GROSS ANATOMY BLOCK 1 – ABDOMEN FROM M&D

BLUE BOXES AND USEFUL INFO

Right Upper Quadrant (RUQ)

Left Upper Quadrant (LUQ)

Liver:  right lobe



Liver:  left lobe

Gallbladder




Spleen

Stomach:  pylorus



Stomach

Duodenum:  parts 1-3



Jejunum and proximal ileum

Pancreas:  head



Pancreas:  body and tail

Right suprarenal gland


Left kidney

Right kidney




Left suprarenal gland

Right colic (hepatic) flexure


Left colic (splenic) flexure

Ascending colon:  superior part

Transverse colon:  left half

Transverse colon:  right half


Descending colon:  superior part

Right Lower Quadrant (RLQ)

Left Lower Quadrant (LLQ)

Cecum





Sigmoid colon

Verniform appendix



Descending colon:  inferior part

Most of ileum




Left ovary

Ascending colon:  inferior part

Left uterine tube

Right ovary 




Left ureter:  abdominal part

Right uterine tube



Left spermatic cord:

Right ureter:  abdominal part



abdominal part

Right spermatic cord:



Uterus (if enlarged)


Abdominal part


Urinary bladder (if very full)

Uterus (if enlarged)

Urinary bladder (if very full)

178 – Abdominal Diseases and Pain

Pain is a common symptom of abdominal disease.  

Appendicitis – inflammation of the appendix – begins as generalized pain that becomes prominent in the epigastric region, then umbilicus, and finally localizes in the RLQ.

Appendectomy – most common reason for emergency abdominal surgery in children and adolescents.

Peritonitis – inflammation of the peritoneum – pt can have severe pain, can be caused by rupture of a hollow GI organ, allowing its contents to spill into the peritoneal cavity.

Location of Structures by Abdominal Quadrants

This knowledge is essential for describing injuries/pain in medical records.

180 – Closing Abdominal Skin Incisions

The membranous layer of subcutaneous tissue is included when suturing because of its strength.  Between this layer and the deep fascia covering the rectus abd and ext oblique mm is a potential space where fluid can accumulate.  Any fluid can spread superiorly, but not inferiorly because of the membranous layer of subcutaneous tissue that fuses with the fascia lata.

Space of Bogros – potential space between the transversalis fascia and parietal peritoneum and is used for placing prostheses i.e. when repairing inguinal hernias.

186 – Protuberance of the Abdomen

Protrubing abd is normal in infants and young children b/c their GI tracts contain a lot of air, anterolateral abd cavities are enlarging, their abd mm are getting stronger, and their liver is enlarged.  Other causes – pregnancy, deposition of excessive fat, accumulation of feces, fluid such as ascites (accumulation of serous fluid in abd cavity), or flatus (gas in GI tract).  Remember the 5 f’s:  fat, feces, fetus, flatus, and fluid.

Everted umbilicus – may be a sign of increased intra-abd pressure from ascites or a mass.

Liposuction – surgical removal of unwanted subcutaneous fat using a percutaneously placed (subdermally through skin incision) suction tube and high vacuum pressure.

Abdominal enlargement – many causes (organomegaly, tumors, etc.) – as abd enlarges the anterolateral abd mm atrophies, skin grows, and the nn and blood vessels lengthen.

Striae gravidarum – stretch marks on the abd of pregnant women (also visible on obese people, and patients with chronic ascites.

Lineae albicantes – thin, scar-like lines that are remnants of stretch marks.

Lordosis – can result from underdevelopmen or atrophy of ant abd mm that have insufficient tonus to resist the increased weight of the protuberant abd on the ant pelvis.

Physical Exam of the Abd wall

Patient is in supine position with thighs and knees semiflexed to prevent the deep fascia of the thighs from tensing the abd wall.

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.

189 – Palpation of the Anterolateral Abd Wall

Gaurding – involuntary spasms of the anterolateral abd mm – due to tenderness of the abd organs - occurs with abd infection.  Placing patient in the supine position with hands at their sides and a pillow under their knees tends to relax the abd mm to ease with examination.

Superficial Abd Reflexes

With the patient supine and the mm relaxed, the superficial abd reflex is elicited by quickly stroking horizontally, laterally to medially toward the umbilicus.  You can usually feel the contraction of the abd mm.  With an injury to the abd skin there will also be a rapid reflex contraction of the mm to try and protect the underlying organs.

Abd Surgical Incisions

Abd incisions are made when possible, following Langer’s lines in the skin, allowing adequate exposure, and when possible the best cosmetic effect.  Incision also depends on they type of operation, location of the organ(s), bony or cartilaginous boundaries, avoidance of motor nerves, maintenance of blood supply, and minimizing injury to mm and fascia of the wall while aiming for favorable healing.  It’s important to know the direction of muscle fibers and location of aponeuroses and nn.

Surgeons split between muscle fibers instead of transecting them, which would cause necrosis of the mm.  The exception is the rectus abdominis which can be transected because its muscle fibers run short distances between tendinous inscriptions – segmental innervation enters the lateral part of the rectus sheath making the nn easy to locate and preserve.  Muscles and viscera are retracted toward, not away from, their neurovascualr supply.  Overlapping areas of innervation between nn in the anterolateral abd wall allow for the safe snipping of one or two small branches without any noticeable motor or sensation loss.

Most common surgical incisions:

1. Median or midline – through linea alba (doesn’t go through muscle, major blood vessels, or nn).  Due to poor blood supply, linea alba must be sutured properly to avoid necrosis.  Good for exploratory procedures and reaching female pelvic viscera.

2. Paramedian – lateral, left, or right to the median plane; made in the sagittal plane and may extend from costal margin to pubic hairline.  The incision goes through the ant rectus sheath, muscle is retracted laterally, and post rectus sheath is cut to access the peritoneal cavity.

3. Gridiron (muscle-splitting) – often used for an appendectomy.  McBurney incision is oblique and ~2.5 cm superomedial to the ant sup iliac spine.  The musculoaponeurotic fibers of the int oblique and trans abd are split in the line of their fibers and retracted.  The iliohypogastric n is identified and preserved.  This incision provides good access and avoids cutting, tearing, and stretching of nn.

4. Pfannenstiel (suprapubic) – made at the pubic hairline.  Horizontal with slight convexity, these are used for most gynecological and obstetrical operations.  The linea alba and ant layers of the rectus sheaths are transected, the rectus mm are retracted laterally, the iliohypogastric and ilioinguinal nn are identified and preserved.

5. Transverse – through the anterior layer of the rectus sheath and rectus abdominis – good access with least possible damage to nerve supply.  The rectus will form a new transverse band at the incision site similar to a tendinous intersection.  These incisions are not made through the tendinous intersections because of the cutaneous nn and branches of the sup epigastric vessels that pierce them.  Transverse incisions are must useful above the level of the umbilicus.

6. Subcostal – access to the gallbladder and biliary tract on the right and spleen on the left.  Made parallel but at least 2.5 cm inferior to the costal margin to avoid the 7th and 8th thoracic spinal nn.

7. High-risk – pararectus and inguinal incisions.  Pararectus incisions along the lateral border of the rectus sheath are likely to cut the n supply and inferior epigastric a to the muscle.  Inguinal incisions for repairing hernias can injure the ilioinguinal n directly or it might be inadvertently included in the suture.  If this happens, pts will feel pain in the L1 dermatome (includes scrotum and labium majus).

Many abdominopelvic surgeries are performed by endoscopic surgery – tiny perforations of the abd wall allow entry of remotely operated instruments – minimizes chance for contamination and time for healing.

Incisional Hernia

A protrusion of omentum or an organ through a surgical incision due to improper healing of abd muscle/aponeurotic layers.  Infection, bowel obstruction, and obesity are predisposing factors.

Injury to nn of the anterolateral abd wall

Injury to the inferior thoracic spinal nn (T11 and T12), iliohypogastric, and ilioinguinal nn (L1) may result in weakening of mm in the inguinal region and predispose the pat to development of a direct inguinal hernia.  The ilioinguinal n supplies the int oblique that inserts into the conjoint tendon – weakening that results from a cut in this nerve can lead to a direct inguinal hernia.

Peritonitis

Inflammation of the peritoneum causes pain in the overlying skin and an increase in anterolateral abd muscle tone.  With paradoxical abdominothoracic rhythm, the abd is drawn in as the chest expands and muscle rigidity is present, the pt may have peritonitis or pneumonitis.  Acute abdomen (intense abdominal pain) wil present with spasm of the anterolateral abd mm – guarding – a boardlike muscular rigidity that can’t be willfully suppressed.

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 204 - 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.

Inguinal hernias

This “rupture” is a protrusion of parietal peritoneum and viscera such as the small intestine, or part of them, through a normal or abnormal opening from the cavity in which they belong.  Most hernias are reducible (can be returned to their normal place) by manipulation.  ~90% of the abd hernias are in the inguinal region – the 2 main types are indirect and direct inguinal hernias.  ~75% are indirect hernias.

Indirect inguinal hernias:  

1. most common of all abd hernias

2. leaves the abd cavity lateral the inf epigastric vessels and enters the deep inguinal ring

3. has a hernial sac formed by a persistent processus vaginalis and all 3 fascial coverings of the spermatic cord

4. traverses the entire inguinal canal

5. exits through the superficial inguinal ring

6. commonly enters the scrotum

Palpation of an indirect inguinal hernia is performed using the same technique as that described for palpating inguinal rings.

Normally, the processus vaginalis disappears before birth, except for the distal part that forms the tunica vaginalis of the testis.  The peritoneal part of the hernial sac of an indirect inguinal hernia is formed by the persisting processus vaginalis.  A complete indirect hernia is when the entire stalk of the processus vaginalis persists and the hernia extends into the scrotum sup to the testis.

Indirect hernias can occur in women, but they are 20 times more likely in men.  If the processes vaginalis persists in females it forms the canal of Nuck in the inguinal canal that can enter the labium majus.  Part of the small intestine may herniate into this pouch and through the inguinal canal, forming an indirect inguinal hernia and a bulge in the labium majus.

A direct inguinal hernia:

1. leaves the abd cavity medial to the inf epigastric artery

2. protrudes through an area of relative weakness in the post wall of the inguinal canal

3. has a hernial sac formed by transversalis fascia

4. lies outside the processes vaginalis, parallel to the spermatic cord, outside the inner 1 or 2 fascial coverings of the cord

5. Doesn’t traverse the entire inguinal canal – usually only its most medial (lower end) part adjacent to the sup inguinal ring

6. protrudes through the inguinal (Hesselbach) triangle that lies between the inf epigastric artery superolaterally, the rectus abd medially, and the inguinal ligament inferiorly

7. emerges through or around the conjoint tendon to reach the sup inguinal ring, gaining an outer covering of external spermatic fascia, inside or parallel to that on the cord itself

8. almost never enters the scrotum, but when it does it passes lateral to the spermatic cord, deep to the skin and dartos fascia

Palpation of a direct inguinal hernia is performed by placing the palmar surface of a finger over the inguinal triangle and asking the person to cough or bear down.  If there is a hernia, an impuls is felt against the pad of the finger.  The finger can also be placed in the sup inguinal ring if a direct hernia is present an impulse is felt at the side of the finger when the person coughs or bears down.

P 210 - Peritonitis, ascites, paracentesis, and intraperitoneal injection

Because the abd is well-innervated, there is less pain with small incisions or vaginal operations than more invasive incisions.  Ascites (excess fluid in the abd cavity) can develop in response to peritonitis and removed by paracentesis (puncture of the peritoneal cavity for aspiration of fluid).  Because fluid injected into the peritoneum is absorbed fast, anesthetic agents such as solutions of barbiturate compounds may be injected – IP (intraperitoneal injection).

Rupture of the intestine

Peritonitis can occur when contents of the intestine enter the peritoneal cavity.  This is accompanied by exudation of serum, fibrin, cells, and pus into the cavity.  The pt may have abd pain, tenderness, nausea/vomiting, fever, and constipation.  Movement increases pain, so these pts may lie with knees flexed to relax the abd mm.

Flow of inflammatory exudate

Infected peritoneal fluid associated with rupture of organs and peritonitis flows inferiorly along the paracolic gutters into the pelvic cavity where absorption of toxins is slow.  To facilitate this flow, pts are placed in the sitting position at a 45( angle.

Peritoneal adhesions and adhesiotomy

If peritoneum is damaged by a stab wound, parts of the inflamed parietal and visceral layers of peritoneum can adhere because of inflammatory processes.  Adhesions (scar tissue) may also form after an abd operation and cause complications like obstruction in ~2% of pts.  Adhesiotomy refers to the surgical separation of adhesions.

P 212 – Ascites

With pathological conditions like peritonitis and portal venous congestion, effusion and accumulation of serous fluid occurs.  The peritoneal cavity can be distended with several liters of fluid (ascites).  Metastases of cancer cells to the abd viscera causes exudation of fluid and cells from venules – the ascitic fluid in this case contains CA cells and can be blood stained.

Abd paracentesis

After injection of a local anesthetic, a needle or trocar and cannula are inserted through the anterolateral abd wall into the peritoneal cavity through the linea alba (for example).  The needle is inserted superior to the empty urinary bladder and avoids the IMA.

P 213 – Functions of the greater omentum

Large and fat-laden, prevents the visceral peritoneum from adhering to the parietal peritoneum lining the anterolateral abd wall.  It moves around with peristaltic movements of the viscera and wraps around an inflamed organ, walling it off and protecting other viscera from it.  It is also called the “abd policeman”.  It is common when entering the abd cavity to find the omentum displaced – is also cushions the abd organs against injury and is insulation against loss of body heat.

P 214 – Abscess formation

An abscess is a circumscribed collection of purulent exudate in the subphrenic recess (from rupture of gallbladder, perforation of appendix, etc).  It may be walled inferiorly by adhesions.

Spread of pathological fluids

Peritoneal recesses determine the extent and direction of the spread of fluids that may enter the peritoneal cavity when an organ is diseased or injured.

P 217 – Flow of ascitic fluid and pus

Paracolic gutters provide pathways for the flow of ascitic fluid and the spread of intraperitoneal infections.  Purulent material (containing pus) can go through the paracolic gutters into the pelvis, especially when the person is upright; infections of the pelvis can travel superiorly to a subphrenic recess under the diaphragm, especially when the person is supine.  Tumor cells can travel in the same manner.

Fluid in the omental bursa

Perforation of the post wall of the stomach dumps fluid into the omental bursa.  An inflamed/injured pancreas can also leak fluid into the bursa, forming a pancreatic pseudocyst.

Intestine in the omenal bursa

A loop of small intestine can pass through the omental foramen into the omental bursa and be strangulated.  Because the boundaries of the foramen contain vessels, the intestine has to be decompressed using  needle and returned to the greater peritoneal sac.

Severance of the Cystic artery

This can occur during a cholecystectomy.  To identify and clamp the bleeding artery, the surgeon can first control the hemorrhage by compressing the hepatic artery between the index finger in the omental foramen and thumb on its anterior wall.

P 226 – Esophageal varices

In portal hypertension a large volume of blood bypassing the liver causes the esophageal vv to enlarge and form esophageal varices, collateral channels that may rupture and cause severe hemorrhage.  Also common in alcoholics who have cirrhosis of the liver.

Esophageal cancer

Esophageal cancer isn’t very common in North America.  In people over 45 (especially men) who experience dysphagia an esophagoscope can be used to perform esophagoscopy and a tumor may be found and biopsied.  CA cells from the abd part of the esophagus usually metastasize to the left gastric lymph nodes, some can enter the thoracic duct and pass into the venous system.

Pyrosis

Pyrosis (heartburn) is the most common type of esophageal discomfort/substernal pain.  This is often accompanied by regurgitation of small amounts of food or gastric fluid into the esophagus.  Pyrosis can be associated with esophageal hiatal or hiatus hernia.  It is often perceived as chest pain, so determining its nature and source can be difficult.

P 227 – Displacement of the stomach

Pancreatic pseudocysts and abcesses in the omental bursa may push the stomach anteriorly – this is usually visible in lateral x-ray, CT, etc.  Pacreatitis may cause the post wall of the stomach to adhere to the part of the omental bursa that covers the pancreas.

Hiatal or hiatus hernia

This is a protrusion of a part of the stomach into the mediastinum through the esophageal hiatus.  These are most common in people after middle age, may be due to weakening mm of the diaphragm and wide esophageal hiatus.  They are often painful/distressing.

There are 2 types:

1. Sliding hiatus hernia – the abd part of the esophagus, the cardia, and parts of the fundus of the stomach slide sup through the hiatus into the thorax, especially when lying down or bending over.  Regurgitation can occur because the clamping action of the right crus of the diaphragm on the inf end of the esophagus is weak.

2. Paraesophageal hiatus hernia – less common – cardia remains in its normal position, but a pouch of peritoneum, often with parts of the fundus, extends through the hiatus ant to the esophagus.  There is usually no regurgitation because the cardial orifice is in the normal position.

Congenital diaphragmatic hernia

CDH – part of the stomach and intestne herniate through a large posterolateral defect in the diaphragm.  1 in 2200 newborns has this and it results from the complex development of the diaphragm.  The mortality rate is ~76% because of lung hypoplasia.

P 232 – Pylorospasm

Spasmodic contraction of the pylorus can occur in infants between 2 and 12 weeks old.  Pylorospasm is characterized by failure of smooth m fibers encircling the pyloric canal to relax normally so food doesn’t pass easily from the stomach to the duodenum, the stomach gets too full and the baby vomits.

Congenital hypertrophic pyloric stenosis

Marked thickening of smooth muscle in the pylorus affects 1 in 150 male infants and 1 in 750 female infants.  The elongated, overgrown pylorus is hard and stenosis of the pyloric canal is present.  The proximal stomach is secondarily dilated due to pyloric obstruction.  Cause is unknown but appears to be genetic because of the high incidence in monozygotic twins.

Carcinoma of stomach

A mass in the body or pyloric part of the stomach may be palpable.  This type of CA is more common in Scandinavia than North America, and more common in men than women.  Using gastroscopy, physicians can inspect the mucosa of the air-inflated stomach, enabling them to observe gastric lesions and take biopsies.  The stomach has extensive lymphatic drainage, and it is impossible to remove all the lymph nodes.  The nodes along the splenic vessels can be excised by removing the spleen, gastrosplenic and splenorenal ligaments, and body and tail of the pancreas.  Involved nodes along the gastro-omental vessels can be removed by resecting the greater omentum, but removing the aortic and celiac nodes and those around the head of the pancreas is difficult.

Gastrectomy

Total gastrectomy – removing the entire stomach – isn’t common.  Partial gastrectomy may be performed to remove a region of the stomach involved by carcinoma or excise the pyloric antrum in some cases of peptic ulcer disease.  The stomach has good collateral circulation, so some vessels may be ligated without compromising vasculature.  For example, all the omental branches of the R gastro-omental a can be ligated without degeneration of the omentum because of anastomoses with other aa such as the omental branches of the L gastro-omental a.  Removal of the pyloric lymph nodes and R gastro-omental nodes is important when cancer occurs in the pyloric region.  More involved cancer will involve the celiac lymph nodes, to which all gastric nodes drain.

Gastric ulcers

Vagotomy – section of the vagal trunks at the esophageal hiatus – is performed in some people with peptic ulcers to reduce acid production because the acid secretion by parietal cells in the stomach is largely controlled by the vagus nn.  9 of 10 gastric ulcers are caused by infection with Helicobacter pylori which can be treated with antibiotics.  When mucus is eroded away and no longer protects the cells of the mucosa an ulcer is formed.  If the ulcer erodes into the gastric aa, it can cause life-threatening bleeding.  Vagotomy may be performed in conjunction with resection of the ulcerated area (antrectomy – resection of the pyloric antrum).  In selective vagotomy, the stomach is denervated but the vagal branches to the pylorus, biliary tract, intestines, and celiac plexus are preserved.  A parietal cell vagotomy attempts to denervate even more specifically the area in which the parietal cells are located in an attempt to affect the acid-producing cells while sparing other abdominal structures.

A post gastric ulcer may erode through the stomach wall into the pancreas, resulting in referred pain to the back.  Erosion of the splenic artery results in severe hemorrhage into the peritoneal cavity.  The pain of a recurrent peptic ulcer may persist after complete vagotomy because pain impulses from the stomach are carried by visceral afferent fibers accompanying symp nn.  Patients who have had a bilateral sympathectomy may have a perforated peptic ulcer and have no pain.

Visceral referred pain

Organic pain arising from an organ such as the stomach varies from dull to severe and is poorly localized.  It radiates to the dermatome level, which receives visceral afferent fibers from the organ.  Visceral referred pain from a gastric ulcer is felt in the epigastric region because the stomach is supplied by pain afferents that reach the T7 and T8 spinal sensory gang and spinal cord segments through the greater splanchnic nerve.  The brain interprets the pain as though the irritation occurred in the skin of the epigastric region, which is supplied by the same sensory gang and spinal cord segments.

Pain from the parietal peritoneum is somatic and usually severe and localized.  It can be localized because the parietal peritoneum is supplied by somatic sensory fibers through thoracic nn, whereas a viscus such as the appendix is supplied by visceral afferent fibers in the lesser splanchnic n.  Inflamed parietal peritoneum is extremely sensitive to stretch.  This is the basis for rebound tenderness – pressure applied to the anterolateral abd wall over the site of inflammation causes stretch and extreme pain is felt upon release.

P 242 – Duodenal ulcers

Most inflammatory erosions of the duodenal wall – duodenal ulcers – are in the post wall of the 1st part of the duodenum.  If the ulcer perforates, the contents entering the peritoneal cavity can produce peritonitis.  The 1st part of the duodenum closely relates to the liver and gallbladder and either of them may adhere to and be ulcerated by the duodenal ulcer.  Erosion of the gastroduodenal artery by a duodenal ulcer, a post relation of the 1st part of the duodenum, results in severe hemorrhage and peritonitis.

Gallstones in the duodenum

A gallstone may ulcerate from the eroded fundus of the gallbladder and enter a perforated duodenum.  The pancreas can also be invaded by a post duodenal ulcer.

Developmental changes in the mesoduodenum

The entire duodenum has a mesentery during the early fetal period, but most of it fuses with the post abd wall because of pressure from the transverse colon.  The attachment of the mesoduodenum to the wall is secondary (through formation of a fusion fascia), the duodenum and pancreas can be separated from the underlying retroperitoneal viscera during surgical operations involving the duodenum without endangering the blood supply to the kidney or ureter.

P 246 – Brief review of the embryology of the intestine

The primordial gut comprises the foregut, midgut, and hindgut.  Pain arising from foregut derivatives – esophagus, stomach, pancreas, duodenum, liver, and biliary tree – localizes in the epigastric region.  Pain arising from midgut derivatives – small intestine distal to bile duct, cecum, appendix, ascending colon, and most of the transverse colon – localizes in the periumbilical region.  Pain arising from hindgut derivatives – the distal part of the transverse colon, descending colon, sigmoid colon, and rectum – localizes in the hypogastric region.

For several weeks, the rapidly growing midgut, supplied by the SMA and attached to the yolk sac by the yolk stalk, is physiologically herniated into the proximal umbilical cord.  The midgut rotates 270( around the axis of SMA as it returns to the abd cavity.  The relative size of the liver and kidneys decreases and the midgut returns to the abd cavity as increased space becomes available.  As parts of the intestine reach their definitive positions, their mesenteric attachments undergo modification.  Malrotation of the midgut results in several congenital anomalies such as volvulus (twisting) of the intestine.

Ischemia of the intestine

Occlusion of the vasa recta by an embolus results in ischemia of the part of intestine concerned.  If ischemia is severe, necrosis of the segment results and ileus (obstruction of the intestine) of the paralytic type occurs.  Ileus is accompanied by a severe colicky pain, along with abd distension, vomiting, fever, and dehydration.  If diagnosed early, the obstructed part of the vessel may be cleared surgically.

P 248 – Ileal diverticulum

This is a congenital anomaly that occurs in 1-2% of people – the diverticulum usually appears as a fingerlike pouch (3-6 cm long) and is a remnant of the proximal part of the embryonic yolk stalk.  It is always on the antimesenteric border of the ileum – the site of attachment of the yolk stalk an opposite the mesenteric attachment.  The diverticulum is ~40 cm from the ileocecal junction in infants and ~50 cm in adults and may be free (74%) or attached by a cord to the umbilicus (26%).  An ileal diverticulum may become inflamed and produce pain mimicking that of appendicitis.

P 251 – Position of the appendix

A retrocecal appendix extends sup toward the R colic flexure and is usually free, but it can lie beneath the peritoneal covering of the cecum where it is often fused to the cecum or the post abd wall.  The appendix may project inf toward or across the pelvic brim.  The anatomical position of the appendix determines symptoms and the site of muscular spasm and tenderness if inflamed.  The base of the appendix lies deep to a point that is 1/3 of the way along the oblique line joining the R ant sup iliac spin to the umbilicus.

P 254 – Appendicitis

Acute inflammation of the appendix is a common cause of an acute abdomen.  Digital pressure over the spinoumbilical point registers max abd tenderness.  In young people it is usually caused by hyperplasia of lymphatic follicles in the appendix that occludes the lumen.  In older people, obstruction is usually from a fecalith – a concretion that forms around a center of fecal matter.  The appendix swells when secretions can’t escape, stretching the visceral peritoneum.  This pain is vague and in the periumbilical region because afferent pain fibers enter T10.  Irritation of the parietal peritoneum (later) causes pain in the R lower quad – extending the thigh at the hip elicits pain.  Acute infection may result in thrombosis in the appendicular artery, which often results in gangrene, ischemia, and perforation of an acutely inflamed appendix.  Rupture results in peritonitis, increased abd pain, nausea/vomiting, abd rigidity.  Flexion of R thigh relaxes the R psoas muscle, a flexor of the thigh at the hip joint, and ameliorates the pain.

	Organ
	Nerve supply
	Spinal cord
	Referred site and clinical example

	Stomach
	Ant and post vagal trunks. Pre symp fibers reach celiac & other gang through greater splanchnic nn.
	T6-T9 or T10
	Epigastric and L hypochondriac regions

(gastric ulcer)

	Duodenum
	Vagus nn. Pre symp fibers reach celiac and sup mes gang through greater splanchnic nn.
	T5-T9 or T10
	Epigastric region, R shoulder if ulcer perforates

(duodenoal ulcer)

	Pancreatic Head
	Vagus and thoracic splanchnic nn.
	T8-T9
	Inf part of epigastric region (pancreatitis)

	Small intestine (jejunum and ileum)
	Post vagal trunks.  Pre symp fibers reach celiac gang through greater splanchnic nn.
	T5-T9
	Periumbilical region

(obstruction)

	Colon
	Vagus nn.  Pre symp fibers reach celiac, sup mes, & inf mes gang through greater splanchnic nn.  Para supply to distal colon is derived from pelvic splanchnic nn through hypogastric nn and inf hypogastric plexus
	T10-T12

(prox colon)

L1-L3

(dist colon)
	Hypogastric region

(ulcerative colitis)

L lower quadrant

(sigmoiditis)

	Spleen
	Celiac plexus, especially from greater splanchnic n
	T6-T8
	L hypochondriac region (splenic infarct)

	Appendix
	Symp and para nn from sup mes plexus.  Afferent n fibers accompany symp nn to T10 segment spinal cord.
	T10
	Periumbilical region and later to R lower quad (appendicitis)

	Gallbladder & Liver
	Nn are derived from celiac plexus (symp), vagus n (para), and R phrenic n (sensory)
	T6-T9
	Epigastric region and later to R hypochondriac region; maybe pain on post thoracic wall on R shoulder owing to diaphragm irritation

	Kidneys/ureters
	Nn arise from renal plexus 7 consist of symp, para, and visceral afferent fibers from thoracic and lumbar splanchnics and vagus n.
	T11-T12
	Small of back, flank (lumbar quad), extending to groin (inguinal region) & genitals (renal or ureteric calculi)


Appendectomy

Usually performed through a gridiron incision centered at McBurney’s point in the R lower quad.  The incision is usually over this point at a right angle to a line between the ant sup iliac spine and umbilicus.  If the appendix isn’t obvious, one of the teniae coli is traced to its base – the appendix arises from the convergence of the 3 teniae coli.  Following the skin incision, the ext oblique aponeurosis is incised along the lines of its fibers, as is the int oblique and transverse abd mm and the peritoneum.  The cecum is delivered into the surgical wound and the mesoappendix containing the appendicular vessels is ligated and divided.  The base of the appendix is tied, the appendix is excised, and its stump is cauterized and invaginated into the cecum.  The incision is closed in layers.  Due to malrotation of the intestine or failure of descent of the cecum the appendix can be located elsewhere in the abd.  When the cecum is high (subhepatic cecum), the appendix is in the R hypochondriac region and pain localizes there instead.

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 255 – Mobile ascending colon

When the inf part of the ascending colon has a mesentery, the cecuma nd proximal part of the colon are abnormally mobile (~11% of people).  This can cause volvulus of the colon – obstruction as a result of twisting.  Cecopexy – an anchoring procedure in which a tenia coli of the cecum and proximal ascending colon is sutured to the abd wall - may avoid volvulus and obstruction.

P 256 – Colitis, colectomy, ileostomy, and colostomy

Ulcerative colitis is characterized by severe inflammation and ulceration of the colon and rectum.  Sometimes a colectomy is performed and the terminal ileum, colon, rectum, and anal canal are removed.  An ileostomy is then constructed to establish an opening between the ileum and the skin of the anterolateral abd wall.  Sometimes a colostomy is performed to create an artificial cutaneous opening into the colon.  A sigmoidostomy establishes an artificial anus by creating a cutaneous opening into the sigmoid colon.

Colonoscopy (coloscopy)

The interior of the colon can be observed with a fiberoptic colonoscope – a flexible tube that inserts into the colon through the anus and rectum.  Most tumors of the large intestine occur in the rectum - ~12% of them near the rectosigmoid junction.  The interior of the sigmoid colon is observed with a sigmoidoscope.

P 257 – Rupture of the spleen

The spleen is protected by the 9th through 12th ribs, but is the most frequently injured organ in the abd when severe blows on the L side fracture one of the ribs.  Blunt trauma to other regions of the abd that cause a sudden increase in intra-abd pressure can also rupture the spleen – it then bleeds profusely because its capsule is thin and parenchyma is soft and pulpy.  Rupture causes severe intraperitoneal hemorrhage and shock.

Splenectomy

Repair of a rupture spleen is difficult, so splenectomy is often performed to prevent the person from bleeding to death.  Partial removal is followed by regeneration.  Total splenectomy doesn’t produce serious effects because its functions are assumed by other reticuloendothelial organs.  Splenomegaly results from disease (i.e. granulocytic leukemia).

Accessory spleen(s)

1 or more small spleens may form near the hilum embedded partly or wholly in the tail of the pancreas.  In most affected pts, only 1 accessory spleen is present and may resemble a lymph node.  These are common (10%) and ~1 cm in diameter usually.  An accessory spleen is also commonly found between the layers of the gastrosplenic ligament.  Knowledge of this is important because if not removed during splenectomy, the symptoms that indicated removal of the spleen may persist.

P 262 – Blockage of the hepatopancreatic ampulla

The main pancreatic duct joins the bile duct to form the hepatopancreatic ampulla and pierces the duodenal wall.  A gallstone passing along the extrahepatic bile passages may lodge in the constricted distal end of the ampulla where it opens at the major duodenal papilla.  When this happens, both the biliary and pancreatic duct systems are blocked and bile and pancreatic juice can’t get in the duodenum.  Spasms of the hepatopancreatic sphincter can cause a similar reflux of bile.  Normally, the spincter of the pancreatic duct prevents reflux of bile, but if the hepatopancreatic ampulla is obstructed, the weak pancreatic duct sphincter may be unable to withstand the excessive pressure of the bile in the hepatopancreatic ampulla.

Accessory pancreatic tissue

The stomach and duodenum are the most common sites – accessory tissue may contain islet cells that produce glucagon and insulin.

Pancreatitis

Can occur when the pancreatic duct is blocked, reflux of bile from the hepatopancreatic ampulla into the pancreatic duct, swelling of the head may occlude the main pancreatic duct and result in pancreatitis of the body and tail.  If the accessory pancreatic duct connects with the main pancreatic duct and opens into the duodenum, it may compensate.

Pancreatectomies

The head of the pancreas can be removed without compromising blood supply to other organs – usually a rim of pancreas along with the medial border of the duodenum are retained to preserve the duodenal blood supply.

Rupture of the pancreas

Due to trauma, i.e. an MVA, rupture frequently tears the duct system, allowing pancreatic juice to enter the parenchyma of the gland and invade other tissues – digestion of the tissue is very painful.

Pancreatic cancer

Cancer involving the pancreatic head accounts for most cases of extrahepatic obstruction of the biliary system – it compresses the bile duct and/or hepatopancreatic ampulla.  Obstructive jaundice results in retention of pile pigments, enlargement of the gallbladder, and jaundice.  ~90% with pancreatic CA have ductular adenocarcinoma – severe back pain is common.  CA of the neck and body of the pancreas can cause portal or inferior vena caval obstruction because of the relationships to these vessels.

P 264 – Subphrenic abscesses

Peritonotis can lead to abscesses in the peritoneal cavity.  A common site for pus to collect is the subphrenic recess – abscesses occur more often on the R side because of the frequency of ruptured appendices and perforated duodenal ulcers.  The lowest part of the peritoneal cavity when a pt lies supine is the hepatorenal recesses, and pus can drain into them from the subphrenic recesses.  Subphrenic abcess can be drained by incision inf to or through the bed of the 12th rib, forming an opening in the pleura or peritoneum.

P 266 – Hepatic lobectomies and segmentectomy

Hepatic lobectomies can be performed without excessive bleeding because the R and L hepatic aa and ducts and branches of the R and L portal vv don’t communicate.  Most injuries to the liver involve the R liver.  A segmentectomy can be performed to resect only one segment of the liver.  Intersegmental hepatic vv guide the surgeon to the interlobular planes, but are also a major source of bleeding.  Any injury leaving large areas of the liver devascularized may require a lobectomy.

P 271 – Liver biopsy

Needle puncture may go through the R 10th ICS in the midaxillary line.  Before the physician takes the biopsy, the person is asked to hold their breath in full expiration to reduce the costodiaphragmatic recess and lessen the possibility of damaging the lung and contaminating the pleural cavity.

Rupture of the liver

The liver is large, fixed, and friable (easily crumbled) – it is often torn by a fractured rib that perforates the diaphragm.  The liver is highly vascular and friable and thus lacerations often cause severe hemorrhage and R upper quad pain.  The foreign material and contaminated or devitalized tissue is either dissected or a segmental resection is done.

Hepatomegaly

Many diseases (heart failure) cause hepatomegaly.  The liver can become so enlarged that its inf edge reaches the pelvic brim in the R lower quad of the abd.  CA also enlarges the liver, and the liver is a common site of metastatic carcinoma – CA spreading from organs drained by the portal system of vv.  CA cells may pass to the liver from the thorax, especially from the R breast because of the communications between thoracic lymph nodes and the lymphatic vessels draining the bare area of the liver.

Cirrhosis of the liver

Progressive destruction of hepatocytes and replacement by fibrous tissue occurs in hepatic cirrhosis.  This is the most common cause of portal hypertension, and is often seen in chronic alcoholism.  Alcoholic cirrhosis is characterized by enlargement resulting from fatty changes and fibrosis.  The surface of the cirrhotic liver is nodular “hobnail liver” – the fibrous tissue surrounds the intrahepatic blood vessels and biliary ducts, making the liver firm and impeding circulation.  Tx may include anastomosing the portal and systemic venous systems.  In a portocaval shunt, the portal vein is anastomosed to the IVC.

Liver transplantation

May be elected in cases of severe alcoholic cirrhosis.  This can relieve portal hypertension and restore liver function, but lifelong drug immunosuppression may be necessary.

P 276 - Infundibulum of the gallbladder

When the gallbladder is diseased, a dilation or pouch appears at the junction of the neck and the cystic duct called the infundibulum of the gallbladder.  When this is large, the cystic duct arises from its upper left aspect, not from what appears to be the apex of the gallbladder.  /Gallstones can collect in the infundibulum, and if a peptic duodenal ulcer ruptures, a false passage may be made between the infundibulum and sup part of the duodenum, allowing gallstones to enter the duodenum.

Mobile gallbladder

In ~4% of people the gallbladder has a short mesentery and is subject to vascular torsion and infarction.

Variations in the cystic and hepatic ducts

The cystic duct may run alongside the common hepatic duct and adhere to it, or it may be short or even absent.  In some people there is a low union of the cystic an common hepatic ducts, so the bile duct is short and post or inf to the 1st part of the duodenum.  When there is low union, the ducts may be joined by fibrous tissue, making clamping the cystic duct difficult without injuring the common hepatic duct.  Sometimes there is a high union of the cystic and common hepatic ducts near the porta hepatis.  Other times the cystic duct spirals ant over the common hepatic duct before joining it on the left side.  The cystic duct is ligated during cholecystectomy.

Impaction of gallstones

The distal hepatopancreatic ampulla is the narrowest part of the biliary passages and is the common site for impaction of gallstones.  The infundibulum or Hartmann’s pouch is another common site, as are the hepatic ducts.  Ultrasound and CT can be used to locate stones.  If a stone lodges in the cystic duct, it can cause biliary colic (pain in the epigastric region).  When the gallbladder relaxes the stone may pass back into the gallbladder – it the stone blocks the cystic duct, cholecystitis occurs because of bile accumulation and the gallbladder enlarges.  Pain is in the epigastric region and later shifts to the right hypochondriac region at the junction of the 9th costal cartilage and linea semilunaris.  Cholecystitis may cause pain in the post thoracic wall or right shoulder (due to irritation of the diaphragm).  If bile can’t leave the gallbladder, it enters the blood and causes jaundice.

P 277 – Cholecystectomy

People with biliary colic – intense spasmodic pain the R upper quad of the abd from an impaction of a gallstone and cholecystitis – may have their gallbladders removed.  Laparoscopic cholecystectomy is often used.  Dissection of the cystohepatic triangle – bounded by the cystic artery, cystic duct, and common hepatic duct – early during cholecystectomy safeguards these structures should there be anatomical variations.  Errors in surgery can result from failure to appreciate variations in the biliary system.  Before dividing and removing the gallbladder, surgeons identify all 3 biliary ducts, as well as the cystic and hepatic arteries.  Usually the R hepatic artery is in danger and must be located before igating the cystic artery.  Bile duct injury is a serious complication of cholecystectomy and may happen in 1 in 600 cases – risk is modestly higher for laparoscopic cholecystectomy.

P 278 – Portal-systemic anastomoses

Communications between the portal venous system and systemic venous system are important in the advent of an intrahepatic or extrahepatic portal venous block.  When portal circulation through the liver is diminished or obstructed because of liver disease or physical pressure from a tumor, blood from the GI tract can still reach the R side of the heart through the IVC by collateral routes.  These alternate routes are available because the portal vein and its tributaries don’t have valves so blood can flow in reverse direction to the IVC.

Portal hypertension

When scarring and fibrosis from cirrhosis obstruct the portal v in the liver, pressure rises in the portal v and its tributaries producing portal hypertension.  Varicose vv occur at the site of anastomoses between portal and systemic vv – the walls can become so dilated that they rupture, resulting in hemorrhage.  Bleeding from esophageal varices at the distal end of the esophagus is often severe and may be fatal.  In severe cases of portal obstruction, even the paraumbilical vv may become varicose and look somewhat like small snakes radiating under the skin around the umbilicus.  This is called caput medusae because it resembles serpents on the head of Medusa.

P 279 – Portasystemic shunts

To reduce portal hypertension a portacaval anastomisis or portal systemic shunt may be done where the IVC and portal v are close to each other post to the liver.  The splenic v and L renal v may also be joined following splenectomy – splenorenal anastomosis or shunt.

Retroperitoneal pneumography

The loose attachment of the ant and post layers of renal fascia was demonstrated by this radiological procedure in which air injected into the presacral fatty tissue ascended through the retroperitoneal fat and entered the renal fascia, radiographically outlining the kidney and suprarenal gland.

Perinephric abscess

Attachments of renal fascia determine the path of extension of a perinephric abscess.  Fascia at the renal hilum attaches to the renal vessels and ureter, usually preventing the spread of pus to the contralateral side.  Pus from an abscess (or blood from injury) may force its way into the pelvis between the loosely attached ant and post layers of the pelvic fascia.

P 280 – Nephroptosis

Abnormally mobile kidneys may descend more than the normal 3 cm when the body is erect.  When kidneys descend, the suprarenal glands remain in place because they lie in a separate fascial compartment and are most firmly attached to the diaphragm.  Nephroptosis (dropped kidney) is distinguished from an ectopic kidney (congenital misplaced kidney) by a ureter of normal length, demonstrating loose coiling or kinks.  Kinks don’t seem to be of significance.  Intermittent pain in the renal region relieved by lying down appears to result from traction on the renal vessels.  Lack of inf support for the kidneys in the lumbar region is one reasons that transplanted kidneys are placed in the iliac fossa of the greater pelvis – there is also availability of major blood vessels and convenient access to the bladder.

Renal transplantation

The kidney can be removed from the donor without damaging the suprarenal gland because of the weak septum of renal fascia that separates the two.  The kidney is transplanted to the iliac fossa of the greater pelvis and the renal artery and vein are joined to the external iliac artery and vein and the ureter is sutured into the urinary bladder.

Renal cysts

Adult polycystic disease of the kidneys is an important cause of renal failure that is inherited as an autosomal-dominant trait.  Kidneys are enlarged and distorted by cysts as large as 5 cm.

Pain in the pararenal region

Because the kidneys are in close relationship to the psoas major mm, extension of the hip joints may increase pain resulting from inflammation in pararenal areas.

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.

P 295 – Referred pain from the diaphragm

Pain from the diaphragm radiates to 2 areas because of the difference in the sensory n supply of the diaphragm.  Pain from irritation of the diaphragmatic pleura or peritoneum is referred to the shoulder region (C3-C5).  These segments contribute ventral rami to phrnic nn.  Irritation of peripheral regions of the diaphragm, innervated by inf intercostal nn, is more localized, referred to skin over the costal margins.

Rupture of the Diaphragm and herniation of the viscera

These can result from a sudden increase in either intrathoracic or intra-abd pressure.  The common cause is severe trauma to the thorax or abd during an MVA.  Most diaphragmatic ruptures are on the left side (95%).  The gap in musculature of the diaphragm is usually medial to the most inf muscular fibers arising from the 12th ribs where the sup and inf fasciae form the diaphragm.  A defect in this vertebrocastal trigone is variable in size.  The stomach, intestine, mesentery, and spleen may herniate intot he thorax when there is traumatic diaphragmatic hernia.

The structures that pass through the esophageal hiatus (vagal trunks, L inf phrenic vessels, esophageal branches of the L gastric vessels) may be injured in surgical procedures on the esophageal hiatus.

Congenital diaphragmatic hernia

Posterlateral defect of the diaphragm is the only relatively common congenital anomaly of the diaphragm.  This occurs ~1 in 2200 newborns and is associated with CDH (herniation of the abd contents into the thoracic cavity).  Life-threatening breathing difficulties may be associated with this anomaly because of inhibition of development and inflation of the lungs.

P 299 - Psoas abscess

Tuberculosis has been greatly reduced, but there is a resurgence of an antibiotic-resistant strain.  An infection may spread through the blood to the vertebrae (hematogenous spread), especially during childhood.  An abscess due to tuberculosis in the lumbar region tends to spread from vertebrae into the psoas sheath.  Pus from the psoas abscess passes inf along with the psoas over the pelvic brim and deep to the inguinal ligament.  Pus usually surfaces in the sup part of the thigh.  It can also reach the psoas sheath by passing from the post mediastinum when the thoracic vertebrae are diseased.

The inf part of the iliac fascia is often tense and raises a fold that passes to the internal aspect of the iliac crest.  The sup part of the fascia is loose and may form a pocket – the iliacosubfascial fossa – post to the fold.  Part of the large intestine (cecum, appendix, sigmoid) may become trapped in this fossa, causing pain.

Post abd wall

When the kidneys, ureters, cecum, appendix, sigmoid colon, pancreas, lumbar lymph nodes, or nn of the post abd wall become diseased, movement of the ilopsoas usually causes pain.  The iliopsoas test is performed when intra-abd inflammation is suspected.  The pt is asked to lie on the unaffected side and extend the thigh on the affected side against the resistance of the examiner’s hand.  If this causes pain, it is a positive psoas sign.  An acutely inflamed appendix will produce a positive R psoas sign.  Spasm of the iliopsoas is a protective reflex.  Adenocarcinoma of the pncreas in advanced stages invades the mm and nn of the post abd wall, producing pain because of the close relationship of the pancreas with the abd wall.

P 302 – Partial lumbar sympathectomy

A partial lumbar sympathectomy – surgical removal of 2 or more lumbar symp gang by division of their rami communicantes – may be performed on pts with arterial disease in the legs.  The symp trunks lie retroperitoneally in the extraperitoneal fatty tissue, so the surgical approad is lateral extraperitoneal.  The mm of the ant abd wall are split and the peritoneum moved medially and ant to expose the med edge of the psoas major, along which the symp trunk lies.  The L trunk is often overlapped by the aorta, the R symp trunk is covered by the IVC.  These vessels are carefully retracted to expose the symp trunks lying in the groove between the psoas major laterally and lumbar vertebral bodies medially.  These trunks are often obscured by fat and lymphatics, so the surgeon must be careful to not remove any part of the genitofemoral n, lumbr lymphatics, and ureter.

P 305 – Pulsations of the aorta and AAA (abd aortic aneurysm)

The aorta lies post to the pancreas and stomach, and a tumor of these organs can transmit pulsations of the aorta that could be mistaken for an abd aortic aneurysm – a localized enlargement of the aorta.  Deep palpation of the midabdomen can detect an aneurysm which usually results from congenital or acquired weakness of the arterial wall.  Pulsations can be detected to the L of the midline, and the pulsatile mass can be moved easily from side to side.  Ultrasound confirms diagnosis.  Acute rupture of a AAA is associated with severe pain in the abd or back.  Without intervention, AAA has a mortality rate of 90% due to blood loss.  An aneurysm can be repaired by opening it, inserting a prosthetic graft and sewing the wall of aneurysmal aorta over the graft.  In children and thin adults, the inf part of the abd aorta can be compressed against the body of L4 by firm pressure to control bleeding in the pelvis or lower limbs.

Collateral routes for abdominopelvic venous blood

There are 3 collateral routes for venous blood to return to the heart when the IVC is obstructed/ligated.

1. The inferior epigastric vv, tributaries of the ext iliac vv or the inf caval system, anastomose in the rectus sheath with superior epigastric vv which drain in sequence through the internal thoracic vv of the sup caval system.

2. The sup epigastric or sup circumflex iliac vv, normally tributaries of the great saphenous v of the inf caval system, which anastomoses in the subcutaneous tissues of the anterolateral body wall with one of the tributaries of the axillary vein, commonly the lateral thoracic v.  When the IVC is obstructed, this subcutaneous collateral pathway - called the thoracoepigastric v – becomes conspicuous.

3. The epidural venous plexus inside the vertebral column which communicates with the lumbar vv of the inf caval system and the tributaries of the azygos system of vv that is part of the sup caval system.

The inf part of the IVC has a complicated developmental history because it forms from parts of 3 sets of embryonic vv.  IVC anomalies are common and most of them, such as persisting L IVC, occur inf to the renal vv.  These anomalies result from the persistence of embryonic vv on the L side that normally disappear.  If a L IVC is present, it may cross to the R side at the level of the kidneys.

