Abdomen

Surgeons use the membranous deep layer of superficial fascia for holding sutures when closing abdominal skin incisions.  Between this layer and the deep fascia covering the rectus abdominis and external oblique muscles, there is a potential space where fluid may accumulate (e.g. urine from a rupture urethra).  The fluid cannot spread into the thigh because the deep layer of fascia fuses with the deep fascia of the thigh along a line inferior and parallel to the inguinal ligament.  {P. 81}

The deep and superficial inguinal rings do not overlap because of the oblique path of the inguinal canal (fig. 3.3B).  Consequently, increases in intrabdominal pressure act on the deep ring, forcing the posterior wall of the canal against the anterior wall and strengthening this weak part of the abdominal wall.  Contraction of the external oblique approximates the anterior wall of the canal to the posterior wall.  Contraction of the internal oblique and transverses abdominis makes the roof of the canal descend, which constricts the canal.  The superficial inguinal ring is palpable superolateral to the public tubercle and can be examined by invaginating the scrotum superior to the testis with the index finger and probing gently superolaterally along the spermatic cord.  If the ring is dilated, it may admit the digit without causing pain. {p. 91}

The ductus deferens (vas deferens) is ligated bilaterally when sterilizing a man.  To perform this operation called a deferentectomy, or more often a vasectomy, the duct is isolated on each side by incising the superoanterior scrotal wall.  The duct is sectioned, and both ends are ligated.  Sperms can no longer pass to the urethra; they degenerate in the epididymis and proximal end of the ductus deferens.  However, the secretions of the auxiliary genital glands (e.g. seminal vesicles and prostate) can still be ejaculated. {p. 93}

If the peritoneum is damaged (e.g. by a stab wound), the parietal and visceral layers of peritoneum may adhere, forming an adhesion that interferes with the movement of the viscera.  The surgical separation of the adhesions is called an adhesiotomy.

   
Under certain pathological conditions the peritoneal cavity may be distended with several liters of fluid (ascites).  Widespread metastases of cancer cells cause exudation (escape) of fluid that is often bloodstained and contains cancer cells.   Paracentesis of the abdomen may have to be performed to remove the excess fluid.  A needle or cannula is inserted through the anterior wall into the peritoneal cavity (e.g. through the linea alba).


If the intestine is ruptured after a penetrating wound (e.g. by a knife) gas and intestinal material enter the peritoneal cavity and cause peritonitis (inflammation of the peritoneum), a very painful condition.  {p. 94}.

The greater omentum prevents the visceral peritoneum from adhering to the parietal peritoneum lining the abdominal wall.  It has considerable mobility and can migrate throughout the peritoneal cavity and wrap itself around an inflamed organ such as the appendix i.e. it “walls off” and protects other viscera from the infected organ.  {P. 96 A}

Recesses of the peritoneal cavity are of clinical importance in connection with the spread of pathological fluids (e.g. pus).  The recesses determine extent and direction of the spread of fluids that may enter peritoneal cavity when an organ is diseased or injured. {p. 96B}

Hiatal hernias most often in people after middle age, possibly because of weakening of the muscle of the diaphragm around the esophageal hiatus (opening).  The cardia and part of the fundus of the stomach may herniated through this hiatus into the thorax.  {p. 101}.

Most duodenal ulcers (inflammatory erosions of the duodenal walls) are located in the superior (first) part of the duodenum (95%).  Occasionally an ulcer perforates the duodenal walls permitting its contents to enter the peritoneal cavity and produce peritonitis.  Because, the superior part of the duodenum is closely related to the liver and gallbladder, either may adhere to or be ulcerated by a duodenal ulcer.  Erosion of the gastroduodenal artery, a posterior relation of the superior part of the duodenum (fig. 3.8A) by a duodenal ulcer results in severe hemorrhage into the peritoneal cavity. {p. 105}.

Occlusion of the vasa recta by an embolus results in reduced blood supply (ischemia is severe, necrosis of that segment results, and ileus of the paralytic type occurs.  Ileus is a severe colicky pain, accompanied by vomiting and often fever and dehydration.  If the condition is diagnosed early enough (e.g. using a superior mesenteric arteriogram), the obstructed portion of the vessel may be cleared surgically.  


An ileal (Meckel) diverticulum is a congenital anomaly that occurs in 1-2% of people.  It is a pouchlike (3-6 cm long) remnant of the proximal part of the yolk stalk [see Moore and Persaud 1993) listed under “Suggested Readings].  It sometimes becomes inflamed and produces pain that may mimic that produced by appendicitis.  (p. 109).

Acute inflammation of the appendix is c a common cause of acute abdominal pain (acute abdomen).  Digital pressure over McBurney’s point registers the maximum abdominal tenderness.  Appendicitis is usually caused by obstruction of the appendix, most often by fecal material.  When its secretions, cannot escape, it swells and stretches the visceral peritoneum.  The pain of acute appendicitis usually commences as a vague (dull) pain in the periumbilical region because afferent pain fibers enter the spinal cord at the T10 level.  Later severe pain develops in the right lower quadrant; it is caused  by irritation of the parietal peritoneum on the posterior abdominal wall.  Pain can be elicited by extending the thigh at the hip joint.  Thrombosis (clotting of the blood) in the appendicular artery often results in perforation of an acutely inflamed appendix.  (p. 111).

Chronic disease of the colon (ulcerative colitis) is characterized by severe inflammation and ulceration of the colon and rectum.  In some patients, a total colectomy is performed during which the terminal ileum and colon, as well as the rectum and anal canal, are removed.  An ileostomy is then constructed to establish an opening between the ileum and the skin of the anterior abdominal wall.


Most tumors of the large intestine occur in the rectum; about 12% of them appear near the rectosigmoid junction.  The interior of the sigmoid colon can be observed with a fiberoptic instrument known as sigmoidoscope.  This instrument is inserted into the colon via the anus. (p. 113).

Although well protected by the ribs, the spleen is the most frequently injured organ in the abdomen when severe blows to the ribs are received on the left side.  If ruptured, the spleen bleeds profusely because its capsule is thin and its parenchyma is soft and pulpy.  Rupture of the spleen cause severe intraperitoneal hemorrhage and shock.  Repair of a ruptured spleen is difficult; consequently splenectomy is often performed to prevent the patient from bleeding to death. (p. 114).

Pancreatic injury may occur when there is sudden severe forceful compression of the abdomen, as may occur in an automobile accident.  Because, the pancreas lies transversely, the vertebral column acts like an anvil, and the traumatic force may rupture the pancreas.  Rupture of the pancreas frequently tears its duct system, allowing pancreatic juice to enter the substance of the gland and invade adjacent tissues.  Digestion of pancreatic and other tissues by pancreatic juice is painful.  


Cancer of pancreas usually involves the head and accounts the most cases of extrahepatic obstruction of the biliary system.  Cancer of the head often results in obstruction to the bile duct and/or the hepatopancreatic ampulla.  This causes retention of bile pigments, enlargement of the gallbladder, and yellow staining of most body tissues.  Jaundice is the name given to the yellow color of the skin, mucous membranes, and conjuctiva.  (P.116).

When it was discovered that the right and left hepatic arteries and ducts, as well as the tributaries of the right and left branches of the portal vein, do not communicate, it became possible to perform hepatic lobectomies and to remove segments of the liver without excessive bleeding. Surgeons still must contend with intersegmental hepatic veins that are a source of bleeding. 


The right branch of the hepatic artery usually runs posterior to the common hepatic duct.  Sometimes the hepatic artery arises from the superior mesenteric artery or the aorta instead of from the celiac trunk.  In these cases the artery usually passes posterior to the portal vein.  In about 20% of people the left hepatic artery arises from the left gastric artery and may replace the normal artery or exist as an accessory hepatic artery. (p. 119)

Hepatic tissue may be obtained for diagnostic purposes by liver biopsy.  The needle puncture is commonly made though the right tenth intercostal space in the midaxillary line.  The biopsy is taken while the patient is holding his or her breath in full expiration to reduce the costodiaphragmatic recess and to lessen the possibility of damaging the lung and contaminating the pleural cavity. 


The liver is easily ruptured because it is large, fixed in position, and friable.  Often the liver is torn by a fractured rib that perforated the diaphragm.  Owing to the liver’s great vascularity and friability, liver lacerations often cause considerable hemorrhage and right upper quadrant pain.  The liver s enlarged in many diseases (e.g. Heart failure).  When there is massive liver enlargement, its inferior edge may reach the right lower quadrant of the abdomen.  

The liver is also a common site of metastatic carcinoma from organs drained by the portal system of veins.  Carcinoma may also pass to the liver from the thorax, especially the breast, because of communication between thoracic lymph nodes and lymphatic vessels draining the bare area of the liver. 

In cirrhosis of the liver, there is progressive destruction of hepatocytes and replacement of them by fibrous tissue.  This tissue surrounds the intrahepatic blood vessels and biliary ducts, making the liver very firm and impeding circulation of blood though it. (p. 122)

The distal end of the hepatopancreatic ampulla is the narrowest part of the biliary passages and is the common site for impaction of a gallstone.  A stone may also lodge in the cystic duct, causing pain (biliary colic) in the epigastric region.  When the gallbladder relaxes, the stone may pass back into the gallbladder.  If the stone blocks the cystic duct, inflammation of the gallbladder (cholecystitis) occurs, and the pain shifts to the right hypochondriac region.  If bile cannot leave the gallbladder it enters the blood and causes jaundice.  


Errors in gallbladder surgery can result from failure to appreciate the common variation in the anatomy of the biliary system.  Before dividing any sturcu6ts and removing the gallbladder, surgeons identify all three biliary ducts, as well as the cystic and hepatic arteries. (p. 124)


The portal systemic anastamoses are important clinically.  When the portal circulation is obstructed (e.g. because of liver disease), blood from the gastrointestinal tract can still reach the right side of the heart through the IVC via several collateral routes.  These alternate routes are available because the portal vein and its tributaries have no valves; hence blood can flow in a reverse direction to the IVC. 


When scarring and fibrosis form cirrhosis obstruct the portal vein in the liver, pressure rises in the portal vein in the portal vein and its tributaries (portal hypertension).  At the sites of anastomoses between portal and systemic veins, portal hypertension produces enlarged varicose veins and blood flow from the portal to the systemic system of veins.  The veins may become so dilated that their walls rupture resulting in hemorrhage.  Bleeding from esophageal varices at the distal end of the esophagus is often severe and may be fatal. (Pg 125)

The attachments of the renal fascia are clinically important because they prevent extension of a perinephric abscess (collection of pus).  For example, fascia at the renal hilum is firmly attached to the renal vessels and the ureter, which usually prevents spread of pus to the opposite side.  Similarly, pus does not pass inferiorly because of the attachment of the renal fascia to the posterior abdominal wall. (p. 125)

Renal transplantation is now an established operation for the treatment of selected cases of chronic renal failure.  The site for the transplanted kidney is the lower abdomen. The site for the transplanted kidney is the lower abdomen.  Its renal artery and vein are joined to the external iliac artery and vein and the ureter is sutured into the bladder. 


Renal cysts, multiple or solitary, are common findings during dissection of cadavers.  Adult polycystic disease of the kidneys is an important cause of renal failure that is inherited as an autosomal dominant trait. The kidneys are markedly enlarged and distorted by cysts as large as 5cm. (p. 126)

During their “ascent,” the embryonic kidneys receive their blood supply and venous drainage from successively more superior vessels.  Usually the inferior vessels degenerate as superior ones take over the blood supply and venous drainage from successively more superior vessels [see Moore and Persaud (1993) listed under “Suggested Readings”].  Usually the inferior vessels degenerate as superior ones take over the blood supply and venous drainage.  Failure of some of these vessels to degenerate results in accessory renal arteries and veins.  Variations in the number and position to these vessels occur in about 25% of people. (p. 128).

Excessive distention of the ureter from a ureteric calculus of stone causes severe rhythmic pain called ureteric colic.  These stones may cause complete or intermittent obstruction of urinary flow.  Ureteric colic is usually a sharp, stabbing pain that follows the course of the ureter. (p. 129).

Referred pain from the diaphragm is felt in two different areas because of the difference in the sensory nerve supply of the diaphragm (Table 3.9).  Irritation of the diaphragmatic pleura or diaphragmatic peritoneum is referred to the shoulder region the area of skin supplied by C5 segment of the rami to the phrenic nerve.  Irritation of peripheral regions of the diaphragm, innervated by the inferior intercostals nerves, is referred to the skin over the costal margin of the anterior abdominal wall. (p. 132).

The iliopsoas (combined iliacus and psoas major muscles) has extensive and clinically important relations to the kidneys, ureters, cecum, appendix, sigmoid colon, pancreas lumbar lymph nodes, and nerves of the posterior abdominal wall. When any of these structures is diseased, movements of the iliopsoas may cause pain.  Because it lies along the vertebral column and crosses the sacroiliac joint, disease of the intervertebral and sacroiliac joints may cause spasm of the iliopsoas muscle a protective reflex.  


Owning to the relationship of the pancreas to the posterior abdominal wall (fig. 3.11A), cancer of the pancreas in advanced stages invades the muscles and nerves of the posterior abdominal wall, producing excruciating pain.  (p. 133).

An aneurism of the abdominal aorta (localized enlargement) distal to the renal arteries may be repaired by opening the aneurysm and inserting and sewing a Dacron graft into position. (p. 138A).

Three collateral routes are available for venous blood to pass to the right side of the heart when the IVC is obstructed or ligation of it is necessary.

· The first route is via various anastomoses in the abdomen and pelvis that enable blood to reach the superior and inferior epigastric veins; blood ascends in them to the thoracoepigastic veins superior epigastric veins and superior epigastric veins and superior vena cava. 

· The second route is via tributaries of the IVC that anastomose with vertebral and azygos systems of veins.

· The third route is via the lateral thoracic veins that connect the circumflex iliac veins with the axillary veins.  (p. 138)

Perineum
The pelvis minor is important in obstretics because it is the bony canal through which the fetus passes during birth.  The shape of the superior pelvic aperture is significant, for it is through this inlet that the fetal head enters the pelvic cavity during labor.  To make a decision concerning the capacity of the female pelvis for childbirth, its diameters may be determined radiographically.  The ischial spines face each other and the distance between them is the narrowest part of the pelvic cavity.


Fractures of the pelvic girdle may result from direct trauma to the pelvic bones (e.g. during an automobile accident) or be caused by forces transmitted to these bones from the lower limbs.  Pelvic fractures may be associated with injury to pelvic soft tissues, blood vessels, nerves, and organs.  (P.146)

During pregnancy the vertebropelvic ligaments relax because of the influence of hormones, making freer movements between the inferior part of the vertebral column and the pelvis.  Loosening of the interpubic disc also occurs, resulting in an increase in the distance between the pubic bones.  The coccyx also moves posteriorly during childbirth.  All these changes facilitate passage of the fetus through the pelvis. (p.  149).

During childbirth the levator ani supports the fetal head while the cervix of the uterus is dilating to permit delivery of the fetus.  The levator ani may be injured during difficult deliveries; the pubococcygeus is the part that is usually damaged.  This part is important because it encircles and supports the urethra, vagina, and anal canal.  Weakening of the levator ani from stretching or tearing during childbirth may cause urinary stress incontinence, which is characterized by dribbling of urine when the intrabdominal pressure is raised (e.g. during coughing and lifting).  In addition, prolapse of the urinary bladder may occur, prolapse of the uterus through the vagina may also occur. (p. 151)

During birth the fetal head may compress the nerves of the sacral plexus, producing pain in the mother’s lower limbs.  The obturator nerve is also vulnerable to injury during surgery (e.g. during removal of cancerous lymph nodes from the lateral pelvic wall).  Injury to this nerve may cause painful spasms of the adductor muscles of the thigh.  (p.  153)

Ureteric calculi (stones) may cause complete or intermittent obstruction of urinary flow.  The obstruction may occur anywhere along the ureter crosses the external iliac artery and the pelvic brim and where it passes through the wall of the bladder.  The severity of the pain associated with calculi depends on the location, type, size, and texture of the stone. (p. 156).

When excessively distended, the bladder rises to the level of the umbilicus.  In so doing, it lifts the parietal peritoneum from the anterior abdominal wall  (fig. 4.10A).  The bladder then lies adjacent to this wall without the intervention of peritoneum.  Consequently the distended bladder may be punctured (suprapubic cystostomy) or approached surgically superior to the public symphysis for the introduction of instruments without traversing the peritoneum and entering the peritoneal cavity.  Because of the superior position of the distended bladder, it may be ruptured by injuries to the interior part of the anterior abdominal wall or by fractures of the pelvis.  The rupture may result in the escape of urine extraperitoneally or intraperitoneally.  (p. 162).

A method of sterilizing males is deferentectomy, popular called vasectomy.  During this procedure part of the ductus deferens is ligated and/or excised.  Hence, the ejaculated fluid from the seminal vesicles, prostate, and bulbourethral glands contains no sperms.  The unexpelled sperms degenerate in the epididymis and the proximal part of the ductus deferens. (p. 164).

The uterine artery crosses anterior to the ureter near the lateral fornix of the vagina.  Hence, the ureter is in danger of being inadvertently clamped of severed when the uterine artery is tied off during a hysterectomy  (excision of the uterus).  The point of crossing of the artery and the ureter is about 2 cm superior to the ischial spine.  The left ureter is particularly vulnerable because it runs close to the lateral aspect of the cervix. (P. 172)

Because the female genital tract communicate with the peritoneal cavity through the abdominal ostia located deep in the infundibula of the tubes, infections of the vagina, uterus, and tubes may result in peritonitis.  Conversely, inflammation of the tube (salpingitis) may result from infections that spread from the peritoneal cavity.  A major cause of infertility in women is blockage of the uterine tubes often the result of infection.  Patency of a uterine tube may be determined by hysterosalpingography, a radiographic procedure that involves injection of a radiopaque material into the uterus and tubes.  Ligation of the uterine tubers is one method of birth control. (P. 172)

The ureter is vulnerable to injury when the ovarian vessels are being tied off (i.e. during an ovariectomy) because these structures lie close to each other when they cross the pelvic brim; the ureter is medial to the ovarian vessels.  On the right side the vermiform appendix often lies close to the ovary and uterine tube.  This close relationship explains why a ruptured tubal pregnancy may be misdiagnosed as acute appendicitis.  In both cases parietal peritoneum is inflamed in the same general area, and the pain is referred to the right lower quadrant of the abdomen.  (p. 173).

When resecting the rectum in males (e.g. in cancer treatment), the plane of the rectovesical septum is located so that the prostate and urethra can be separated from the rectum.  In this way, these organs are not damaged during excision of the rectum.


Structures to the posteroinferior part of the rectum may be palpated through its walls (e.g. prostate and seminal vesicles in males and cervix in females).  Tenderness of an inflamed vermiform appendix can also be detected rectally if it hangs into the pelvis.  (p. 176).

The perineal body is an especially important structure in women because it is the final support of the pelvic viscera.  Stretching or tearing of this central attachment to the perineal muscles can occur during childbirth, removing support from the inferior part of the posterior wall of the vagina.  As a result prolapse of the vaginal wall through the vaginal orifice may occur.  

During labor an episiotomty (a clean surgical incision) is often made in the perineum to enlarge the vaginal orifice and to prevent a jagged tear.  (p. 177)

Rupture of the spongy urethra results in urine passing into the superficial perineal space.  The attachments of the perineal fascia determine the direction of flow of the extravasated urine.  Hence, the urine may pass into the loose connective tissue in the scrotum, around the penis, and superiorly into the fatty layer of subcutaneous connective tissue of the lower anterior abdominal wall.  Urine cannot pass far into the thighs because the superficial perineal fascia blends with the fascia lata enveloping the thigh muscles, just distal to the inguinal ligament.  In addition, urine cannot pass posteriorly into the anal triangle because the superficial and deep layers of perineal fascia are continuous with each other around the superficial perineus muscles.  A rupture of a blood vessel into the superficial perineal space from trauma would result in a similar containment of blood in the superficial perineal space.  (p. 178).

The ischioanal fossae are occasionally the sites of infection that may result in the formation of ischioanal abscesses.  These collections of pus are annoying and painful.  Diagnostic signs of an ischional abscesses are fullness and tenderness between the anus and ischial tuberosity. An ischioanal abscesses may spontaneously open into the anal canal, return, or perineal skin.  (p. 180).

Internal hemorrhoids are varicosities of the tributaries of the superior rectal veins and are covered by mucous membrane (fig. 4.16B).  External hemorrhoids are varicosities of the tributaries of the inferior rectal veins and are covered by skin.  Hemorrhoids that prolapse through the external anal sphincter are often compressed, impeding blood flow.  As a result they tend to strangulate and ulcerate.  


The anastomoses between the superior, middle, and inferior rectal veins form clinically important communications between the portal and systemic venous system (p. 124).  The superior rectal vein (portal system) drains into the inferior mesenteric vein, whereas the middle and inferior rectal veins drain through the systemic system into the inferior vena cava.  Any abnormal increase in pressure in the valveless portal system may cause enlargement of the superior rectal veins, resulting in internal hemorrhoids.  In portal hypertension, as in hepatic cirrhosis, the anastomotic veins in the anal canal and elsewhere become varicose and may rupture.


Because autonomic nerves supply the anal canal superior to the pectinate line, an incision or a needle insertion in this region is relatively painless.  However, the anal canal inferior to the pectinate line is very sensitive (e.g. to the prick of a hypodermic needle) because it is supplied by the inferior rectal nerves containing sensory fibers. (p.182).

The circular investment of the sphincter urethrae muscle makes the membranous urethra the least distensible part.  Because of its thin wall, the inferior part of it is vulnerable to penetration by a urethra catheter or to rupture during an accident. (p. 182).

Urethra stricture may result from external trauma of the penis or from infection of the urethra.  Instruments are used to dilate the urethra (e.g. for insertion of cystoscope).  Urethral catheterization is done to remove urine from a patient who cannot micturate.


Rupture of the spongy urethra in the bulb of the penis is fairly common in “straddle injuries”.  The urethra is torn when it is caught between a hard object (e.g. a steel beam) and the person’s pubic arch.  Urine escapes into the superficial perineal space and passes from there inferiorly into the scrotum and superiorly into the fatty layer of subcutaneous connective tissue of the anterior abdominal wall. (p. 184).

The female urethra is very distensible because it contains considerable elastic tissue as wall as smooth muscle.  It can easily dilate without injury to it; consequently, the passage of catheters or cystoscopes in females is much easier than it is in males.  


The greater vestibular glands are usually not palpable, but they are when infected.  Bartholinitis, inflammation of the greater vestibular glands (Bartholin’s glands), may result from several pathogenic organisms.  Infected glands may enlarge to a diameter of 

Of 4-5 cm and impinge on the wall of the rectum.  


To relieve the pain associated with childbirth, pudendal block anesthesia may be performed by injecting a local anesthetic agent into the tissues surrounding the pudendal nerve.   The injection may be made where the pudendal nerve crosses the lateral aspect of the sacrospinous ligament, near its attachment to the ischial spine.  Although a pudendal block anesthetizes most of the perineum, it does not abolish sensation from the anterior part of the perineum that is innervated by the ilioinguinal and genitofemoral nerves. (P.189)

