1. The adult human skull consists of two regions of different embryological origins: the neurocranium and the viscerocranium.

The neurocranium is a protective shell surrounding the brain and brain stem.

The viscerocranium (or facial skeleton) is formed by the bones supporting the face

Neurocranium

The neurocranium forms the cranial cavity that surrounds and protects the brain and brainstem. The neurocranium is formed from the occipital bone, two temporal bones, two parietal bones, the sphenoid, ethmoid and frontal bones; they are all joined together with sutures.

 The neurocranium consists of 8 parts: frontal, sphenoid, ethmoid, occipital, 2 temporal, and 2 parietal bones.

Components of neurocranium: Neurocranium consists of 8 parts: frontal, sphenoid, ethmoid, occipital, 2 temporal, and 2 parietal bones.

Viscerocranium

The viscerocranium bones form the anterior and lower regions of the skull and include the mandible, which attaches through the only truly motile joint found in the skull. The facial skeleton contains the vomer, two nasal conchae, two nasal bones, two maxilla, the mandible, two palatine bones, two zygomatic bones, and two lacrimal bones.

This is a frontal view of the a face, showing the components of the viscerocranium. The labels on the face identify 14 components: 2 nasal, 2 lacrimal, 2 palantine, 2 inferior nasal concha, 2 zygomatic, 2 maxilla, 1 mandible, and 1 vomer.

Components of viscerocranium : The face is made of 2 nasal, 2 lacrimal, 2 palantine, 2 inferior nasal concha, 2 zygomatic, 2 maxilla, 1 mandible, and 1 vomer.

2. The femoral triangle is a wedge-shaped area formed by a depression between the muscles of the thigh. It is located on the medial aspect of the proximal thigh.

It is the region of the passage of the main blood vessels between the pelvis and the lower limb, as well as a large nerve supplying the thigh.

Borders of femoral triangle

This article will outline the borders and contents of the femoral triangle, as well as the fascial compartments and relevant clinical anatomy.

The borders of the femoral triangle can be remembered using the word SAIL, as demonstrated in the table above. As well as these boundaries, the femoral triangle also has a floor and a roof. The floor is comprised of four muscles that can be easily remembered by using the mnemonic APPI (adductor longus, pectineus, psoas major and illiacus muscles). The roof is formed by the fascia lata, superficial fascia, and the skin. The apex of the triangle is pointed downwards towards the adductor canal.
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The femoral triangle is a wedge-shaped area formed by a depression between the muscles of the thigh. It is located on the medial aspect of the proximal thigh.

It is the region of the passage of the main blood vessels between the pelvis and the lower limb, as well as a large nerve supplying the thigh.

This article will outline the borders and contents of the femoral triangle, as well as the fascial compartments and relevant clinical anatomy.

Key facts for the femoral triangle

Borders (SAIL)

Lateral border: Sartorius muscle

Medial border: Adductor longus muscle

Base or superior border: Inguinal Ligament

Contents (NAVEL)

Femoral Nerve, Femoral Artery, Femoral Vein, Femoral canal (Empty space), Lymphatics

Clinical importance

Femoral pulse, vascular access and catheterization, femoral hernias
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Borders of the femoral triangle

Lateral border

Sartorius

Medial border

Adductor Longus

Base or superior border

Inguinal Ligament

The borders of the femoral triangle can be remembered using the word SAIL, as demonstrated in the table above. As well as these boundaries, the femoral triangle also has a floor and a roof. The floor is comprised of four muscles that can be easily remembered by using the mnemonic APPI (adductor longus, pectineus, psoas major and illiacus muscles). The roof is formed by the fascia lata, superficial fascia, and the skin. The apex of the triangle is pointed downwards towards the adductor canal.

Contents

The word NAVEL is used to orientate the contents of the femoral triangle from lateral to medial as follows:

Contents of the femoral triangle

N

Femoral Nerve

A

Femoral Artery

V

Femoral Vein

E

Femoral Canal (Empty Space)

L

Lymphatics

The femoral nerve is the most lateral of the contents in the femoral triangle. It supplies the sartorius, rectus femoris, vastus lateralis, vastus intermedius and vastus medialis muscles in the anterior compartment of the thigh, and the pectineus muscle in the medial compartment. It originates from the union of the L2, L3, L4 spinal cord segments in the lumbar plexus on the posterior abdominal wall. It enters the thigh by passing deep to the inguinal ligament.

The nerve divides into anterior and posterior branches immediately after it enters the thigh, giving both motor branches to muscles and sensory branches to the skin and the knee joint. All of the branches of the femoral nerve terminate in the thigh, apart from one cutaneous branch, the saphenous nerve, which accompanies the femoral artery through the adductor canal. It pierces through the deep and superficial fascia of the thigh to accompany the great saphenous vein along the medial aspect of the the leg.

The femoral artery is the continuation of the external iliac artery in the thigh becoming the femoral artery as it passes under the inguinal ligament. The femoral artery is located between the femoral nerve and the femoral vein. It is the main blood vessel supplying the entire lower limb. It gives off a large branch in the proximal thigh, the profunda femoris artery, which passes into the posterior compartment of the thigh. The femoral artery passes distally towards the apex of the femoral triangle and through the adductor canal, where it passes through an opening in the adductor magnus muscle, the adductor hiatus. Through here it enters the popliteal fossa posterior to the knee joint, becoming the popliteal artery.

The femoral vein in the proximal continuation of the popliteal vein. It enters the thigh from the popliteal fossa through the adductor canal, passing superiorly in the thigh towards the femoral triangle. In the femoral triangle, the femoral vein is located medial to the femoral artery. A large superficial vein of the lower limb, the great saphenous vein, pierces the fascia lata through the saphenous ring to drain into the femoral vein in the femoral triangle. The femoral vein continues superiorly to become the external iliac vein in the pelvis, having passed deep to the inguinal ligament.
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The femoral nerve is the most lateral of the contents in the femoral triangle. It supplies the sartorius, rectus femoris, vastus lateralis, vastus intermedius and vastus medialis muscles in the anterior compartment of the thigh, and the pectineus muscle in the medial compartment. It originates from the union of the L2, L3, L4 spinal cord segments in the lumbar plexus on the posterior abdominal wall. It enters the thigh by passing deep to the inguinal ligament.

The nerve divides into anterior and posterior branches immediately after it enters the thigh, giving both motor branches to muscles and sensory branches to the skin and the knee joint. All of the branches of the femoral nerve terminate in the thigh, apart from one cutaneous branch, the saphenous nerve, which accompanies the femoral artery through the adductor canal. It pierces through the deep and superficial fascia of the thigh to accompany the great saphenous vein along the medial aspect of the leg.

The femoral artery is the continuation of the external iliac artery in the thigh becoming the femoral artery as it passes under the inguinal ligament. The femoral artery is located between the femoral nerve and the femoral vein. It is the main blood vessel supplying the entire lower limb. It gives off a large branch in the proximal thigh, the profunda femoris artery, which passes into the posterior compartment of the thigh. The femoral artery passes distally towards the apex of the femoral triangle and through the adductor canal, where it passes through an opening in the adductor magnus muscle, the adductor hiatus. Through here it enters the popliteal fossa posterior to the knee joint, becoming the popliteal artery.

The femoral vein in the proximal continuation of the popliteal vein. It enters the thigh from the popliteal fossa through the adductor canal, passing superiorly in the thigh towards the femoral triangle. In the femoral triangle, the femoral vein is located medial to the femoral artery. A large superficial vein of the lower limb, the great saphenous vein, pierces the fascia lata through the saphenous ring to drain into the femoral vein in the femoral triangle. The femoral vein continues superiorly to become the external iliac vein in the pelvis, having passed deep to the inguinal ligament.

Femoral sheath

In the femoral triangle, the contents (excluding the femoral nerve) are enclosed in a wrapping of fascia called the femoral sheath. The sheath is funnel-shaped, and best described as a sleeve of fascia extending towards the apex of the femoral triangle, where it fuses with the adventitia of the vessels. It is continuous superiorly with the transversalis fascia of the abdomen.

Each of the structures located in the femoral sheath is individually enclosed in its own compartment. The most medial compartment is the femoral canal, which contains the lymphatic vessels. The proximal opening of the femoral canal is the femoral ring. The femoral ring is bound by the inguinal ligament anteriorly, the pectineal part of the lacunar ligament posteriorly, the base of the lacunar ligament medially, and a fibrous septum on the medial side of the femoral vein laterally.
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The femoral nerve is the most lateral of the contents in the femoral triangle. It supplies the sartorius, rectus femoris, vastus lateralis, vastus intermedius and vastus medialis muscles in the anterior compartment of the thigh, and the pectineus muscle in the medial compartment. It originates from the union of the L2, L3, L4 spinal cord segments in the lumbar plexus on the posterior abdominal wall. It enters the thigh by passing deep to the inguinal ligament.

The nerve divides into anterior and posterior branches immediately after it enters the thigh, giving both motor branches to muscles and sensory branches to the skin and the knee joint. All of the branches of the femoral nerve terminate in the thigh, apart from one cutaneous branch, the saphenous nerve, which accompanies the femoral artery through the adductor canal. It pierces through the deep and superficial fascia of the thigh to accompany the great saphenous vein along the medial aspect of the leg.

The femoral artery is the continuation of the external iliac artery in the thigh becoming the femoral artery as it passes under the inguinal ligament. The femoral artery is located between the femoral nerve and the femoral vein. It is the main blood vessel supplying the entire lower limb. It gives off a large branch in the proximal thigh, the profunda femoris artery, which passes into the posterior compartment of the thigh. The femoral artery passes distally towards the apex of the femoral triangle and through the adductor canal, where it passes through an opening in the adductor magnus muscle, the adductor hiatus. Through here it enters the popliteal fossa posterior to the knee joint, becoming the popliteal artery.

The femoral vein in the proximal continuation of the popliteal vein. It enters the thigh from the popliteal fossa through the adductor canal, passing superiorly in the thigh towards the femoral triangle. In the femoral triangle, the femoral vein is located medial to the femoral artery. A large superficial vein of the lower limb, the great saphenous vein, pierces the fascia lata through the saphenous ring to drain into the femoral vein in the femoral triangle. The femoral vein continues superiorly to become the external iliac vein in the pelvis, having passed deep to the inguinal ligament.

Did you know that you can learn about the femoral triangle (and all anatomical structures!) while playing games?

Femoral sheath

In the femoral triangle, the contents (excluding the femoral nerve) are enclosed in a wrapping of fascia called the femoral sheath. The sheath is funnel-shaped, and best described as a sleeve of fascia extending towards the apex of the femoral triangle, where it fuses with the adventitia of the vessels. It is continuous superiorly with the transversalis fascia and iliac fascia of the abdomen.

Femoral trigone (anterior view)

Each of the structures located in the femoral sheath is individually enclosed in its own compartment. The most medial compartment is the femoral canal, which contains the lymphatic vessels. The proximal opening of the femoral canal is the femoral ring. The femoral ring is bound by the inguinal ligament anteriorly, the pectineal part of the lacunar ligament posteriorly, the base of the lacunar ligament medially, and a fibrous septum on the medial side of the femoral vein laterally.

Clinical notes

The femoral pulse can be palpated through the skin in the femoral triangle. The pulse can be located on the medial aspect of the proximal thigh at the mid-inguinal point. The artery can be used for drawing arterial blood when the pressure in the radial and ulnar arteries in the upper limb is too low to locate the arteries.As the femoral triangle contains the relatively large femoral artery and vein, it is a popular site for vascular access. The femoral artery is palpable midway between the anterior superior iliac spine laterally and the pubic tubercle medially, just inferior to the mid-inguinal point. It can also be easily located using ultrasonography. The femoral triangle is used as a site for vascular catheterization for a number of interventional and corrective procedures. Catheterization of the femoral vessels provides access to the ipsilateral and contralateral lower limb, the vessels of the abdomen and thorax, as well as the cerebral vessels.

In cardiology, catheterization of the femoral artery provides access to the arch of the aorta through the descending and abdominal aorta. This approach is used to obtain access to the ascending aorta for aortic valve replacements, as well as to the coronary arteries for angiography and angioplasty procedures. The left side of the heart is also easily accessible by this approach.

The femoral vein is frequently used to obtain access to the right side of the heart through the inferior vena cava. This approach is commonly used when repairing a patent foramen ovale, a congenital heart defect involving the persistence of an embryological opening between the right and left atria.

3. Muscle of the foot

The muscles acting on the foot can be divided into two distinct groups; extrinsic and intrinsic muscles.

The extrinsic muscles arise from the anterior, posterior and lateral compartments of the leg. They are mainly responsible for actions such as eversion, inversion, plantarflexion and dorsiflexion of the foot.

The intrinsic muscles are located within the foot and are responsible for the fine motor actions of the foot, for example movement of individual digits.

In this article we shall be considering the anatomy of the intrinsic muscles of the foot. They can be divided into those situated on the dorsum of the foot, and those in the sole of the foot.

Muscle of the thigh

The musculature of the thigh can be split into three sections; anterior, medial and posterior. Each compartment has a distinct innervation and function.

The muscles in the anterior compartment of the thigh are innervated by the femoral nerve (L2-L4), and as a general rule, act to extend the leg at the knee joint.

There are three major muscles in the anterior thigh – the pectineus, sartorius and quadriceps femoris. In addition to these, the end of the iliopsoas muscle passes into the anterior compartment

Muscle of the leg

There are four muscles in the anterior compartment of the leg; tibialis anterior, extensor digitorum longus, extensor hallucis longus and fibularis tertius.

Collectively, they act to dorsiflex and invert the foot at the ankle joint.  The extensor digitorum longus and extensor hallucis longus also extend the toes. The muscles in this compartment are innervated by the deep fibular nerve (L4-S1), and blood is supplied via the anterior tibial artery

Muscle of the gluteal region

The gluteal region is an anatomical area located posteriorly to the pelvic girdle, at the proximal end of the femur. The muscles in this region move the lower limb at the hip joint.

The muscles of the gluteal region can be broadly divided into two groups:

Superficial abductors and extenders – group of large muscles that abduct and extend the femur. Includes the gluteus maximus, gluteus medius, gluteus minimus and tensor fascia lata.

Deep lateral rotators – group of smaller muscles that mainly act to laterally rotate the femur. Includes the quadratus femoris, piriformis, gemellus superior, gemellus inferior and obturator internus.

Fascia lata

Fascia is a sheet or band of fibrous tissue lying deep to the skin. It lines, invests, and separates structures within the body. There are three main types of fascia:

Superficial fascia – blends with the reticular layer beneath the dermis.

Deep fascia – envelopes muscles, bones, and neurovascular structures.

Visceral fascia – provides membranous investments that suspend organs within their cavities.

4. 

Coronaviruses typically affect the respiratory system, causing symptoms such as coughing and shortness of breath. Some people, including older adults, are at risk of severe illness from these viruses.

Respiratory illnesses affect different parts of this respiratory system, such as the lungs. A coronavirus typically infects the lining of the throat, airways, and lungs.

Early symptoms of coronavirus may include coughing or shortness of breath. In some cases, it can cause severe damage to the lungs.

For example, some people might develop acute respiratory distress syndrome, leading to severe breathing difficulties.

Usually, the immune system will identify and respond to coronavirus early by sending special proteins, or antibodies, to fight the infection.

 immune response to infection has side effects for the body, including fever. During an infection, white blood cells release pyrogens, a substance that causes fever.

A temperature of greater than 100.4°F from an oral thermometer indicates a fever.

Sometimes other symptoms will occur alongside a fever, including:

runny nose

head and body aches

difficulty sleeping

sore throat

sweats

chills

These symptoms will usually last until the body fights off the coronavirus.

