.  All these pelvic changes result as much as a 10-15% increase in diameters (mostly transverse).  The one diameter that is unaffected is the true conjugate diameter.  

Pelvic Anatomy (p.345-358)

 Blue Boxes

 Brooke Allen

 p.345- Injury to the Pelvic Floor:

     During childbirth, the perineum, levator ani, and pelvic fascia may be injured; the pubococcygeus (largest part of levator ani) is most commonly torn.  It encircles, supports, and adds sphincter tone to the urethra, vagina, and anal canal.  Stretching or tearing of the lev. ani and pelvic fascia can result in an altered positioning of the neck of the bladder and the urethra, thus causing urinary stress incontinence.

 p.350- Injury to the Pelvic Nerves:

     During childbirth, the fetal head can compress the nerves of the mother’s sacral plexus-producing pain in lower limbs.  Obturator n. is vulnerable to injury during surgery involving the lateral pelvic wall, and if injured, causes painful spasms of adductor muscles of the thigh and sensory deficits in medial thigh region.

 p.351- Internal Iliac Ligation: 

     Internal Iliac a. can be ligated to control pelvic hemorrhage.  Ligation does NOT stop bloodflow, but REDUCES blood pressure, allowing hemostasis (arrest of bleeding) to occur.  Bloodflow in the artery is maintained (though reversed) by three arterial anastomoses: lumbar to iliolumbar, median sacral to lateral sacral, and sup. rectal to middle rectal.  Pelvic viscera, genital organs, and gluteal region still receive bloodflow.

 -Iatrogenic Injury to the Ureters:

     Uterine artery passes ant. and sup. to the ureter near the lateral part of the fornix of the vagina.  Therefore, it is in danger of being INADVERTENTLY clamped, ligated, or severed during a hysterectomy when the uterine artery is tied off.  Point of crossing lies approx. 2 cm. sup. to the ischial spine.  Left ureter is especially vulnerable b/c is passes close to lateral aspect of cervix.  Ureters are also vulnerable to injury when the ovaian vessels are tied off during an ovariectomy.

 p.358- Ureteric Injuries:

     Ureters may be injured during gyn operations, such as radical hysterectomy, b/c of their proximity to the internal genital organs.  Two common sites of injury: 1. At Pelvic brim, where ureter is close to ovarian vessels, and 2. Where uterine artery crosses over the ureter at the lateral side of the cervix.  Injury to ureter may consist of transection, crushing, kinking, ligation, or devascularization of the vascular plexus.

 - Ureteric Calculi:

     Acute obstruction of ureters usually results from a ureteric calculus.  Passage of small calculi cause little or no pain, but larger ones produce severe pain.  Symptoms and severity depend on location, type, and size of calculus and whether it’s spiky or smooth.  Pain is colicky pain, resulting from hyperperistalsis in the ureter, superior to the level of the obstruction.  Calculi may cause complete or intermittent obstruction of urinary flow and can occur anywhere along the ureter.  Most commonly occurs at the following relatively constricted parts of the ureters: the junction of the ureters and the renal pelvis, where the ureters cross the ext. iliac a. and pelvic brim, and during their passage through the wall of the urinary bladder.  Presence of calculi can be confirmed by abd. radiographs or an intravenous urogram. Calculi can be removed in 3 ways: open surgery, endourology, and lithotripsy.  Open surgery is uncommon b/c the calculi can usually be removed by endo or litotripsy.  Endourology- cystoscope is passed thru the urethra into the bladder; it has a light, an observing lens, and various attachments for grasping the ureteric stone (caliculus).  A ureteroscope (another instrument) can be inserted into the

 cystoscope and passed up the ureter to grasp the stone.  Calculi can also be broken up with ultrasonic probes inserted thru the ureteroscope.   Lithotripsy- uses shock waves to break up stone into smaller fragments that can be passed in theo urine.

Blue Box Summaries  Pages 366-370

Cystocele – Hernia of the bladder –

· Damage to the perineal muscles or their associated fascia may result in herniation of the bladder into the vaginal wall, known as a cystocele.

· This may also result from prolapse of the pelvic viscera secondary to pelvic floor injury during childbirth.

Suprapubic Cystotomy –

· When a bladder fills, it extends superiorly above the pubic symphysis, sometimes as far as the umbilicus, inserting itself between the parietal peritoneum and the anterior abdominal wall.

· The bladder then (when distended) lies adjacent to the abdominal wall without the intervention of the peritoneum.

· As a result, the distended bladder may be accessed surgically superior to the pubic symphysis via a suprapubic cystotomy.  This allows for the introduction of catheters or other instruments without entering the peritoneal cavity.  Urinary calculi, foreign bodies, and small tumors may be removed from the bladder in such a manner.

· The superior position of the distended bladder makes it vulnerable to injury, including rupture caused by trauma to the inferior portion of the anterior abdominal wall or by pelvic fractures.  Ruptures may result in the escape of urine extraperitoneally or intraperitoneally.

· Rupture of the superior portion of the bladder often tears the peritoneum, causing extravasation of urine into the peritoneal cavity.  Posterior rupture of the bladder results in the escape of urine into the perineum.

Cystoscopy –

· Through the use of a cystoscope, the interior of the bladder can be examined.

· A cystoscope is a lighted tubular endoscope that is inserted through the urethra.  It consists of a light, observing lens, and attachments for grasping, removing, cutting, and cauterizing.  

· One example of its use is for a transurethral resection of a tumor, which uses a high-frequency electrical current to “remove” the tumor in small fragments that are washed from the bladder with water.

Sterilization of Males –

· Common method of sterilizing males is called a deferentectomy, popularly known as a vasectomy.

· Part of the ductus deferens is ligated and/or excised via an incision in the superior portion of the scrotum.  The subsequent ejaculate from the seminal vesicles, prostate, and bulbourethral glands contains no sperm.

· The unreleased sperm degenerate in the epididymis and proximal portion of the ductus deferens.  

· Reversal of a vasectomy may be successful in “favorable” cases – the patients under 30 years of age and before 7 years postoperation.  The procedure is done under a microscope where the ends of the sectioned ductus deferens are reattached.

Abscesses in the seminal vesicles –

· Enlarged seminal vesicles can be palpated during a rectal examination.

· Localized collections of pus (abscesses) within the seminal vesicles may rupture and allow pus into the peritoneal cavity.

· Massage of the seminal vesicles will release the secretions for microscopic examination to detect organisms such as gonococci (which causes gonorrhea).

Enlargement of the Prostate –

· Hypertrophy of the prostate is common after middle age.  An enlarged prostate projects into the urinary bladder and impedes urination, particularly the middle lobe of the prostate, which enlarges the most and obstructs the internal urethral orifice.  The more the individual strains, the more the urethra is occluded.

· The prostate may be palpated by digital rectal examination.  A full bladder will offer resistance, tending to hold the prostate gland in its place and making it more readily palpable.

· Benign prostatic hypertrophy affects many older men and is a common cause of urethral obstruction, leading to nocturia, dysuria (difficulty/pain during urination), and urgency.

· Prostatic cancer is common in men older than age 55.  The prostate will feel hard and often irregular by palpation.  In advanced stages, cancer cells can metastasize to the internal iliac and sacral lymph nodes and later to distant nodes and bone.

· An obstruction of the urethra may be relieved with a resectoscope, an instrument inserted through the external urethral orifice into the prostatic urethra.

· In a prostatectomy (surgical resection) the hypertrophied part of the prostate is removed, this may include all or part of the prostate.

· With more serious cases, the prostate is removed along with the seminal vesicles, ejaculatory ducts, and terminal portions of the vas deferens.  Many patients retain sexual function after surgery due to increased improvements in preserving the nerves and blood vessels.

Justin Ramsey

  Pg 373  note: There are three figures on 373.

  Distension Of the Vagina

      The fetus can distend the vagina during parturition  (child birth).  

  --- The major area of distension is in an  anteroposterior direction.

  ---- The ischial spines, and the scarospinous  ligaments limit distension laterally.

  Examination of the Vagina

  The interior of the vagina and cervix can be examined with a vaginal speculum

  The cervix, ischial spine and sacral promontory can be palpated in the vagina or rectum.

  Pulsations of the uterine arteries can be felt in the lateral parts of the fornix. 

  Ovarian cysts may also be palpated in the lateral part of the fornix.

  Culdoscopy, Laproscopy, and Culdocentesis

      A Culdoscope is an endoscopic instrument, which is inserted through the posterior fornix to examine the ovaries or uterine tubes.  It has been largely replaced by laproscopy, which provides more flexibility and better visualization.  There is also less chance of infection in the peritoneal cavity.  Culdocentesis in procedure in which a pelvic abscess can be drained through an incision made in the posterior vaginal fornix  

  Pg 380

      Cervical cancer was the leading cause of death until 1940.  The decline is related to the accessibility of the cervix to direct visualization and the use of Papanicolaou smears, which lead to the detection of premalignant cervical conditions.

  Pg. 381

  Anesthesia for Childbirth

      General anesthesia has advantages in the ER because the woman is unconscious.  Doctors regulate maternal respiration and both maternal and fetal cardiac function.  

  Regional anesthesia:

  A spinal block is when the anesthesia is injected into the subarachnoid space between the L3 -L4 vertebrae.  The perineum, pelvic floor and birth canal are anesthetized.  There is loss of motor and sensory functions of the lower limbs and sensation of uterine  contraction.

  Regional anesthesia cont.: 

      A Pudendal nerve block is where the anesthetic agent is injected near the nerve as it exits from the greater sciatic foramen and enters the lesser sciatic foramen.  It provides anesthesia to the majority of the perineum and the lower fourth of the vagina. It

does not block the pain to the upper part of the birth canal.

      The caudal epidural block must be administered in advance to the actual delivery.  The anesthetic agent is delivered using an in-dwelling catheter in the sacral canal.  This allows more prolonged anesthesia.  It blocks the S2-S3 spinal nerve roots.  This includes the pain fibers from the cervix, upper vagina, and the pudendal nerve.  The lower limbs are not affected, and the mother can feel uterine contractions from the uterine fundus and body.

  Age Changes in Uterus

      When a female baby is born, her uterus is relatively large and has adult proportions because of maternal hormones.  Several weeks postpartum childhood dimensions are assumed.  The uterus is found in the abdominal cavity because of the small size of the pelvic cavity.  The cervix can be 50% of the total uterus.  During puberty, the uterine body grows rapidly.  At menopause (46-52), the uterine decreases in size.

  Examination of the Uterus

      The uterus can be examined by bimanual palpation.  Two fingers of the right hand are passed superiorly in the vagina while the other hand is pressed inferoposteriorly on the pubic region of the anterior abdominal wall.  When softening of the uterine isthmus occurs, the cervix feels as thought it would separate of the body.  This can be am early sign of pregnancy.

  Hysterectomy

      A hysterectomy (excision of the uterus) is preformed through the anterior abdominal wall or though the vagina.  The uterine artery crosses anterior and superior to the ureter.  There is a danger of clamping off the ureter when ligating the uterine artery.

Moore & Dalley Blue Boxes
Wigdahl

p. 382 (Exam of Uterus) to 383 (Ligation of Uterine Tubes)

Examination of the Uterus

Bimanual palpation of the uterus

Two fingers of one hand are passed superiorly in the vagina

The other hand is pressed inferoposteriorly on the pubic region of the anterior abdominal wall

Can determine:

· size of uterus

· position of uterus, normal position is anteverted

· softening of the uterine isthmus (Hegar’s sign)

· cervix feels as though it were separate from the body

· an early sign of pregnancy

Hysterectomy

May be performed through anterior abdominal wall or through the vagina

Carries danger to the ureters

· ureter may be inadvertently clamped or severed when artery is tied off

· uterine artery crosses anterior and superior to the ureter near the lateral fornix of the vagina

· artery and ureter cross approx. 2 cm superior or ischial spine

· left ureter is particularly vulnerable

Infections of the Female Genital Tract

Infections of the vagina, uterus and tubes may result in peritonitis because the female genital tract communicates with the peritoneal cavity through the abdominal ostia.

Conversely, infections of the peritoneal cavity may spread and cause inflammation of the tube (salpingitis)

Pelvic infections that cause salpingitis often result in the blockage of the uterine tubes, a major cause of infertility in women.

Salpingography

Can be used to determine patency of the uterine tubes

A radiographic procedure in which a water-soluble radiopaque material is injected into the uterus (hysterosalpingography) and then enters the uterine tubes (salpingography).

If the tubes are patent, the material passes from the abdominal ostium into the perioneal cavity.

Endoscopy

Can be used to determine patency of the uterine tubes

Examination of the interior of the uterine tubes using an endoscope which is introduced through the vagina and uterus (hysteroscopy)

Ligation of the Uterine Tubes

A surgical method of birth control

Remarkably safe

Oocytes discharged from the ovaries that enter the tubes of these patients die and disappear.

Abdominal tubal ligation: usually performed through a short suprapubic incision made just at the pubic hairline.

Laparoscopic tubal ligation: a laparoscope (similar to a small telescope with a powerful light) is inserted through a small incision, usually near the umbilicus

Blue Box Summaries

Ectopic Tubal Pregnancies:


In cases when the uterine tube may be occluded by pus or adhesions, the dividing zygote may not be able to pass into the uterus and will implant in the wall, most commonly in the ampulla. Tubal pregnancy is the most common type of ectopic gestastion. If not diagnosed early it can lead to rupture of the uterine tube and hemorrhage into the abdominopelvic cavity. These threaten the mother’s life and kill the embryo. On the right side of the body the appendix lies close to the ovary and the uterine tube. The ruptured tubal pregnancy may be misdiagnosed as acute appendicitis. 

Remnant of the Embryonic Ducts:


Sometimes the mesosalpinx between the uterine tube and the ovary may contain embryonic remnants. The epoophoron forms from remnants of the mesonephric tubules of the mesonephros. There may be a persistent duct of the epoophoron (also called the duct of Gartner) which is a remnant of the mesonephric duct that forms the ductus deferns and the ejaculatory ducts in the male. A vesicular appendage will be attached to the infundibulum of the uterine tube and is a remnant of the carnial end of the mesonephric duct that forms the ductus epididymus. These remnants can occasionally collect fluid and form cysts. 

Injury to the Ureter:


The ureter is vulnerable when ovarian vessels are being ligated during an ovariectomy because of the close proximity of these structures as they cross the pelvic brim. The ureter is medial to the ovarian vessels.

Rectal Examination: 


Many structures related to the anteroinferior part of the rectum may be palpated through its walls. Some of these include the prostate and seminal vesicles in men and the cervix in women. The pelvic surfaces of the sacrum and the coccyx can be palpated in both sexes. Pathological things, such as enlarged iliac lymph nodes, pathological thickening of the ureters and swellings in the ischioanal fossa, can also be palpated via the rectum. Inspection and biopsies of lesions can be taken with a proctoscope. During sigmoidoscopy the curvature of the rectum must be kept in mind to avoid undue discomfort. The transverse rectal folds may also serve as useful landmarks for sigmoidoscopy but may also temporarily impede the passage of the instruments. 

Resection of the Rectum: 


During resection of the rectum in men the plane of the rectovesical septum is located so that the prostate and the urethra can be separated from the rectum. This is so that these organs ar enot damaged during surgery. 

Table 3.5

This table shows how the peritoneum covers the surfaces of the pelvic organs and forms the pouches in males and females. The table shows this for both men and women. 

These include: Disruption of the Perineal Body

1.
Stretching or tearing of the perineal body can occur during childbirth or as a result of trauma, inflammatory disease, or infection.  This may lead to:

a)
Prolapse of the vagina (through the vaginal orifice)

b)
Formation of a fistula—an abnormal canal—connected to the vestibule of the vagina.

2.
Attenuation of the perineal body (associated with separation of the puborectalis and pubococcygeus parts of the levator ani) may lead to rectoceole—hernial protrusion of the rectum into the vaginal wall.

Episiotomy

1.
Episiotomy is a surgical incision of the perineum and lower, posterior vaginal wall made to enlarge the vaginal orifice and prevent jagged tear of the perineal muscles.

2.
The incision may be made in the median plane—medial episiotomy—or deviate laterally from the median plane as it proceeds posteriorly--mediolateral episiotomy.  

Rupture of the Urethra in males and Extravasation of Urine

1.
Rupture of the intermediate part of the urethra may result from fracture of the bony pelvis and results in extravastation of urine and blood into the deep perineal pouch (may ascend extraperotineally into the abdomen).

2.
“Straddle injuries” may result in the rupture of the spongy urethra within the bulb of the penis followed by extravasation of urine and/or blood into the superficial perineal space.  Urine and/or blood may pass into the loose connective tissue in the scrotum, around the penis, or ascend anteriorly beneath Scarpa’s facia.  (This injury is also caused by incorrect passage of catheters or other transurethral devices.)

Structures in the Deep Peineal Pouch
1.
The deep peroneal pouch is traditionally described as containing a flat, three-layered, urogenital diaphragm consisting of the:


a)
perineal membrane


b)
deep transverse perineal muscle and “disc-like” external urethral sphincter (EUS)


c)
superior facia of the urogenital diaphram

2.  
The perineal membrane and deep transverse perineal muscle fit this description, but the EUS muscle is not flat and “disc-like.”  Rather, it extends superiorly along the urethra (perpendicular to the plane of the perineal membrane).  The intrinsic facia of the EUS constitutes the superior facia as it ascends.

3.
In both the male and female, the EUS includes annular portions encircling the urethra.  Additionally, there are portions of the EUS which do not simply encircle the urethra.  

a)
In males, a trough-like portion that ascends to cover the anterior and anterolateral surfaces of the prostatic urethra only.

b) 
In females:


1)
A superior part extending to the base of the bladder


2)
The compressor urethrae muscle extending inferiolaterally to the iscial ramus on each side

3) A band-like part which encircles both the urethra and the vagina (urethrovaginal sphincter)
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Clinically important landmark

The pectinate line is visible and approximates the level of nerve supply to the anal canal.

Anal Fissures and Perianal Abscesses

Ischioanal abscesses may form in the ischioanal fossae. Infections get to the fossae by 1) crypitis, inflammation of the anal sinuses; 2) from pelvirectal abscess; 3) from tear in anal mucous membrane; 4) from a penetrating wound in anal region. 

Diagnostic signs: fullness, tenderness between anus and ischial tuberosity.

Abscess may open to anal canal, rectum, or perianal skin.

The two fossae communicate through deep postnatal space. Infection may spread.

Anal fissures are usually located in posterior midline. Area supplied by sensory fibers of inferior rectal nerves.

Perianal abscesses follow infection of anal fissures.


-spreads to the ischioanal fossa ( ischioanal abscess

-spreads into the pelvis ( pelvirectal abscess

Anal fistula may result from spread of anal infection and crypts


-1 end opens into anal canal and other into abscess

Prolapse of Hemorrhoids

Internal hemorrhoids


-aka piles


-prolapses of rectal mucosa with dilated veins of internal rectal plexus


-result from breakdown of muscularis mucosae


-often compressed by contracted sphincters, impede blood flow, strangulate and 

 ulcerate

External hemorrhoids


-thromboses in veins of external venous rectal plexus covered by skin

Pregnancy, chronic constipation, increased intra-abdominal pressure ( factors promoting hemorrhoid formation

Superior rectal veins drain into inferior mesenteric vein.           Any increase in pressure in valveless system 

Middle and inferior rectal veins drain into the IVC.                    may cause enlargement of sup. Rectal veins   

                                                                                                     and an increase in blood flow in internal rectal 

                                                                                                      venous plexus

In portal hypertension, anastomoses in anal canal become varicose. In esophagus, prone to rupture. 

***veins of rectal plexus are normally dilated. Internal hemorrhoids occur in absence of portal hypertension usually.

***anal canal inferior to pectinate line is sensitive because of supply from inferior rectal nerves (with sensory fibers)


-superior to pectinate line, ANS supplies and region is painless

Urethral Catheterization


-to empty or to collect uncontaminated sample


-must follow curves of urethra to avoid rupture of the thin wall

Urethral stricture ( results from external trauma to the penis or infection of urethra


-urethral sounds, conical instruments for exploring and dilating urethra, used to 

             dilate

*spongy urethra expand to allow passage of 8mm instrument

Distension of Scrotum


-scrotum easily distended


-intestine may enter in case of indirect hernia and swell as large as soccer ball!


-inflammation of testes, e.g. orchitis, associated with mumps or bleeding into 

 subcutaneous tissue may enlarge scrotum

Palpation of Testes


-soft, pliable skin of scrotum makes this easy


-can palpate epididymis and vas deferens 


-left lower than right

Blue Box Summary (pgs. 411-416)

p. 411

Erection, Emission, and Ejaculation

Parasympathetic stimulation (S2-S4 of prostatic nerve plexus) closes the sinuses in the corpora cavernosa, allows blood to enter cavernous spaces.  The venous plexuses are compressed and this keeps blood in the penis.  Emission is sympathetic (L1-L2), prostate fluid is added to seminal fluid.  Ejaculation, semen moves out the urethra:  Closure of vesicle sphincter at neck of bladder, Contraction of urethral muscle, Contraction of bulbospongiosus muscles.

Hypospadias

When the external urethral orifice is on the ventral aspect of the glans penis due to a failure of the urogenital folds to fuse.

Phimosis, Paraphimosis, and Circumcision


Phimosis- the prepuce of the penis is too tight around the glans of the penis.  Sebaceous glands generate cheesy smegma in the preputial sac.

Paraphimosis- glans of penis enlarges and the prepuce cannot cover it.  This leads to circumcision, which is when they cut off the prepuce.

p. 416

Perineal injuries During Childbirth

Perineal tears, an episiotomy is performed to prevent bad tears.

Vaginismus


Involuntary spasms of the bulbospongiosus and transverse perineal muscles.  Can cause painful intercourse (dyspareunia).

Female Circumcision

Removal of prepuce of the clitoris and all or part of labia minora, to prevent sexual arousal and gratification.

Dilation of the Urethra

Female urethra is distensible and allows catheters or cytoscopes to be inserted.

Infection of the Greater Vestibular Blands

Bartholinitis-inflammation of the greater vestibular glands.

Pudendal and Ilioinguinal Nerve Blocks

Relieves pain of childbirth.  Inject where pudendal nerve crosses lateral aspect or the sacrospinous ligament, near the ischial spine.

Anorectal Incontinence

Due to stretching of the pudendal nerve during childbirth

Vulvar Trauma

The vascular bulbs of the vestibule are damaged resulting in hematomas in the labia majora.

Cayle Goertzen

MD pgs. 416-417

Dilation of the Urethra

The female urethra is more distensible than the male urethra because it contains more elastic tissue and smooth muscle. This makes it easier to perform procedures such as cystoscopy and catheterization on females than males. The female urethra is more prone to infection because it is open to the exterior through the vestibule of the vagina.

Infection of the Greater Vestibular Glands

The greater vestibular glands (Bartholin’s glands) are usually not palpable, but can be if they are infected. Infected glands may reach 4-5 cm in size and impinge on the rectum. Occlusion of the gland duct can predispose to infection of the gland. Occlusion without infection can result in the accumulation of mucin (Bartholin’s cyst). The greater vestibular glands are also the site or origin of most vulvar adenocarcinomas. 

Pudendal and Ilioinguinal Nerve Blocks

To relieve the pain experienced during childbirth, pudendal nerve block anesthesia may be performed by injecting anesthesia into the tissues surrounding the pudendal nerve. The injection site is where the pudendal nerve crosses the lateral aspect of the sacrospinous ligament, near its attachment to the ischial spine. The anterior perineum can be anesthetized using an ilioinguinal nerve block. (Illustrations for both of these blocks can be seen in MD pg. 417.) Pain sensation following these two blocks is usually the result of the overlap by the perineal branch of the posterior cutaneous nerve of the thigh.

Anorectal Incontinence

Stretching of the pudendal nerve(s) during a traumatic childbirth can result in pudendal nerve damage and anorectal incontinence.

Vulvar Trauma

The highly vascular bulbs of the vestibule are susceptible to disruption of vessels as the result of trauma. These injuries often result in vulvar hematomas in the labia majora. 

