Anatomic Reference Systems

Anatomic reference systems are used to describe the location and function of body parts, which include:

· Body planes

· Body directions

· Body cavities

· Structural units

Body parts can also be defined by their physiology, or function. Organs and tissues are grouped together into systems, such as the respiratory or circulatory system, because they work together to perform a single function.

· Anatomy (ah-NAT-oh-mee) is the study of the structures of the body.

· Physiology (fiz-ee-OL-oh-jee) is the study of the functions of these structures.

Body Directions

The relative location of sections of the body or of an organ can be described through the use of pairs of contrasting, or opposite, body direction terms.

Front & Back


Ventral (VEN-tral) refers to the front or belly side of the body or organ (ventr means belly side of the body and –al means pertaining to).
Dorsal (DOR-sal) refers to the back of the body or organ (dors means back of the body and –al means pertaining to).

Anterior (an-TEER-ee-or) means situated in the front. It also means on the forward part of an organ (anter means front or before and –ior means pertaining to).

For example, the stomach is located anterior to (in front of) the pancreas. Anterior is also used in reference to the ventral surface of the body.
Posterior (pos-TEER-ee-or) means situated in the back. It also means on the back part of an organ (poster means back or after and –ior means pertaining to).

For example, the pancreas is located posterior to (behind) the stomach. Posterior is also used in reference to the dorsal surface of the body.

Upper and Lower


Superior means uppermost, above, or toward the head.

For example, the lungs are located superior to (above) the diaphragm.
Inferior means lowermost, below, or toward the feet.

For example the stomach is located inferior to (below) the diaphragm.

Cephalic (seh-FAL-ick) means toward the head (cephal means head and –ic means pertaining to).


Caudal (KAW-dal) means toward the lower part of the body (caud means tail or lower part of the body and –al means pertaining to).

In The Middle


Proximal (PROCK-sih-mal) means situated nearest the midline or beginning of a body structure.

For example, the proximal end of the humerus (the bone of the upper arm) forms part of the shoulder.
Distal (DIS-tal) means situated farthest from the midline or beginning of a body structure.

For example, the distal end of the humerus forms part of the elbow.

Medial (ME-dee-yal)means the direction toward or nearer the midline.

For example, the medial ligament of the knee is near the inner surface of the leg. 
Lateral (LA-te-ral)means the direction toward or nearer the side and away from the midline.

For example, the lateral ligament of the knee is near the side of the leg. Bilateral means relating to, or having, two sides.

Major Body Cavities  A body cavity is a space within the body that contains and protects the internal organs.

The Dorsal Cavity  The dorsal cavity, located in the skull and within the spinal column, is divided into two parts. Dorsal means pertaining to the back. They both protect the structures of the nervous system:

· The cranial cavity, which is located within the skull, protects the brain.

· The spinal cavity, which is located within the spinal column, protects the spinal cord.

The Ventral Cavity  The ventral cavity is located in the front of the body. It is divided into three parts, and contains many of the body organs that maintain homeostasis. Homeostasis (hoh-mee-oh-STAY-sis) means maintaining a constant internal environment (home/o means constant and –stasis means control).

· The thoracic cavity (thoh-RAS-ick), also known as the chest cavity or thorax, protects the heart and the lungs. The diaphragm is a muscle that separates the thoracic and abdominal cavities.

· The abdominal cavity (ab-DOM-ih-nal), which contains primarily the major organs of digestion, is frequently referred to simply as the abdomen (ab-DOH-men or AB-doh-men). Note that abdomen is spelled –en, but the adjective abnormal is spelled –inal.

· The pelvic cavity (PEL-vick) is the space formed by the pelvic (hip) bones. It contains primarily the organs of the reproductive and excretory systems.

· There is no physical division between the abdominal and pelvic cavities. Together, they are referred to as the abdominopelvic (ab-dom-ih-noh-PEL-vick) cavity (abdomin/o means abdomen, pelv, means pelvis, and -ic means pertaining to).

Quadrants of the Abdomen

Describing where an abdominal organ or pain is located is made easier by dividing the abdomen into four imaginary quadrants. The term quadrant means divided into four. 
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FiGure 2.6  Division of the abdomen into quadran's.
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FiGure 2.7 Regions of the thorax and abdomen.




Regions of the Thorax and Abdomen

Another descriptive system divides the abdomen and lower portions of the thorax into nine regions. These regions are:

· The right and left hypochondriac regions (high-poh-KON-dree-ack) are located on the sides and are covered by the lower ribs. As used here, hypochondriac means below the ribs (hypo- means below and chondr/i- means cartilage and –ac means pertaining to). This term also means an individual with an abnormal concern about his or her health because, according to ancient lore, this region below the ribs was the seat of hypochondria.

· The epigastric region (ep-ih-GAS-trick) is located above the stomach.

· The right and left lumbar regions (LUM-bar) are located on the sides near the inward curve of the spine.

· The umbilical region (um-BILL-ih-kal) surrounds the umbilicus (um-BILL-ih-kus). Also known as the belly button or navel, this pit in the center of the abdominal wall marks the point where the umbilical cord was attached to the fetus. 

· The right and left iliac regions (ILL-ee-ack) are located on the sides over the hipbones.

· The hypogastric (high-poh-GAS-trick) region is located below the stomach. The term inguinal (ING-gwih-nal), which means pertaining to the groin, refers to the entire lower portion of the abdomen.

Peritoneum

The peritoneum (pehr-ih-toh-NEE-um) is a multilayered membrane that protects and holds the organs in place within the abdominal cavity. A membrane is a thin layer of tissue that covers a surface, lines a cavity, or divides a space or organ.

· The parietal peritoneum (pah-RYE-eh-tal pehr-ih-toh-NEE-um) is the outer layer of the peritoneum, and it lines the abdominal wall. Parietal means cavity wall.

· The visceral peritoneum (VIS-er-al pehr-ih-toh-NEE-um) is the inner layer of the peritoneum, and it surrounds the organs of the abdominal cavity. Visceral means relating to the internal organs.

· Peritonitis (pehr-ih-toh-NIGH-tis) is inflammation of the peritoneum (periton means peritoneum and –itis means inflammation).

Tissue: Cells Working Together

A tissue is a group or layer of similarly specialized cells that join together to perform certain specific functions.

· Histology (hiss-TOL-oh-jee) is the study of the structure, composition, and function of tissues (hist means tissue and –ology means a study of).

· A histologist (hiss-TOL-oh-jist) is a specialist in the study the organization of tissues at all levels (hist means tissue and –ologist means specialist).

Types of Tissue

The four main types of tissue are epithelial, connective, muscle, and nerve.

Glands

A gland is a group of specialized epithelial cells that form secretions. A secretion is the substance produced by a gland. The two types of glands are exocrine and endocrine glands.

Pathology

Pathology (pah-THOL-oh-jee) is the study of structural and functional changes caused by disease (path/o and –pathy mean disease; however, they also mean suffering, feeling and emotion). Pathology also means a condition caused by disease.

· A pathologist (pah-THOL-oh-jist) specializes in the laboratory analysis of tissue samples to confirm or establish a diagnosis (path means disease and –ologist means specialist). These tissue specimens may be removed as biopsies, during operations, or postmortem examinations. Postmortem means after death and a postmortem examination is also known as an autopsy (AW-top-see).

· Etiology (ee-tee-OL-oh-jee) is the study of the causes of diseases (eti- means cause and –ology means study of). 

HOMEWORK

Matching Word Parts 

Write the correct answer in the middle column.

Definition
Correct Answer
Possible Answers



2.6. within


___________________________
cyt/o

2.7. above


___________________________
epi-

2.8. cell


___________________________
hist/o

2.9. out of


___________________________
exo-

2.10. tissue


___________________________
endo-

Matching Regions of the Thorax and Abdomen

Write the correct answer in the middle column.

Definition
Correct Answer
Possible Answers



2.16. above the stomach


___________________________
epigastric

2.17. belly button


___________________________
hypochondriac

2.18. below the ribs


___________________________
hypogastric

2.19. below the stomach


___________________________
iliac

2.20. hipbone


___________________________
umbilicus

Term Selection

Select the correct answer and write it on the line provided.

2.21. The term meaning situated nearest the midline or beginning of a body structure is 

distal
lateral
medial
proximal

2.22. The term meaning situated in the back is ______________________.

anterior
posterior
superior
ventral

2.23. The body is divided into front and back portions by the ________________  plane.

coronal
horizontal
sagittal
transverse

2.24. The body is divided vertically into equal left and right halves by the _______ plane.

frontal
midsagittal
sagittal
transverse

2.25. Part of the elbow is formed by the ______________________ end of the humerus.

distal
lateral
medial
proximal



