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Detailed Chapter Summary
Chapter 1, The Study of Human Anatomy

1.1 The Scope of Human Anatomy (p. 2)

1. Anatomy is the study of structure and physiology is the study of function. The two sciences complement each other, as structure makes function possible and function lends meaning to structure. Functional morphology is the study of structure in relation to its function.

2. Anatomy is studied from a variety of perspectives including gross anatomy (large-scale structure visible to the naked eye), surface anatomy (structure that can be seen without cutting, as in a routine patient examination), radiologic anatomy (use of imaging methods to view the internal anatomy of a living person), microscopic anatomy (histology) (microscopic study of the tissues), histopathology (examination of tissues for signs of disease), cytology (study at a cellular level), and ultrastructure (study at the cellular to molecular level, usually with the electron microscope).

3. Systemic anatomy is the study of one organ system at a time, and is the approach of most introductory textbooks such as this one; regional anatomy is the study of all organs in a given body region such as the head or thorax, and is the usual approach in training doctors and surgeons.

4. Comparative anatomy is the study of more than one species in order to understand common themes and evolutionary trends in body structure. 

5. Physicians examine the anatomy of patients by means of inspection (simple visual observation), palpation (touch), auscultation (listening to body sounds), and percussion (listening to sounds reverberating from a tap on the surface).

6. Dissection is the careful cutting and separation of tissues and organs to study internal structure.

7. Modern methods of medical imaging (radiology) have replaced most exploratory surgery for visualizing the internal structure of the living body.

8. Some methods of medical imaging use high-energy ionizing radiation and some do not.

9. Common methods of radiology are radiography (X-rays), sonography, computed tomography (CT scans), magnetic resonance imaging (MRI), and positron emission tomography (PET scans). Any medical use of radioisotopes for imaging, diagnostic, or treatment purposes (such as PET scans or cancer radiation therapy) is called nuclear medicine.
10. Invasive methods of imaging are those that involve any penetration of a body orifice or the skin (such as by a probe for echocardiography or an injection for angiography); noninvasive methods require no penetration.

11. Introductory textbooks teach only the most common human structure, but there are many variations in both internal and external anatomy. Some of the anatomy taught in an introductory course is true of as little as 70% or so of the population.

1.2 General Plan of the Human Body (p. 7)

1. Human structure is organized around a hierarchy of complexity. The major levels of human complexity from simplest to most complex are atoms, molecules, organelles, cells, tissues, organs, organ systems, and the whole organism. 

2. Gross anatomy is generally concerned with structure from the organismal to organ levels; microscopic anatomy from the organ to cellular level; cytology from the cellular to molecular level; and ultrastructure from the organelle to molecular level.

3. The human body has 11 organ systems. Some organs play roles in two or more of these systems. The integumentary, skeletal, and muscular systems provide protection, support, and movement. The nervous and endocrine systems provide internal communication and integration. The circulatory and lymphatic systems provide fluid transport. The respiratory, urinary, and digestive systems provide for the input of gases and nutrients and the output of metabolic wastes. The reproductive system produces offspring and thus serves for continuity of the species.

4. Anatomical position is a body stance that provides a standard frame of reference and eliminates the ambiguity of saying, for example, that one structure is above or behind another. The feet are close together and flat on the floor, arms to the sides, forearms supinated, and the head and eyes directed forward.

5. When the forearm is supinated, the palms face forward or upward; when it is pronated, the palms face rearward or downward. This is unrelated to the positions of prone (lying face downward) or supine (lying on the back).

6. Three mutually perpendicular planes through the body are the sagittal, frontal, and transverse planes. The sagittal plane that divides the body or an organ into equal halves is called the median plane. 

7. The positions of structures relative to each other are described by standard directional terms with which an anatomy student must be very familiar: anterior and posterior; superior and inferior; cephalic, rostral, and caudal; medial and lateral; proximal and distal; ipsilateral and contralateral; superficial and deep.
8. The terms anterior and posterior are preferable to ventral and dorsal for most uses in human anatomy, but have different meanings for humans than for other animals. The terms ventral and dorsal are nevertheless used in describing human embryos and some mature structures.

9. The axial region of the body consists of the head, neck, and trunk. The appendicular region consists of the upper and lower limbs and the bony pectoral and pelvic girdles that anchor them to the axial region. 

10. The abdomen can be divided into four quadrants (right and left, upper and lower) by perpendicular lines intersecting at the umbilicus, or into a 3x3 grid of nine smaller regions (the hypochondriac, lateral, and inguinal regions on each side, and the epigastric, umbilical, and hypogastric regions medially) by two vertical midclavicular lines and horizontal subcostal and intertubercular lines. These divisions are useful for anatomical and clinical descriptions of the locations of organs, pain, or other abnormalities.

11. From proximal to distal, the upper limb is divided into the arm (brachium), forearm (antebrachium), wrist (carpus), hand (manus), and fingers (digits). The lower limb is divided, from proximal to distal, into the thigh (femoral region), leg (crus), ankle (tarsus), foot (pes), and toes (digits). Each limb is divided along its length into segments separated by joints such as the elbow, knee, and knuckles. Note that the anatomical meanings of arm and leg differ from the colloquial meanings.
12. The cranial cavity houses the brain and the vertebral canal houses the spinal cord. These two cavities are continuous and are lined by three membranes called the meninges.

13. The thoracic cavity is separated from the abdominopelvic cavity by the diaphragm. The abdominopelvic cavity is divided into the abdominal cavity above the pelvic brim and the pelvic cavity below it.

14. The heart is enclosed in the pericardium, which has visceral and parietal layers separated by a narrow pericardial cavity, lubricated by pericardial fluid. Each lung is similarly enclosed in a two-layered pleura, which has visceral and parietal layers, with a pleural cavity lubricated by pleural fluid between them. The pleural cavities are separated from each other by a thick median wall, the mediastinum, in which the heart, esophagus, and some other thoracic organs are embedded.

15. The abdominal cavity is lined by the peritoneum, which has parietal and visceral layers and is lubricated by peritoneal fluid. Organs are termed retroperitoneal if they lie against the body wall and are covered by peritoneum on only one side, and intraperitoneal if they lie within the cavity and are fully enfolded by peritoneum.
16. A fold of the peritoneum called the posterior mesentery suspends the intestines from the posterior abdominal wall; part of it called the mesocolon supports the large intestines. In some localities, there is an anterior extension of peritoneum called the anterior mesentery; one of these is the greater omentum, which overhangs the intestines like an apron. 
17. Where the peritoneum folds around an organ such as the stomach or small intestine, it forms an outer layer of the organ called the serosa. 
18. Potential spaces are spaces where two membranes are pressed together but not physically attached, and the membranes may become separated by anything from a fetus to accumulated fluid or air.

1.3 The Language of Anatomy (p. 20)

1. Medical terminology is heavily based on word roots in Latin and Greek because of the birthplace of Western medicine.

2. Many terms in this book are based on a standard called the Terminologia Anatomica (TA), created by an international body of anatomists to recommend standard worldwide terms and reduce confusion. 

3. Medical terms can usually be simplified by breaking them down into familiar roots, prefixes, and suffixes. The habit of analyzing words in this way can greatly ease the difficulty of learning biomedical vocabulary, and is aided by footnotes throughout this book.

4. Some terms cannot be analyzed in this way. Acronyms are pronounceable words composed from the initial letters of two or more words (scuba, calmodulin, but not simply abbreviations such as DNA). Eponyms are terms coined from the names of eminent persons (Golgi complex, fallopian tube).
5. Beginning anatomy students should learn to recognize that many medical terms are simply singular and plural variations of the same word (corpus, corpora), possessive forms or the same word (digit, digitorum), or positive, comparative, and superlative degrees of comparison of the same word (magnus, major, maximus). 
6. Precision in medical language is highly important. What may seem to be trivial spelling errors can radically change the meaning of a word, potentially causing dangerous medical errors.
