Exam Revision Questions

1998_1st semester – Q2

Part a) 
The lower limb is supplied by arteries that are a branch off the distal end of the aorta.  The principle vessel of the lower limb is the femoral artery which arises from the external iliac artery and enters the anterior compartment of the thigh just below the midpoint of the inguinal ligament. This is where a femoral pulse can be located. The femoral artery then transcends through the femoral triangle and leaves the apex of it and enters the adductor canal. Upon entering the anterior compartment of the thigh, 4 cm below the inguinal canal a large branch called the profunda femoris artery branches off and runs posterior to the femoral artery. This large branch further gives off branches called the lateral and medial circumflex arteries which supply nutrition to the femur bone. 

Upon entering the adductor canal the femoral artery pierces the adductor hiatus and becomes the popliteal artery and traverses the popliteal fossa of the lower limb. Beyond the popliteal fossa, the popliteal artery splits into two branches, namely the anterior and posterior branches. The posterior branch also gives rise to the common peroneal artery and these collectively provide blood supply to the leg compartments. The foot is supplied mainly by the dorsalis pedis arteries (anterior tibial artery), and medial and lateral plantar arteries which arise from the posterior tibial artery. 

The venous drainage of the thigh, anterior compartment is provided mainly by the great saphenous vein which pierces the adductor hiatus and travels along the adductor canal and pierces the saphenous opening to drain into the femoral vein. The femoral vein then continues as the external iliac vein in the abdominopelvic region which drains into the inferior venae cavae. Beyond the popliteal vein, this splits into two branches namely: the short saphenous vein travelling laterally along the leg and the venae comitantes of the anterior and posterior tibial arteries. The great saphenous vein travels along the entire lower limb along the medial aspect in the superficial fascia, and provides branches which contribute to the dorsal venous arch. 

The superior gluteal artery is also another vessel which provides blood supply to the gluteal muscles and it enters the region from the greater sciatic foramina and travels in between the gluteus medius and minimus muscles. It promptly divides into a superficial and a deep branch with the superficial branch supplying the overlying gluteus maximus muscle and the deep branch supplying the medius and minimus muscles. 

Major arteries of the upper limb ( External iliac artery, femoral, profunda femoris, and the lateral and medial branches, anterior posterior tibial arteries and also the peroneal artery arising from the posterior tibial artery. Lateral and medial plantar arteries and also the dorsal pedis artery (anterior tibial artery), the others come from the posterior tibial artery ( Plantar arch. 

Veins of the lower limb ( External iliac vein ( femoral vein ( great saphenous (long saphenous vein), also the profunda femoris vein ( short saphenous coming from popliteal and the venae comitantes of the anterior and posterior tibial arteries ( course of the great saphenous vein, dorsal venous arch. 

Lymphatic drainage of the lower limb ( Superficial and deep inguinal lymph nodes, external iliac nodes and also the popliteal nodes ( From here the lymphatic vessels pretty much follow the course of the anterior and posterior tibial arteries, peroneal artery, accompanying the short saphenous and great saphenous vein. Form a network in the dorsal aspect of the foot. 
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Part B

Any hernia is described as the protrusion of an organ through an opening in a wall that normally contains it. In the case of the femoral hernia, the loop of the bowel protrudes into the femoral canal, or even the saphenous opening. In this case, it is pushed back into the femoral canal amongst the fat and lymph nodes which accompany it. 

The anatomy of this region includes the saphenous opening, femoral canal and femoral sheath. The saphenous opening (fossa ovalis) is the opening in the deep fascia of the anterior compartment of the thigh and it houses cribriform fascia and also the entry of the great saphenous vein which drains into the femoral vein superiorly. The saphenous opening also houses some lymphatics. The femoral canal is the most medial most contents of the femoral triangle is a small opening below the inguinal ligament. It houses fat and lymph nodes and the upper limit is set by the femoral ring. The boundaries of this ring are the inguinal ligament towards the front, the superior pubic ramus towards the back, the femoral vein laterally and the lacunar ligament medially. 

The femoral hernia can be easily palpated on the anterior aspect of the thigh and surgical treatment is the best.
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a) Tissue fluid is the name given to interstitial fluid which has not yet entered the lymphatic system. The formation of tissue fluid is due to the imbalance of the hydrostatic pressures exerted by the blood on the blood vessel wall and the plasma oncotic pressure exerted as a result of the presence of plasma proteins in the interstitial fluid. Thus some fluid is forced out of the blood vessels into the connective tissue. Here some of it is drained back into the veins due to the imbalance between the plasma oncotic pressure and the venous hydrostatic pressure, but this imbalance is lower than that experience previously. Thus some tissue fluid is left behind and is collected by the lymphatic vessels which traverse this region. Once tissue fluid is collected by the lymphatic vessels, it is called LYMPH. 

b) The great saphenous vein traverses the anterior compartment of the thigh medial to the femoral vein and artery and then pierces the adductor hiatus. It continues into the leg and then contributes to the formation of the dorsal venous arch on the dorsal surface of the foot. The popliteal vein, the continuation of the femoral vein splits into two branches namely: the short saphenous vein which runs laterally along the leg and drains the anterior and lateral compartments of the leg. The other branch then splits into several branches forming the venae comitantes of the anterior and posterior tibial arteries. MAYBE DRAW A DIAGRAM TO EXPLAIN THIS MORE CLEARLY

c) The reasons why she has experienced such symptoms is because she has reached a late stage in her pregnancy and so active movement of her limbs is not possible without great stresses put on herself, her back etc. Thus this results in her having to be less mobile, which causes venous return to the heart to become a little lax. This is a result of inactivity of skeletal muscles in order to pump venous blood back into the heart – this phenomenon in active individuals is known as the muscular pump. Thus a slower venous return causes the classic bulging of the veins as the veins become distended and painful. The swelling around the ankles and feet is due to the accumulation of the tissue fluid and this is brought about by the decreased venous return, so less tissue fluid is taken back up into the venous drainage system and also by the fact that she is standing for long periods of time and relative inactivity of her skeletal muscles. 
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The hip joint is a synovial ball and socket joint and is very stable but yet provides good mobility. The bones that are involved are the femur and the coxal bone. The movements possible at the hip joint are: flexion, extension, abduction, adduction, circumduction, medial and lateral rotation. The articular surfaces at this joint is the head of the femur against the acetabular fossa of the acetabulum of the coxal bone. The margins of the fossa is composed of fibrocartilage, called acetabular labrum and this helps deepen the socket therefore providing good stability for the joint. 

The hip joint has many capsular thickenings on the outside and these are the ligaments involved. Principal ligaments on the outside of the joint include: iliofemoral, pubofemoral and ischiofemoral. The iliofemoral ligament originates from the anterior inferior iliac spine and distally attaches to the upper and lower parts of the intertrochanteric line. The pubofemoral ligament attaches distally to the femoral neck near the greater trochanter and the ischiofemoral ligament attaches to the greater trochanter of the femur. All of these ligament act in accordance in order to prevent hyperextension of the hip joint. Internally, there are two minor ligaments. These are the ligamentus teres arising from the fovea of the head of the femur and attaching to the margins of the acetabular fossa. This helps limit adduction of the hip joint. The transverse acetabular ligament is also present. 

The relations of the hip joint will be considered now. Anteriorly, we have the sartorius, rectus femoris, iliopsoas muscles and also the femoral nerve, artery and vein (lateral to medial). Posteriorly, we have the lateral rotators of the hip joint (namely: piriformis, inferior and superior gemellus, quadratus femoris, and obturator internus), sciatic nerve and the gluteus maximus muscle. Inferiorly, we have the obturator externus muscle, and superiorly we have the gluteus minimus muscle. Medially we have the pelvic organs.

Flexion is mainly provided by iliopsoas muscle, Extension is provided by the hamstring muscles (long head of biceps femoris, semimembranosos, semitendonosus) and also gluteus maximus, adduction is provided by the muscles of the adductor compartment of the thigh principally: pectineus, adductor longus and brevis, obturator externus, gracilis and adductor magnus), abduction is provided by gluteus medius and minimus. Circumduction is a movement assisted by all these muscles. Lateral Rotation is provided by the lateral rotators located in the gluteal region (namely: piriformis, inferior superior gemellus, quadratus femoris, obturator internus) and biceps femoris. Medial rotation is provided by semimembranosos and semitendonosus. 
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Damage to the common fibular nerve at the neck of the fibula will result in loss of innervation for the muscles in the anterior and lateral compartments of the leg. This is because, the common fibular nerve branches off into superficial and deep branches and they provide innervation to the lateral and anterior compartments of the leg respectively. 

The muscles involved in these compartments will be considered. Anterior compartment muscles include the extensor series namely: extensor digitorum longus, extensor digitorum hallucis, fibularis tertius, and tibialis anterior. Primary function of these muscles are: dorsiflexion of the foot at the ankle, inversion (provided by tibialis anterior), eversion (provided by fibularis tertius), and extension of lateral four toes (extensor digitorum longus) and extension of the great toe (extensory hallucis longus). 

The muscles involved in the lateral compartments are: fibularis longus and brevis and these provide for weak plantar flexion of foot at the ankle joint and mostly eversion of the foot. 

Thus damage to the common fibular nerve will result in inability to dorsiflex, evert the foot (some problems will be experienced while inverting the foot but tibialis posterior also provides this action). This leads to foot drop. Also damage involves absence of cutaneous sensation to the lateral side of the leg and also the dorsum of the foot. 

Major Points: compartments involved, muscles involved, what movements will be lost, clinical term for loss of function. Cutaneous sensation loss. (actions of the muscles is irrelevant here, but good practice to write them down if time permits). 
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The muscles causing dorsiflexion form part of the anterior compartment of the leg. The anterior compartment of the leg consists of extensor hallucis longus, extensor digitorum longus, tibialis anterior, and peroneus tertius. Out of all these muscles the ones responsible for dorsiflexion are: extensor hallucis longus, extensor digitorum longus, peroneus tertius and tibialis anterior (shit that’s all of them – wasting time I guess!). EDL attaches to the base of the distal phalanx of the lateral four toes, EHL attaches to the terminal phalanx of the great toe.  
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The type of blood vessel involved here is an arteriole. An arteriole has the three basic layers of any blood vessel surrounding its lumen, and these are tunica intima, tunica media and tunica adventitia. The tunica intima simply consists of the endothelial cell layer comprising of squamous epithelial cells and their associated basement. Sometimes, tiny amounts of loose connective tissue is also evident. The middle layer, which is significant in this case, is the tunica media and contains circular layers of smooth muscle. This layer is richly innervated by sympathetic nerve fibres. No elastin is present in this layer. The outermost layer is the tunica adventitia which is comprised of collagen fibres, but this layer is insignificant in this type of blood vessel. Arterioles are termed resistance vessels because they can dilate or constrict therefore increasing the resistance to blood flow and therefore increase arterial blood pressure. 
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The primary signs of inflammation are observable: redness, pain, heat and swelling in and around the associated area. The combined factors cause impaired function of the associated area. The basis of these signs is due to the events that occur as a result of inflammation. 

Firstly, the redness, pain and swelling is primarily caused by increased vasodilation of the capillaries and blood vessels supply the associated area. The reason for heat is also due to this. Increased vasodilation means that increased blood supply to the area and hence the skin appears red as a result. The pain is due to the swelling, which in turn is due to large blood supply. That is, if more blood is perfusing the affected area, then the fluid passing into the extracellular fluid is greater and hence the excess fluid is beyond the capabilities of the lymphatic vessels present. This causes the swelling, and hence compressing the nearby nerves which causes the pain. Another event which may cause the swelling is due to the increased vascular permeability. As the inflammatory response requires white blood cells (monocytes and neutrophils) which phagocytose the cellular debris, increased vascular permeability allow them to enter the tissues. This also means, more fluid can pass through and hence cause the edema. 
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Part A

The cruciate ligaments of the knee are intracapsular and there are two of them. The anterior and posterior cruciate ligaments are located inside the capsule of the knee joint. The anterior cruciate ligament comes upward, backwards and laterally and attaches to the medial aspect of the lateral epicondyle of the femur. The posterior cruciate ligament comes upwards, forwards and medially and attaches to the lateral aspect of the medial epicondyle.  The knee joint also contains two menisci which have anterior and posterior projects which attach to the intercondylar eminence of the tibia. The medial meniscus is attached medially to the medial collateral ligament extending from the medial epicondyle of the femur and to the upper part of the subcutaneous surface of the tibia. The lateral meniscus is almost circular in shape and is devoid of attachment to the lateral collateral ligament because of the presence of the tendon of the popliteus muscle which is in the way. 

Part B

The knee joint is a stable joint which accounts for flexion and extension of the leg. Part of the stability is provided by the presence of the menisci. The menisci’s shape (wedge shape) helps deepen the articular surface therefore increasing the articulation stability. The anterior cruciate ligament prevents the anterior displacement of the tibia whilst the posterior cruciate ligament prevents the posterior displace of the tibia. All these structures collectively help stabilise the knee joint.

Part C

