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Disruption of the Perineal Body  (pg 391)

· Perineal body is important b/c it is the final support of the pelvic viscera.

· Stretching or tearing of it during childbirth removes support from the inferior part of posterior vagina wall which can result in prolapse of vagina through vaginal orifice.  

· Perineal body can also be disrupted by trauma, inflammatory disease, and infection, which can lead to formation of a fistula (abnormal canal) that is connected to vestibule of vagina. 

· Attenuation of the perineal body, associated w/ separation of puborectalis and pubococcygeus may result in formation of a rectocele--hernial protrusion of part of the rectum into the vaginal wall.

Episiotomy  (pg 391)

· An episiotomy is a surgical incision of the perineum and lower, posterior vaginal wall.

· Purpose is to enlarge vaginal orifice to prevent jagged tear of the perineal muscles.  This helps decrease prevalence of excessive perineal body attenuation and decreases trauma to pelvic diaphragm and perineal musculature.

· Perineal body is main structure incised during median episiotomy.  There is also a mediolateral episiotomy, which refers to an initial median incision that then turns laterally as it goes posteriorly.

Rupture of the Urethra in Males and Extravasation of Urine  (pg 396)

· Fractures of the bony pelvis can rupture the intermediate (membranous) part of the urethra, which results in extravasation of urine and blood into the deep perineal pouch, which passes superiorly and extraperitoneally around the prostate and bladder.

· The common site of rupture of spongy urethra and extravasation of urine is in the bulb of the penis.  This results in urine passing from it into the superficial perineal space.

· Attachments of perineal fascia determine direction of flow of extravasated urine.  It may pass into scrotum, around penis, and superiorly deep to the membranous layer of subcutaneous connective tissue of lower anterior abdominal wall.  It CANNOT pass far into thighs b/c of blending of superficial perineal fascia w/ fascia lata.  It CANNOT pass posteriorly into anal triangle b/c superficial and deep layers of perineal fascia are continuous w/ each other around the superficial perineal muscles and w/ the posterior edge of the perineal membrane b/w them.

Structures in the Deep Perineal Pouch  (pg 396)

· The perineal membrane (inferior fascia of UG diaphragm) extends b/w ischiopubic rami separating superficial and deep perineal pouches.  It is the final passive support of pelvic viscera.

· Immediately superior to the posterior 1/2 of perineal membrane is the deep transverse perineal muscle. 

· The only “superior fascia” is actually the intrinsic fascia of external urethral sphincter m. 

· In males, the external urethral sphincter forms a circular investment around membranous part of urethra, but it also extends vertically form this (closely applied to urethra) b/w the urethra and the prostate gland.

· In females, the external urethral sphincter is more properly a “urogenital sphincter”.  It has several additional parts aside from being a urethral sphincter which include a superior part extending to the base of the bladder, an inferolateral part extending to the ischial ramus on each side (compressor urethrae muscle), and a band like part which encircles both the urethra and vagina (urethrovaginal sphincter).

Hip Injuries  (pg 508)

· Anteroposterior compression of the hipbones commonly fractures the pubic rami.  

· Lateral compression of the pelvis may produce fractures of the acetabula.

· Avulsion fractures of the hipbone (ex: tearing away of ischial tuberosity​) may occur in younger persons during sports that require sudden acceleration or deceleration forces.  These fractures occur where muscles are attached.

Evidence of Fetal Viability  (pg 509)

· Visibility of center of ossification at distal end of femur (happens just before birth) is commonly used as medicolegal evidence that a newborn infant found dead was near full term and viable.

Slipped Epiphysis of the Femoral Head  (pg 510)

· In older children and adolescents, the epiphysis of the femoral head may slip away from the femoral neck b/c of a weak epiphyseal plate.  

· May be caused by acute trauma or repetitive microtrauma, especially w/ abduction and lateral rotation of the thigh.

· The common initial symptom is hip discomfort that may be referred to the knee.  The epiphysis often slips slowly and results in a progressive coxa vara (see below).

Coxa Vara and Coxa Valga  (pg 510)

· The angle of inclination that the long axis of the femoral neck makes w/ the femoral body varies w/ age, sex, pathological processes, and development of the femur.

· Coxa Vara is when the angle of inclination is decreased.

· Coxa Valga is when the angle of inclination is increased.

· Coxa Vara causes mild shortening of limb and limits passive abduction of the hip.

Femoral Fractures  (pg 511)

· A fracture of the femoral neck is among the most troublesome and problematic of all fractures b/c of the instability of the fracture site.  Also, the periosteum of the neck is very thin and has extremely limited powers of osteogenesis.

· The retinacular arteries arise from the medial circumflex femoral arteries and run parallel to the femoral neck on their way to supply the femoral head.  They are vulnerable to injury when the neck is broken (which can lead to necrosis of femoral head).

· Other fractures include intertrochanteric (b/w greater & lesser trochanters) and pertrochanteric (through the trochanters).  Injury must be violent to break body of femur.  Most femoral fractures occur in persons older than 60.

Tibial Fractures  (pg 513)

· Most frequent site of tibial fracture is junction of its inferior and middle thirds (narrowest part of body of tibia).

· Body of tibia is most common site of compound fracture (perforated skin and vessels).

· Fracture of tibia through nutrient canal predisposes to nonunion of the bone fragments b/c of damage to the nutrient artery.

· Transverse stress fractures of the inferior third are common if people who take long walks when they are not conditioned for this activity.

· Severe torsion as during skiing may produce diagonal fracture of the tibial body at junction of its inferior and middle thirds, as well as fracture of the fibula.

· B/c of its subcutaneous position, tibia is accessible for pieces of bone for grafting.

Fractures Involving the Epiphyseal Plates  (pg 514)

· If epiphyseal plate is involved, fracture may jeopardize normal growth of the bone.

· Tibial tuberosity usually forms by inferior bone growth from the superior epiphyseal center around age 10, but a separate center may appear around age 12.  Injury to epiphyseal plate may cause inflammation of tibial tuberosity and chronic recurring pain during adolescence (especially in athletes).

Fibular Fractures  (pg 514)

· Commonly occur 2 to 6 cm proximal to distal end of lateral malleolus and are often associated w/ fracture-dislocations of the ankle joint, which are combined w/ tibial fractures.

· When foot is forced into an excessively inverted position, the ankle ligaments tear, forcibly tilting the talus against the lateral malleolus and shearing it off.

Bone Grafts  (pg 514)

· The fibula is a common source of bone for grafting.  Even removal of a long piece still allows for normal activity.  The periosteum and nutrient artery are usually removed w/ the piece of bone so that the graft will remain alive & grow when transplanted.

Calcaneal Fractures  (pg 521)

· The fractures are usually comminuted and disabling b/c it disrupts the subtalar joint where the talus articulates w/ the calcaneus.

Fractures of the Talar Neck  (pg 521)

· May occur during severe dorsiflexion of the ankle.  Talus body may dislocate posteriorly.

Fractures of the Metatarsals  (pg 522)

· Usually occur due to heavy objects falling on the foot, but may occur in dancers when they lose balance or in prolong walking (fatigue fracture).

· Tuberosity of 5th metatarsal may be avulsed by tendon of the fibularis brevis m. when the foot is suddenly and violently inverted.  Occasionally the external part of this tuberosity develops as an accessory bone called the os vesalianum (Vesalius’ bone).  Be sure to differentiate b/w a fracture and a Vesalius’ bone in x-rays.

Os Trigonum  (pg 522)

· During ossification, the lateral tubercle of the talus occasionally fails to unite w/ the body. This bone is referred to as os trigonum.  (Again don’t misinterpret on x-ray)

Fracture of the Sesamoid Bones  (pg 522)

· The sesamoid bones of the great toe in the tendon of the flexor hallucis longus bear the weight of the body (especially during latter part of the stance phase of walking).

· Fracture of these bones may result from a crushing injury.

Varicose Veins, Thrombosis, and Thrombophlebitis  (pg 526)

· The great saphenous vein and its tributaries often become dilated and varicosed.  

· Incompetent valves in the perforating veins or in the great saphenous itself causes an uninterrupted column of blood, which increases intraluminal pressure.  The veins become tortuous and dilated (varicose).

· Veins of lower limb are subject to venous thrombosis (blood clotting) after a bone fractures.  Venous stasis (stagnation) is an important cause of thrombus formation. A prolonged hospital stay or tight casts are examples of causes of venous stasis.

· As a result of venous thrombosis, inflammation may develop (thrombophlebitis).

· Pulmonary thromboembolism (obstruction of pulmonary artery) occurs in a few cases when a thrombus breaks free from a lower limb vein (large ones can cause death).

Saphenous Vein Grafts  (pg 527)

· The great saphenous v. is commonly used for coronary arterial bypasses b/c it is readily accessible, sufficient distance occurs b/w the tributaries and perforating veins so that usable lengths can be harvested, and its walls contain higher percentage of muscular and elastic fibers than do other superficial veins.

· The vein is reversed so valves do not obstruct blood flow in the graft.

· B/c of many other leg veins, its presence is not missed.

Saphenous Cutdown and Saphenous Nerve Injury  (pg 527)

· The great saphenous v. can always be located by making a skin incision anterior to the medial malleolus.  This procedure is called a saphenous cutdown and is used to insert a cannula for prolonged administration of blood, drugs, etc.

· The saphenous nerve accompanies the great saphenous v. anterior to medial malleolus. If it is cut or caught by a ligature, patient may complain of pain along medial foot.

Enlarged Inguinal Lymph Nodes

· When inguinal lymph nodes are enlarged, their entire field of drainage (trunk inferior to the umbilicus, including the perineum, as well as the entire lower limb) has to be examined to determine the cause of their enlargement.

· In females, the possibility of metastasis of uterine cancer should be considered b/c of drainage from uterine fundus along round ligament of uterus and through inguinal canal to reach the superficial inguinal lymph nodes.

Regional Anesthetic Blocks of the Lower Limbs  (pg 531)

· The iliohypogastric and ilioinguinal nerves can be blocked by injection 4 to 6 cm posterior to the anterior superior iliac spine, along lateral aspect of external lip of iliac crest. The femoral nerve can be blocked 2 cm inferior to the inguinal ligament, approximately a finger’s breadth lateral to the femoral artery.  Paresthesia radiates to the knee and over the medial side of the leg is saphenous nerve (terminal branch of femoral) is affected.

Variations of the Cutaneous Nerves  (pg 531)

· Variations of the cutaneous nerves are common.

· For example, the iliohypogastric and ilioinguinal nerves may arise from a common trunk. For example, when the obturator nerve has a cutaneous branch, the medial cutaneous branch of the femoral nerve is correspondingly small.

Abnormalities of Sensory Function  (pg 531)

· In most instances, a peripheral nerve sensitizing an area of skin represents more than one segment of the spinal cord.  Dermatomes are areas of skin supplied by cutaneous branches from a single spinal nerve 

· In testing by pricking w/ a pin, if sensory loss to pain exists, the spinal cord segment(s) involved can be determined.

Hip and Thigh Contusions  (pg 535)

· Contusions cause bleeding from ruptured capillaries and infiltration of blood into the muscles, tendons, and other soft tissues.

· A “hip pointer” refers to contusion of the iliac crest or avulsion of bony muscle attachments.

· A “charley horse” may refer either to the cramping of an individual thigh muscle b/c of ischemia or to the contusion and tearing of muscle fibers and rupture of blood vessels sufficient enough to form a hematoma.

· Most common site of a thigh hematoma is in the quadriceps.

· A “charley horse” is associated w/ localized pain and/or muscle stiffness.

Psoas Abscess  (pg 536)

· The transversalis fascia on the internal abdominal wall is continuous w/ the psoas fascia, where it forms a fascial covering for the psoas major that accompanies the muscle into the anterior region of the thigh.

· A retroperitoneal pyogenic (pus) infection in the abdomen (common w/ TB of vertebral column) may result in collection of pus (psoas abscess) that may pass b/w the psoas and its fascia into the inguinal and proximal thigh regions.

· Pain may be referred to the hip, thigh, or knee and a psoas abscess should always be considered when edema occurs in proximal part of thigh.

Genu Valgum and Genu Varum  (pg 536)

· The femur is set obliquely, creating an angle w/ the tibia at the knee.  

· Genu Varum (bowleg) is a medial angulation of the leg in relation to the thigh.  This causes unequal weight distribution, which leads to arthrosis (destruction of knee cartilages) b/c all of pressure is taken by the inside of the knee joint.  The patella also tends to move laterally when the leg is extended.

· Genu Valgum (knock-knee) is a lateral angulation of the leg in relation to the thigh.  Also leads to wear and tear of the articular cartilages.

Paralysis of the Quadriceps Femoris  (pg 537)

· A person w/ a paralyzed quadriceps cannot extend the leg against resistance and usually presses on the distal end of the thigh during walking to prevent inadvertent flexion of the knee joint.

· Weakness of vastus medialis or vastus lateralis can result in abnormal patellar movement and loss of joint stability.

Chondromalacia Patellae  (pg 537)

· Common knee problem for runners.  The soreness and aching around or deep to the patella results from quadriceps imbalance.

· May result from excessive running, a blow to the patella, or extreme flexion of the knee (as occurs during squatting when power lifting).

Patellar Dislocation  (pg 537)

· When dislocation occurs, movement is nearly always lateral and it happens more often in women.

· The lateral dislocation is counterbalanced by the medial, more horizontal pull of vastus medialis.  Also the lateral femoral condyle has a more anterior projection and aids as a mechanical deterrent to lateral dislocation.

Patellar Fractures  (pg 537)

· Transverse patellar fractures may result from a blow to the knee or from sudden contraction of the quadriceps.

· The proximal fragment is pulled superiorly w/ the quadriceps tendon, and the distal fragment remains w/ the patellar ligament.

Patellectomy  (pg 537)

· Removal of the patella (ex: b/c of a comminuted fracture) may require more force by the quadriceps to extend the leg completely.  

Abnormal Ossification of the Patella  (pg 537)

· Patella is cartilaginous at birth and becomes ossified during the 3rd to 6th years.

· Frequently ossifies from more than one ossification center and failure of these parts to coalesce may result in a bipartite or tripartite patella.

· These ossification abnormalities are generally always bilateral.  This fact can be used to differentiate this abnormality from a comminuted fracture.

Patellar Tendon Reflex  (pg 537)

· Tapping the patellar ligament w/ a reflex hammer normally elicits the patellar reflex (knee jerk).  If reflex is normal, a hand on patient’s quadriceps should feel them contract.

· This tendon reflex tests the L2, L3, and L4 nerves.

· Tapping the patellar ligament activates muscle spindles in quadriceps and afferent impulses from these spindles travel in the femoral nerve to the spinal cord.  Then efferent impulses are transmitted via motor fibers in femoral nerve to the quadriceps, resulting in extension of the leg at the knee joint.

· Diminution or absence of the patellar tendon reflex may result from any lesion that interrupts the innervation of the quadriceps muscle.

Transplantation of the Gracilis  (pg 541)

· Removal results in no noticeable loss of its actions on the leg.

· Surgeons transplant the gracilis (or part of it) w/ its nerve and blood vessels (ex: to replace a damaged muscle in the hand).

Groin Pull  (pg 541)

· ”Pulled groin” refers to a strain, stretching, and probably some tearing of the proximal attachments of the anteromedial thigh muscles.  

· Injury involves the flexor and adductor thigh muscles.  Usually occurs is sports that require quick starts such as short distance racing.

Injury to the Adductor Longus  (pg 541)

· Muscle strains of the adductor longus may occur in horseback riders and produce pain.

· Ossification sometimes occurs in the tendons of these muscles b/c they (horseback riders) actively adduct their thighs to keep from falling.  The ossified tendons are sometimes called “riders’ bones”.

Palpation of the Femoral Artery  (pg 545)

· The femoral pulse is palpated when the person is lying in the supine position.

· The femoral artery begins at the inguinal ligament and runs midway b/w the anterior superior iliac spine and the pubic symphysis

· The femoral pulse is palpated just inferior to the midpoint of the inguinal ligament.  Compression at this point can stop blood flow through the femoral artery.

· The pulse is normally strong, but if the lumina of the common or external iliac arteries are partially occluded, the pulse may be diminished.

Cannulation of the Femoral Artery  (pg 545)

· Femoral Artery is easily exposed and cannulated at the base of the femoral triangle.

· For left cardial angiography, catheter is inserted percutaneously into the artery and passed up the external iliac artery, to aorta, and then to left ventricle of the heart.

Laceration of the Femoral Artery  (pg 545)

· Superficial position of femoral artery in femoral triangle makes it vulnerable to punctures.

· Femoral vein is usually lacerated also due to its close apposition to the femoral artery.

· When it is necessary to ligate the femoral artery, the cruciate anastomosis supplies blood to the lower limb.  This anastomosis is formed by the union of the medial and lateral circumflex femoral arteries with the inferior gluteal artery superiorly and the 1st perforating artery inferiorly.

· Anterior to the femoral artery are the skin, subcutaneous tissue, superficial inguinal lymph nodes, superficial circumflex iliac artery, superficial layer of fascia lata, and the anterior part of the femoral sheath.

Accessory Obturator Artery  (pg 547)

· An enlarged branch of the inferior epigastric artery takes the place of the obturator artery in approximately 20% of people or forms an accessory obturator artery.

· It is closely related to the free margin of the lacunar ligament as it crosses the femoral ring and can be involved in a strangulated femoral hernia.

· Surgeons must keep it in mind when they are placing staples during endoscopic repair of femoral or inguinal hernias.

Potentially Lethal Misnomer  (pg 547)

· Some use the term “superficial femoral vein” in reference to the femoral vein (which is really a deep vein).

· The danger of this misnomer comes from the fact that pulmonary emboli originate in deep veins and not in superficial veins.  The risk of embolism can be greatly reduced with anticoagulant treatment.

Saphenous Varix  (pg 548)

· A saphenous varix (L. dilated vein) is a localized dilation of the terminal part of the great saphenous vein, which may cause edema in the femoral triangle.

· It may be confused w/ other groin swellings such as a psoas abscess.

Location of the Femoral Vein  (pg 548)

· The femoral vein is not usually palpable, but its position can be located inferior to the inguinal ligament by feeling the pulsations of the femoral artery, which is immediately lateral to it.

· In thin people, the femoral vein may be close to the surface and may be mistaken for the great saphenous v., therefore it is important to know that the femoral vein has no tributaries at this level except for the great saphenous vein.

Cannulation of the Femoral Vein  (pg548)

· To take pressure readings from the right chambers of the heart, for right cardial angiography, etc., a catheter is inserted into the femoral vein as it passes through the femoral triangle.  Catheter is passed superiorly through the external iliac vein, to the inferior vena cave, and then into the right atrium of the heart.

Femoral Hernia  (pg 548)

· The femoral ring is a weak area in the anterior abdominal wall and is the usual originating site of a femoral hernia (protrusion of abdominal viscera through femoral ring into the femoral canal).  

· Femoral hernias appear as a mass, often tender, in the femoral triangle, inferolateral to the pubic tubercle.  It is bounded by the femoral vein laterally and the reflected part of the inguinal ligament (the lacunar ligament) medially.

· The hernia can pass inferiorly through the femoral canal and out the saphenous opening.

· Femoral hernias appear inferior to the inguinal ligament and inferolateral to the pubic tubercle, whereas an indirect inguinal hernia is superior to the inguinal ligament and may enter the scrotum.  Femoral hernias are more common in females and indirect inguinal hernias are more common in males.

· Strangulation of a femoral hernia may occur b/c of the sharp, rigid boundary of the femoral ring (especially the lacunar ligament​).  Strangulation interferes w/ blood flow and can lead to necrosis.  When incising lacunar ligament to release a strangulated hernia, an aberrant obturator artery is subject to injury.

Ischial Bursitis  (pg 556)

· Recurrent trauma (ex: cycling) results in inflammation of the bursa (ischial bursitis).  

· Localized pain occurs over the bursa and the pain increases w/ movement of the gluteus maximus.

· Ischial bursitis is a friction bursitis resulting from excessive friction b/w the ischial bursa and the ischial tuberosities.

· As the ischial tuberosities bear the body weight during sitting and when supine, these pressure points may lead to pressure sores in debilitated people.

Trochanteric Bursitis  (pg 556)

· Trochanteric bursitis often results from repetitive actions such as climbing stairs w/ heavy objects.  These movements involve the gluteus maximus and move the superior fibers back and forth over the bursae of the greater trochanter.

· Trochanteric bursitis causes deep, diffuse pain in the lateral thigh region.  This friction bursitis is characterized by point tenderness over the great trochanter.  The pain radiates along the iliotibial tract.

Injury to the Superior Gluteal Nerve  (pg 559)

· Section of the superior gluteal nerve results in a characteristic motor loss, resulting in weakened abduction of the thigh by the gluteus medius, a disabling gluteus medius limp, and a gluteal gait.  Medial rotation of the thigh is also severely impaired.  

· The compensation occurs to put center of gravity over the supporting lower limb.

· When a person w/ paralysis of the superior gluteal nerve is asked to stand on one leg, the pelvis on the unsupported side descends, indicating that the gluteus medius on the supported side is weak or nonfunctional.  This is referred to clinically as a positive Trendelenburg test.

· Fracture of the greater trochanter also gives these symptoms since is serves as the distal attachment of the gluteus medius.

· The unsupported pelvis makes the leg in effect “too long” and may result in a “waddling gait” as the person attempts to make room for the leg to come through.  The foot can also be brought higher using a “steppage gait”--the same gait adopted in the presence of “foot drop” from common fibular nerve paralysis.

Anesthetic Block of the Sciatic Nerve  (pg 559)

· Sciatic nerve can be blocked by an injection a few centimeters inferior to the midpoint of the line joining the posterior superior iliac spine and the superior border of the greater trochanter.

· Paresthesia radiates to foot b/c of plantar nerves (terminal branches of the tibial nerve).

Injury to the Sciatic Nerve  (pg 559)

· Pain in the buttock may result from compression of the sciatic nerve by the piriformis muscle (piriformis syndrome).  It is associated w/ hypertrophy and/or spasm of the piriformis.  

· Complete section of the sciatic nerve is uncommon.  When it does occur, the leg is useless b/c extension of the hip is impaired, as is flexion of the leg.  Recovery from a sciatic lesion is slow and usually incomplete.

· W/ respect to sciatic nerve, the buttock has a side of safety (lateral) and a side of danger (medial).  Wounds or surgery on medial side are liable to injure the sciatic nerve.

Intragluteal Injections  (pg 560)

· Gluteal region is a favorable injection site b/c the muscles are thick and large; thus, they provide a large surface area for absorption of drugs.

· Be aware of the extent of the gluteal region (not just the “cheek”) and the safe region.

· Injections into the buttock should always be made superior to a line extending from the posterior superior iliac spine to the superior border of the greater trochanter.
· Injections are safe only in the superolateral part of the buttock.

· Intramuscular injections can also be given safely into the anterolateral part of the thigh, into the tensor of the fascia lata.

· Complications of improper technique include nerve injury, hematoma, and abscess formation.

Hematoma of the Buttock  (pg 562)

· B/c of the large gluteal veins b/w the gluteus maximus and medius, severe trauma often results in the formation of a large hematoma that results in ecchymosis, a purplish patch caused by extravasation of blood into the subcutaneous tissue and skin.

· Blood from hematoma may be evacuated by aspiration or by incision.
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