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xiii

Current Diagnosis & Treatment: Surgery is a ready source of information about diseases managed by surgeons. Like other books 
in this Lange series, it emphasizes quick recall of major diagnostic features and brief descriptions of disease processes, followed 
by approaches for definitive diagnosis and treatment. Epidemiology, pathophysiology, and pathology are discussed to the extent 
that they contribute to the ultimate purpose of the book, which is guidance for patient care. About one-third of the book is 
focused on general medical and surgical topics important in the management of all patients.

The book also includes limited current references to literature for the reader who wishes to pursue specific additional 
detail. Because of the concise nature of this text, more focused exploration may be useful to gain detail in specific areas.

OUTSTANDING FEATURES
•	 To maintain currency of the information, this text is revised and updated frequently. The most recent edition was published 

in 2020. With each revision, particular subjects are completely, substantially, partially, or minimally rewritten as indicated by 
the progress in each field. New authors and chapters are introduced for the text as needed.

•	 This edition includes major revisions of many chapters, and entirely new chapters on:
•	 Operating Room Safety
•	 Imaging- & Computer-Assisted Surgery
•	 Inflammation, Infection, & Antibiotics
•	 Anesthesiology
•	 Breast
•	 Thoracic Wall, Pleura, Mediastinum, & Lung
•	 The Heart: Acquired Diseases
•	 The Heart: Congenital Diseases
•	 Appendix
•	 Small Intestine
•	 Large Intestine
•	 Anorectum
•	 Abdominal Wall Hernias
•	 Adrenals
•	 The Eye & Ocular Adnexa
•	 Hand Surgery

INTENDED AUDIENCE
•	 Students: This is an authoritative introduction to surgery as the discipline is taught and practiced at major teaching 

institutions.

•	 Residents: This is a ready reference for concise discussions of the diseases faced each day, as well as the less common ones 
calling for quick study.

•	 Medical practitioners: Those who have occasion to counsel patients needing surgical referrals appreciate the concise read-
ability of this book.

•	 Practicing surgeons: A most useful guide to current management strategies.

ORGANIZATION
This book is arranged chiefly by organ system. Early chapters provide general information about the relationship between 
surgeons and their patients (Chapter 1), training and professionalism (Chapter 2), preoperative care (Chapter 3), postoperative 
care (Chapter 4), and surgical complications (Chapter 5). Subsequent chapters deal with wound healing, inflammation, infection, 
antibiotics, fluid and electrolyte management, and surgical metabolism and nutrition. The main series of body systems topics 
begins with the chapter on head and neck tumors and ends with the chapter on hand surgery. Further chapters on pediatric surgery, 
oncology, weight management, and organ transplantation complete the coverage.

Preface
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xiv Preface

MULTIPLE-CHOICE QUESTIONS
Along with the customary revision of all sections as called for by changing concepts in each field covered, in this edition, 
multiple-choice questions and answers have been added to supplement most chapters.
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1

Approach to the Surgical Patient

J. Englebert Dunphy, MD* 
Lawrence W. Way, MD*  

Gerard M. Doherty, MD 1
The management of surgical disorders requires not only the 
application of technical skills and training in the basic sciences 
to the problems of diagnosis and treatment, but also a genuine 
sympathy, and indeed love, for the patient. The surgeon must 
be a doctor in the old-fashioned sense: an applied scientist, 
an engineer, an artist, and a minister to their fellow human 
beings. Because life or death often depends upon the validity of 
surgical decisions, the surgeon’s judgment must be matched by 
courage in action and by a high degree of technical proficiency.

THE HISTORY
At their first contact, the surgeon must gain the patient’s 
confidence and convey the assurance that help is available 
and will be provided. The surgeon must demonstrate con-
cern for the patient as a person who needs help and not just 
as a “case” to be processed. This is not always easy to do, and 
there are no rules of conduct except to be gentle and consid-
erate. Most patients are eager to like and trust their doctors 
and respond gratefully to a sympathetic and understand-
ing person. Some surgeons are able to establish a confident 
relationship with the first few words of greeting; others can 
only do so by means of a stylized and carefully acquired bed-
side manner. It does not matter how it is done, so long as an 
atmosphere of sympathy, personal interest, and understand-
ing is created. Even under emergency circumstances, this 
subtle message of sympathetic concern must be conveyed.

Eventually, all histories must be formally structured, but 
much can be learned by letting the patient ramble a little. 
Discrepancies and omissions in the history are often due 
as much to overstructuring and leading questions as to the 
fallibility of the patient. The enthusiastic novice asks lead-
ing questions; the cooperative patient gives the answer that 
seems to be wanted; and the interview concludes on a note of 
mutual satisfaction with the wrong answer thus developed.

▶▶ Building the History
History taking is detective work. Preconceived ideas, snap 
judgments, and hasty conclusions have no place in this pro-
cess. The diagnosis must be established by inductive reason-
ing. The interviewer must first determine the facts and then 
search for essential clues, realizing that the patient may con-
ceal the most important symptom—for example, the passage 
of blood by rectum—in the hope (born of fear) that if it is not 
specifically inquired about or if nothing is found to account for 
it in the physical examination, then it cannot be very serious.

Common symptoms of surgical conditions that require 
special emphasis in the history taking are discussed in the 
following paragraphs.

A. Pain

A careful analysis of the nature of pain is one of the most 
important features of a surgical history. The examiner must 
first ascertain how the pain began. Was it explosive in onset, 
rapid, or gradual? What is the precise character of the pain? Is 
it so severe that it cannot be relieved by medication? Is it con-
stant or intermittent? Are there classic associations, such as 
the rhythmic pattern of small bowel obstruction or the onset 
of pain preceding the limp of intermittent claudication?

One of the most important aspects of pain is the patient’s 
reaction to it. The overreactor’s description of pain is often obvi-
ously inappropriate and so is a description of “excruciating” 
pain offered in a casual or jovial manner. A patient who 
shrieks and thrashes about is either grossly overreacting or 
suffering from renal or biliary colic—that is, pain not exac-
erbated by movement. Very severe pain—due to infection, 
inflammation, or vascular disease—usually forces the patient 
to restrict all movement as much as possible.

Moderate pain is made agonizing by fear and anxiety. 
Reassurance of a sort calculated to restore the patient’s 

*Deceased.
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confidence in the care being given is often a more effective 
analgesic than an injection of morphine.

B. Vomiting

What did the patient vomit? How much? How often? What 
did the vomitus look like? Was vomiting projectile?

C. Change in Bowel Habits

A change in bowel habits is a common complaint that is 
often of no significance. However, when a person who has 
always had regular evacuations notices a distinct change, 
particularly toward intermittent alternations of constipation 
and diarrhea, colon cancer must be suspected. Too much 
emphasis is placed upon the size and shape of the stool—
for example, many patients who normally have well-formed 
stools may complain of irregular small stools when their rou-
tine is disturbed by travel or a change in diet.

D. Hematemesis or Hematochezia

Bleeding from any orifice demands the most critical analy-
sis and can never be dismissed as due to some immediately 
obvious cause. The most common error is to assume that 
bleeding from the rectum is attributable to hemorrhoids. 
The character of the blood can be of great significance. Does 
it clot? Is it bright or dark red? Is it changed in any way, as 
in the coffee-grounds vomitus of slow gastric bleeding or the 
dark, tarry stool of upper gastrointestinal bleeding?

E. Trauma

Trauma occurs so commonly that it is often difficult to estab-
lish a relationship between the chief complaint and an episode 
of trauma. Children, in particular, are subject to all kinds of 
minor trauma, and the family may attribute the onset of an 
illness to a specific recent injury. On the other hand, children 
may be subjected to severe trauma, though their parents may 
be unaware of it. And the possibility of trauma having been 
inflicted by a parent must not be overlooked.

When there is a history of trauma, the details must be 
established as precisely as possible. What was the patient’s 
position when the accident occurred? Was consciousness 
lost? Retrograde amnesia (inability to remember events just 
preceding the accident) always indicates some degree of 
cerebral damage.

In the case of gunshot wounds and stab wounds, know-
ing the nature of the weapon, its size and shape, the prob-
able trajectory, and the position of the patient when hit 
may be very helpful in evaluating the nature of the resul-
tant injury.

The possibility that an accident might have been caused 
by preexisting disease such as epilepsy, diabetes, coronary 
artery disease, or hypoglycemia must be explored.

When all of the facts and essential clues have been gath-
ered, the examiner is in a position to complete the study of 
the present illness. By this time, it may be possible to rule out 
(by inductive reasoning) all but a few diagnoses.

▶▶ Family History
The family history is of great significance in a number of sur-
gical conditions. Polyposis of the colon is a classic example, 
but diabetes, Peutz-Jeghers syndrome, chronic pancreatitis, 
multiple endocrine neoplasia syndromes, other endocrine 
abnormalities, and cancer are often better understood and 
better evaluated in the light of a careful family history.

▶▶ Past History
The details of the past history may illuminate obscure areas 
of the present illness. It has been said that people who are 
well are almost never sick, and people who are sick are 
almost never well. It is true that a patient with a long and 
complicated history of diseases and injuries is likely to be a 
much poorer risk than even a very old patient experiencing a 
major surgical illness for the first time.

In order to make certain that important details of the 
past history will not be overlooked, the system review must 
be formalized and thorough. By always reviewing the past 
history in the same way, the experienced examiner never 
omits significant details. Many skilled examiners find it easy 
to review the past history by inquiring about each system as 
they perform the physical examination on that part of the 
body. Alternatively, it may be efficient and thorough to have 
the patient complete a previsit questionnaire that can be 
reviewed at the visit.

In reviewing the past history, it is important to consider 
the nutritional background of the patient. There is a clear 
awareness throughout the world that the underprivileged 
malnourished patient responds poorly to disease, injury, and 
operation. Malnourishment may not be obvious on physical 
examination and must be elicited by questioning.

Acute nutritional deficiencies, particularly fluid and 
electrolyte losses, can be understood only in the light of the 
total (including nutritional) history. For example, low serum 
sodium may be due to the use of diuretics or a sodium-
restricted diet rather than to acute loss. In this connection, 
the use of any medications must be carefully recorded and 
interpreted.

A detailed history of acute losses by vomiting and 
diarrhea—and the nature of the losses—is helpful in estimating 
the probable trends in serum electrolytes.

It is essential for the surgeon to think in terms of nutri-
tional balance. It is often possible to begin therapy before the 
results of laboratory tests have been obtained because the 
specific nature and probable extent of fluid and electrolyte 
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losses can often be estimated based on the history and the 
physician’s clinical experience. Laboratory data should be 
obtained as soon as possible, but knowledge of the prob-
able level of the obstruction and of the concentration of the 
electrolytes in the gastrointestinal fluids will provide suffi-
cient grounds for the institution of appropriate immediate 
therapy.

▶▶ The Patient’s Emotional Background
Behavioral health consultation is seldom required in the 
immediate management of surgical patients, but there are 
times when it is of great help. Emotionally and mentally dis-
turbed patients require surgical operations as often as oth-
ers, and full cooperation between the psychiatric service and 
surgeon is essential, especially if perioperative medication 
management is important to the patient’s well-being. Fur-
thermore, either before or after an operation, a patient may 
develop a major psychotic disturbance that is beyond the 
ability of the surgeon to appraise or manage. Prognosis, drug 
therapy, and overall management require the participation 
of a psychiatrist.

On the other hand, there are many situations in which the 
surgeon can and should deal with the emotional aspects of 
the patient’s illness rather than resorting to psychiatric assis-
tance. Most psychiatric consultative services prefer not to be 
brought in to deal with minor anxiety states. As long as the 
surgeon accepts the responsibility for the care of the whole 
patient, such services may be included by the primary team.

Surgeons are increasingly aware of the importance of psy-
chosocial factors in surgical convalescence. Recovery from 
a major operation is greatly enhanced if the patient is not 
worn down with worry about emotional, social, and finan-
cial problems that have nothing to do with the illness itself. 
Incorporation of these factors into the management plan 
contributes to better total care of the surgical patient.

THE PHYSICAL EXAMINATION
The complete examination of the surgical patient includes 
the physical examination, certain special procedures such 
as gastroscopy and esophagoscopy, laboratory tests, x-ray 
examination, and follow-up examination. In some cases, all 
of these may be necessary; in others, special examinations 
and laboratory tests can be kept to a minimum. It is just as 
poor practice to insist on unnecessary thoroughness as it is to 
overlook procedures that may contribute to the diagnosis. 
Painful, inconvenient, and costly procedures should not be 
ordered unless there is a reasonable chance that the informa-
tion gained will be useful in making clinical decisions.

Often, initial visit examination may be limited to inter-
action via videoconference. While the physical examination 
is necessarily limited, there is a great deal of highly valuable 

information available to the astute clinician. How briskly 
does the patient respond to questions? Do they move eas-
ily about the video screen? While the examination may be 
limited to these observations, the opportunity to gather some 
information and to plan on-site interactions in efficient 
ways (combining a clinic visit with imaging or other proce-
dures) may make this an efficient strategy for the patient and 
clinician.

▶▶ The Elective Physical Examination
The elective physical examination should be done in an 
orderly and detailed fashion. One should acquire the habit 
of performing a complete examination in exactly the same 
sequence so that no step is omitted. When the routine must 
be modified, as in an emergency, the examiner recalls with-
out significant effort what must be done to complete the 
examination later. The regular performance of complete 
examinations has the added advantage of familiarizing the 
beginner with what is normal so that what is abnormal can 
be more readily recognized.

All patients are sensitive and somewhat embarrassed at 
being examined. It is both courteous and clinically useful to 
put the patient at ease. The examining room and table should 
be comfortable, and drapes should be used if the patient is 
required to strip for the examination. Most patients will relax 
if they are allowed to talk a bit during the examination, which 
is another reason for taking the past history or review of sys-
tems while the examination is being done.

A useful rule is to first observe the patient’s general phy-
sique and habitus and then to carefully inspect the hands. 
Many systemic diseases show themselves in the hands (cir-
rhosis of the liver, hyperthyroidism, Raynaud disease, pulmo-
nary insufficiency, heart disease, and nutritional disorders).

Details of the examination cannot be included here. The 
beginner is urged to consult special texts.

Inspection, palpation, and auscultation are the time-
honored essential steps in appraising both the normal and 
the abnormal. Comparison of the two sides of the body often 
suggests a specific abnormality. The slight droop of one eye-
lid characteristic of Horner syndrome can only be recog-
nized by comparison with the opposite side. Inspection of 
the female breasts, particularly as the patient raises and low-
ers her arms, will often reveal slight dimpling indicative of an 
infiltrating carcinoma barely detectable on palpation.

Successful palpation requires skill and gentleness. Spasm, 
tension, and anxiety caused by painful examination proce-
dures may make an adequate examination almost impos-
sible, particularly in children.

Another important feature of palpation is the laying on 
of hands that has been called part of the ministry of medi-
cine. A disappointed and critical patient often will say of a 
doctor, “He hardly touched me.” Careful, precise, and gentle 
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palpation not only gives the physician the information being 
sought but also inspires confidence and trust.

When examining for areas of tenderness, it may be neces-
sary to use only one finger in order to precisely localize the 
extent of the tenderness. This is of particular importance in 
examination of the acute abdomen.

In surgery, auscultation of the abdomen and peripheral 
vessels may help to guide the clinician in obtaining or inter-
preting imaging. The nature of an ileus or the presence of a 
variety of vascular lesions is revealed by auscultation.

A. Examination of the Body Orifices

Complete examination of the ears, mouth, rectum, and pel-
vis is accepted as part of a complete examination. Palpation 
of the mouth and tongue is as essential as inspection. Every 
general surgeon should acquire familiarity with the use of the 
anoscope and sigmoidoscope and should use them regularly 
in doing complete physical examinations.

▶▶ The Emergency Physical Examination
In an emergency, the routine of the physical examination 
must be altered to fit the circumstances. The history may 
be limited to a single sentence, or there may be no history 
if the patient is unconscious and there are no other infor-
mants. Although the details of an accident or injury may be 
very useful in the total appraisal of the patient, they must be 
left for later consideration. The primary considerations are 
the following: Is the patient breathing? Is the airway open? Is 
there a palpable pulse? Is the heart beating? Is massive bleed-
ing occurring?

If the patient is not breathing, airway obstruction must 
be evaluated. If the patient is unconscious, the respiratory 
tract should be intubated and mouth-to-mouth respira-
tion started. If there is no pulse or heartbeat, start cardiac 
resuscitation.

Serious external loss of blood from an extremity can be 
controlled by elevation and pressure. Tourniquets are some-
times required.

Every victim of major blunt trauma should be suspected 
of having a vertebral injury capable of causing damage to the 
spinal cord unless rough handling is avoided.

Some injuries are so life-threatening that action must be 
taken before even a limited physical examination is done. 
Penetrating wounds of the heart, large open sucking wounds 
of the chest, massive crush injuries with flail chest, and mas-
sive external bleeding all require emergency treatment before 
any further examination can be done.

In most emergencies, however, after it has been estab-
lished that the airway is open, the heart is beating, and there 
is no massive external hemorrhage—and after antishock 
measures have been instituted, if necessary—a rapid sur-
vey examination must be done. Failure to perform such an 

examination can lead to serious mistakes in the care of the 
patient. It takes no more than 2 or 3 minutes to carefully 
examine the head, thorax, abdomen, extremities, genitalia, 
and back. If cervical spine damage has been ruled out, it is 
essential to turn the injured patient and carefully inspect the 
back, buttocks, and perineum.

Tension pneumothorax and cardiac tamponade may eas-
ily be overlooked to devastating effect if there are multiple 
injuries.

Upon completion of the survey examination, control of 
pain, splinting of fractured limbs, suturing of lacerations, 
and other types of emergency treatment can be started.

LABORATORY AND OTHER EXAMINATIONS

▶▶ Laboratory Examination
Laboratory examinations in surgical patients have the fol-
lowing objectives:
1.	 Screening for asymptomatic disease that may affect the 

surgical result (eg, unsuspected anemia or diabetes)
2.	 Appraisal of diseases that may contraindicate elective sur-

gery or require treatment before surgery (eg, uncontrolled 
diabetes or heart failure)

3.	 Diagnosis of disorders that require surgery (eg, hyper-
parathyroidism or pheochromocytoma)

4.	 Evaluation of the nature and extent of metabolic or septic 
complications

Patients undergoing major surgery, even though they 
seem to be in excellent health except for their surgical dis-
ease, should have situation-appropriate laboratory exami-
nation. A history of renal, hepatic, or heart disease requires 
detailed studies. Medical consultation may be helpful in 
the total preoperative appraisal of the surgical patient. It 
is essential, however, that the surgeon does not become 
totally dependent upon a medical consultant for the preop-
erative evaluation and management of the patient. The total 
management must be the surgeon’s responsibility and is not 
to be delegated. Moreover, the surgeon is the only one with 
the experience and background to interpret the meaning of 
laboratory tests in the light of other features of the case, 
particularly the history and physical findings.

▶▶ Imaging Studies
Modern patient care calls for a variety of critical radiologic 
examinations. The closest cooperation between the radiolo-
gist and the surgeon is essential if serious mistakes are to 
be avoided. This means that the surgeon must not refer the 
patient to the radiologist, requesting a particular examina-
tion, without providing an adequate account of the history 

Doherty_Ch01_p0001-0005.indd   4 11/11/24   12:30 PM



Approach to the Surgical Patient 5

and physical findings. Particularly in emergency situations, 
review of the films and consultation are needed.

When the radiologic diagnosis is not definitive, the 
examinations must be repeated or extended to additional 
studies in the light of the history and physical examination. 
At times, the history and physical findings are so clearly 
diagnostic that operation is justifiable despite negative 
imaging studies.

▶▶ Special Examinations
Special examinations such as cystoscopy, gastroscopy, 
esophagoscopy, colonoscopy, angiography, laryngoscopy, 
and bronchoscopy are often required in the diagnostic 
appraisal of surgical disorders. The surgeon must be familiar 
with the indications and limitations of these procedures and 
be prepared to consult with colleagues in medicine and the 
surgical specialties as required.
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Training, Communication, 
Professionalism, &  
Systems-Based Practice

Gerard M. Doherty, MD 

2
TRAINING
The process of medical education and surgical training in 
the United States is overseen by an interconnected group 
of organizations. Each of these organizations has its specific 
focus; however, the common theme is continuous process 
improvement encouraged by intermittent external review 
(Table 2–1). The ultimate goal is the provision of a consis-
tent, qualified, and professional workforce for medical care 
in the United States.

▶▶ Medical Student Education
The Liaison Committee on Medical Education (LCME) is 
the group that provides accreditation for medical schools 
in the United States and Canada. Accreditation is the pro-
cess of quality assurance in postsecondary education that 
assesses whether an institution meets established standards. 
Accreditation by the LCME is effectively necessary for 
schools to function in the United States. Without accredita-
tion, the schools cannot receive federal grants for medical 
education or participate in federal loan programs. Gradua-
tion from an LCME-accredited school enables students to 
sit for medical licensing examinations (the USMLE) and  
to achieve licensure in most states around the country. 
Graduation from an LCME-accredited medical school is 
also necessary for acceptance into an Accreditation Council  
for Graduate Medical Education (ACGME)-accredited resi-
dency program (see below) for graduates of U.S. medical 
schools. The authority for the LCME to provide this accredi-
tation is delegated by the U.S. Department of Education and 
the Committee on Accreditation of Canadian Medical Schools 
(CACMS).

Each accredited medical school is reviewed annually for 
appropriateness of its function, structure, and performance. 
Formal site visits are conducted periodically with more in-
depth review and reaccreditation at that time. The usual 

period of full accreditation is 8 years. At the time of this in-
depth accreditation visit, and in the intervals between, the 
LCME works to disseminate best practices and approve the 
overall quality of education leading to the MD degree.

▶▶ Graduate Medical Education
The ACGME is responsible for the accreditation of post-
MD medical training programs within the United States. 
Accreditation is accomplished through a peer review process 
based on established standards and guidelines. The member 
organizations of the ACGME as an accrediting group are the 
American Board of Medical Specialties (ABMS), the American 
Hospital Association (AHA), the American Medical Asso-
ciation (AMA), the Association of American Medical Colleges 
(AAMC), and the Council of Medical Specialty Societies. 
The ACGME creates and ensures a basic set of standards for 
training in residencies and fellowships. The ACGME sets 
and review the institutional clinical learning environment 
requirements for development of the skills, knowledge, and 
attitudes necessary to take personal responsibility for the 
individual care of patients. These requirements are designed 
to facilitate an environment where residents and fellows 
can interact with patients under the guidance and supervi-
sion of qualified faculty members who give value, context, 
and meaning to those interactions. ACGME-accredited 
residency programs must adhere to the ACGME common 
program requirements that apply to all residencies, as well 
as specific program requirements that apply to each training 
program. The institutional requirements that must be met 
for overall accreditation of the institution to house train-
ing programs are reviewed periodically as a part of Clinical 
Learning Environment Reviews (CLER site visits).

The ACGME has identified six general competency 
areas that must be addressed during every graduate resi-
dency training program (Table 2–2). The specific applica-
tion of these competency areas varies widely among training 
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Table 2–1.  U.S. organizations with medical education oversight.

Organization Acronym and Website Purpose

Liaison Committee on Medical Education LCME
www.LCME.org

Accreditation of medical schools in United States and Canada

Accreditation Council for Graduate Medical Education ACGME
www.ACGME.org

Accreditation of post-MD training programs in some specialties

American Board of Surgery ABS
www.absurgery.org

Certifies and recertifies individual surgeons who have met standards 
of education, training, and knowledge

American College of Surgeons ACS
www.facs.org

Scientific and educational association of surgeons to improve the 
quality of care for the surgical patient

Table 2–2.  ACGME general competencies for graduate 
medical education.

General Competency
•	Patient care
•	Medical knowledge
•	Interpersonal and communication skills
•	Professionalism
•	Practice-based learning
•	Systems-based practice

programs. However, each rotation of each residency must 
include attention to, and assessment of, progress in fulfill-
ing the general competency requirements. The ACGME 
has established milestones for programs to use in the clini-
cal competency assessments of trainees and is beginning the 
implementation of entrustable professional activities (EPAs) 
as a structure for residency progression.

The review and accreditation of specialty residency pro-
grams are undertaken by a committee specific for that field. 
In surgery, the group is the Residency Review Committee for 
Surgery (RRC-S). The RRC-S assesses program compliance 
with accreditation standards both at the common program 
requirement level and at the program-specific level. The Res-
idency Review Committees also control the number of posi-
tions that each program is accredited to have. This effectively 
sets the maximum number of graduates that can finish from 
a given training program in any given year.

▶▶ American Board of Surgery
The American Board of Surgery (ABS) is an independent, 
nonprofit organization with the purpose of certifying indi-
vidual surgeons who have met defined standards of educa-
tion, training, and knowledge. The distinction between the 
ACGME and the ABS is that the ACGME accredits training 

institutions and programs, while the ABS certifies individu-
als. This distinction is similar for specialty boards in other 
disciplines. The ABS also recertifies practicing surgeons and 
has made a fundamental philosophical change from periodic 
retesting for recertification to a more continuous mainte-
nance of certification (MOC) plan.

The ACGME and the specialty boards interact. The suc-
cess of individuals in achieving board certification is consid-
ered an important measure of graduate medical education 
program success, and the measures that can be required of an 
individual for board certification must somehow also reflect 
the education that is offered to them through their graduate 
medical education. Thus, although these entities have differ-
ent purposes, they must, optimally, constructively mesh their 
efforts.

Board certification within a defined period after complet-
ing residency is necessary for privileging to perform surgery in 
many hospitals in the United States. Thus, the most straightfor-
ward route into surgical practice in the United States includes 
graduation from an LCME-accredited medical school, comple-
tion of an ACGME-accredited residency training program, 
and satisfactory completion of the Qualifying Examination 
(written board examination) and Certifying Examination 
(oral board examination) of the ABS.

There are other entry points into surgical practice in the 
United States, most prominently by physicians who have 
graduated from medical schools in countries outside the 
United States and Canada. These graduates can be certi-
fied by the Educational Commission for Foreign Medical 
Graduates (ECFMG). Once an individual graduate has been 
certified by the ECFMG, then they are eligible to train in an 
ACGME-approved residency training program and can thus 
be eligible for board certification.

▶▶ American College of Surgeons
The American College of Surgeons (ACS) is a scientific and 
educational association of surgeons whose mission is to 
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improve the quality of care for the surgical patient by set-
ting high standards for surgical education and practice. The 
ACS has members, known as fellows, who are entitled to use 
the letters “FACS” after their name. Membership as a fellow 
implies that the surgeon has met standards of education, 
training, professional qualifications, surgical competence, 
and ethical conduct. However, despite these requirements, 
the ACS is a voluntary professional membership group and 
does not certify individuals for practice. The ACS does spon-
sor a wide variety of educational and professional support 
programs both for practicing surgeons and trainees. In addi-
tion, they have membership categories for surgeons in train-
ing and students and for those surgeons who have completed 
training but have not yet met all the requirements for fel-
lowship (associate fellow). The ACS also engages in impor-
tant advocacy roles on behalf of patients and the surgeon 
members.

COMMUNICATION
Efficient and effective communication skills are a critical 
resource for all clinicians, including surgeons. A surgeon 
must be capable of establishing rapport with the patient 
and family quickly and reliably. This mutual respect is 
critical to a therapeutic relationship. The patient and fam-
ily must be confident of the competence of the surgeon in 
order to participate in the recommended management and 
recovery. Judgments about surgeon competence frequently 
come within the first few moments of interaction based on 
the surgeon’s ability to communicate. In addition to com-
municating with patients, clinicians must communicate with 
referring and collaborating physicians and also within their 
own healthcare teams.

▶▶ Communicating With Patients
Communication with patients requires attention to several 
aspects. First, the clinician must demonstrate respect for the 
patient as a person. Second, the clinician must display effec-
tive listening to the patient’s message, followed by demon-
strated empathy to their situation or concerns. Finally, the 
clinician must have clarity in the response. If any of these 
items are omitted, then the interaction will be less effective 
than it could be. Many surgeons try to jump straight to a very 
clear, concise statement of the plan; however, unless the first 
three steps have occurred, the patient may not listen to the 
plan at all.

Respect

It is critically important to show respect for the patient and 
family as people. The healthcare environment is often incon-
venient and encountered during a time of stress. Patients are 

out of their normal venue and comfort zone. They are often 
frightened by the prospect of what they may learn. Showing 
respect for their identity will place the patient at more ease 
and encourage their trusting communication with the clini-
cian. Failing to show respect will have the contrary effect. 
Thus, meeting an adult for the first time and addressing them 
by their first name can immediately put many patients on 
guard with respect to their personal independence and con-
trol. Similarly, referring to the mother of a pediatric patient 
as “Mom,” rather than using her name, implies lack of atten-
tion to her as an individual worthy of learning her identity. 
On initial meetings, the clinician should use the patient’s 
last name preceded by an honorific title (eg, Mr. Smith or 
Ms. Jones). Pay attention to specific requests for uses of 
pronouns and honorifics, as these choices are important to 
patients and families.

In addition, engaging in brief small talk regarding some 
aspect of a patient’s life other than the medical matter at 
hand can further put them at ease (“It must be interesting 
to be a dog trainer. Do you have a favorite breed?”). These 
efforts will be rewarded by a more trusting patient and a 
more efficient interview, with a better therapeutic relation-
ship over the long term.

Listening

Listening to the patient is critical to establishing a correct 
diagnosis and appropriate therapeutic plan for the indi-
vidual. Every patient who comes to the medical system with 
a problem has a story that they have thought through and 
decided to tell. It is important to let them do so. Not only is 
the patient likely to reveal critical issues regarding the clini-
cal matter, but they are also often determined to tell the story 
eventually, whether they are allowed to do so at the outset or 
not. Allowing and, in fact, encouraging them to tell the story 
at the beginning of the interview relieves them of this burden 
of information and allows the clinician to move on to discus-
sion and interpretation.

Listening should be an active, engaged activity. The 
clinician should appear comfortable, settled, and posi-
tioned upon as much of an even eye level with the patient 
as possible. It is important not to appear rushed, inatten-
tive, or bored by their account. Interjecting questions for 
clarity or intermittent, brief verbal encouragements will 
let the patient know that the clinician is engaged with the 
problem.

It may be helpful at the outset of the listening phase to 
let the patient know what materials have been reviewed. 
For example, telling the patient that the clinician has 
reviewed the referral letter from the primary physician, the 
results of the last two operations, and their recent labora-
tory work may help the patient to be more concise in their 
discussion.

Doherty_Ch02_p0006-0012.indd   8 11/8/24   1:32 PM



TRAINING & SYSTEMS-BASED PRACTICE 9

Empathy

Once the patient has recounted their history and the other 
aspects of the examination and data review have been com-
pleted, it is important to review this material with the patient 
in a way that demonstrates empathy with their situation. A 
surgeon’s understanding of the problem is important for 
the patient, but the problem is not confined to the medical 
issue; the problem must be understood in the context of the 
patient. For this reason, demonstration of empathy is impor-
tant to the patient’s trust of the physician. Establishing this 
connection with the patient is crucial to their engagement in 
the process of care.

Clarity

Having established respect for the patient, heard and under-
stood their story, and empathized with their situation, the 
physician must speak clearly, using vocabulary understood 
by the individual, about the recommendations for further 
evaluation or care. This portion of the conversation should 
include a clear distinction between what is known about the 
patient’s diagnosis or condition and what is not known but 
might be anticipated. When appropriate, likelihoods of vari-
ous outcomes should be estimated in a way that the patient 
can grasp. The recommended approach to next steps should 
be listed clearly, along with alternative approaches. Patients 
always have at least one alternative to the recommended 
choice, even if this is only to decide not to have further 
medical care. This portion of the conversation can be aug-
mented with illustrations or models that may improve the 
patient’s understanding. Often, reviewing radiologic studies 
directly with the patient or family at this time can help their 
understanding.

The risk taken by failing to establish this relationship with 
the patient is great. This can lead to errors in judgment about 
diagnosis or management. It also precludes the opportunity 
to engage the patient as an ally in their care. If things go badly 
during treatment, it also can make subsequent communica-
tion about problems or complications difficult or impossi-
ble. Finally, the surgeon who communicates poorly excludes 
themself from enjoying a personally and professionally satis-
fying physician–patient relationship.

▶▶ Communication With Collaborating 
Physicians

Surgeons often work with other physicians in collabora-
tion of care for patients. Communication in these settings is 
important to the overall patient outcome, particularly when 
the surgeon will be involved in the patient’s care for some 
defined interval that has been preceded and will be followed 
by the ongoing care provided by the primary care physician. 
The communication in these settings can be separated into 

two basic types: routine and urgent. Routine communication 
can take place in a variety of ways depending on the health-
care setting. This communication is typically asynchronous 
and written. It may take the form of a note in the patient’s 
electronic medical record or a letter sent to the physician’s 
office. This is an appropriate way to communicate reason-
ably expected information that does not need to be acted on 
urgently. For example, a patient who is referred to a surgeon 
for cholecystectomy and who has a plan made for cholecys-
tectomy can have routine communication back to the refer-
ring physician.

Urgent communication should occur to collaborating 
physicians when there are unexpected or adverse outcomes. 
Again, there are a variety of communication modes that may 
be utilized for this, but the communication is more often 
synchronous via a direct conversation either in person or by 
telephone. The communication is more than courtesy to the 
collaborating physician, as knowledge of these events allows 
them to participate constructively on behalf of the patient. 
Examples of situations that warrant more urgent communi-
cation include new diagnosis of significant cancers, life-altering 
complications from interventions, and certainly death of the 
patient.

Clarity in transfer of care responsibility is critical to the 
continuous optimal care of the patient. For that reason, any 
communication with collaborating physicians should indicate 
either the ongoing role of the surgeon in the patient’s care or 
the deliberate transfer of responsibility for ongoing care issues 
back to other collaborating physicians.

▶▶ Communications Within Teams
Surgical care is often provided in a team setting, and com-
munication within these teams has become a recent focus 
of several groups. Systems have been built to both teach 
and assess these skills, the most predominant being the 
Nontechnical Skills for Surgeons (NOTSS) work done in 
Scotland and the United States. Current surgical teams 
typically include physicians, nonphysician mid-level pro-
viders (often physician assistants or nurse practitioners), 
and a variety of students. The student trainees may include 
students in medical school, physician assistant programs, 
and nursing school. These teams have become increasingly 
complex, and the information that they manipulate as a 
team to provide patient care is voluminous. In addition, 
the transfer of information from one provider to another as 
shifts or rotations change is recognized as a weak point in 
the patient care continuum.

With these complex teams and extensive information, the 
keys to efficient and effective team processes appear to be clar-
ity of roles and designing processes that involve writing things 
down only once. The advent of electronic medical records 
has allowed the generation of electronic tools to transfer 
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Table 2–3.  Principles of medical ethics.

Principle Definition

Autonomy Deliberated self-rule; the patient has the right 
to choose or refuse their treatments; requires 
physicians to consult and obtain patient 
agreement before doing things to them.

Beneficence A practitioner should act in the best interest 
of the patient, without regard to physician 
self-interest.

Nonmaleficence Do no harm; the practitioner should avoid treat-
ments that harm the patient.

Justice Rendering what is due to others; affects the dis-
tribution of medical care among patients and 
populations.

information from team member to team member. This may be 
useful to facilitate this process. Careful attention to transfers 
of care from one provider to another and explicit recognition 
that this is a potential time for errors are important.

PROFESSIONALISM
Professionalism denotes a series of behaviors that demon-
strate that a person has achieved status as a professional. 
A professional in this context is implied to possess the 
specialized knowledge and have gone through long and 
intensive academic preparation for their vocation. These 
behaviors affect the interactions that professionals have 
both with patients and with other healthcare profession-
als. For optimal effectiveness, the surgeon should behave 
in a professional way both with patients and within their 
healthcare institutions. The AMA has promulgated a set 
of medical ethical principles that apply equally well to 
surgical practice and that can help to guide professional 
behavior.

The ethics of surgical practice are complex and can be 
approached from a variety of theoretical frameworks. The 
most commonly applied framework for the evaluation of 
ethical dilemmas for individual patient decisions in medicine, 
known as “The Principles Approach,” involves four prin-
ciples: autonomy, beneficence, nonmaleficence, and justice, 
as promulgated by Beauchamp and Childress (Table 2–3). A 
detailed analysis of these principles is beyond the scope here; 
however, the need for a code of medical ethics that is distinct 
from general societal ethics is the basis for medical profes-
sionalism. There are five features of medical relationships that 
provide the moral imperatives underlying the profession and 
the requirement for a separate ethical code from other forms 
of business.

1.	 The inequality in medical knowledge, and attendant vul-
nerability, of the patient

2.	 The requirement for the patient to trust the physician, 
known as the fiduciary nature of the relationship

3.	 The moral nature of medical decisions that encompass 
both the technical aspects of health management and the 
ultimate effect on the patient’s life

4.	 The nature of medical knowledge as a public property 
that physicians receive in order to apply to the practical 
improvement of patients’ lives

5.	 The moral complicity of the physician in the outcome of 
the prescribed care, in that no formal medical care can 
take place without the physician’s collusion

Because of these characteristics of the relationship  
between physicians and their patients, physicians must adhere 
to a set of ethical constraints specific to their profession.

Although these imperatives are not generally understood 
explicitly by patients, patients can clearly grasp when these 
principles are in danger. They may even be suspicious that 
their physician or surgeon has motives that compete with the 
patient’s best interest. One of the goals of the physician–patient 
interaction is to allay these fears and construct a trusting 
relationship based on the patient’s needs, within the prin-
ciples noted above.

▶▶ Interaction With Patients
The interactions with patients should be characterized by 
polite and possibly somewhat formal manners. These man-
ners will aid the professional in their communication efforts, 
as noted above. In order to meet the patient’s expectations 
of what the physician or surgeon should be, proper socially 
acceptable manners should be observed. The purpose of these 
manners is to put the patient at ease that the physician is an 
empathetic person with the self-awareness to recognize the 
way that they appear to other people. The manners that the 
physician projects affect the credibility of the subsequent 
interactions. These conventions extend to the type of dress 
that is worn in a professional setting. The details of whether 
a physician wears a white coat, formal business clothing, or 
a “working uniform” such as scrubs are best left to local cus-
tom and practice but, most importantly, should be based on 
patient expectations. The mode of dress in general should be 
neat and clean, rather than casual, and not distracting to the 
interaction.

Another aspect of professionalism is the capability of 
the physician to do the right thing for the patient and the 
family even when that course is difficult or unpleasant. 
This includes such situations as frankly and openly dis-
closing errors made during care or delivering bad news 
about new or unexpected diagnoses. Although human 
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nature can make these interactions difficult, the profes-
sional must rise to the task and perform it well. Avoiding 
the opportunity to do so not only obviates the professional’s 
role as advisor on the issue at hand but also affects the 
physician’s credibility in the remainder of that therapeutic 
relationship.

▶▶ Interactions With Healthcare Personnel
Surgeons frequently work in complex, multilayered orga-
nizations. The behavior of the surgeon within this group 
should always remain productive and patient centered. In 
any complex organization with multiple people and per-
sonalities, conflicts arise. In that context, it is not appropri-
ate for the surgeon to necessarily shrink from the conflict, 
but rather the surgeon should take up the role of construc-
tive evaluator and team builder to resolve the issue. At all 
times, the surgeon must avoid personal attacks on people 
based on their personal characteristics but may legitimately 
criticize behavior or decisions. Professional comportment 
in these matters will be rewarded with progress in resolving 
the issue.

Reputation is a fragile and valuable commodity. All 
healthcare professionals have a reputation, and it works 
either for or against them in achieving their patient care and 
professional goals. Careful adherence to professional behav-
ior in dress, speech, manners, and conflict resolution will 
create the professional reputation that is most advantageous 
for the surgeon. With a positive reputation, the surgeon’s 
behavior in ambiguous situations will be interpreted in a 
benevolent way. The reputation of any clinician is as valu-
able as their education or certification.

SYSTEMS-BASED PRACTICE
Systems-based practice is one of the core competencies 
defined by the ACGME as a necessary skill to be devel-
oped by graduate medical trainees. These residents must 
demonstrate an awareness of, and responsiveness to, the 
larger context and system of healthcare and the ability to 
effectively call on system resources to provide care that is 
of optimal value. The process of teaching and learning sys-
tems-based practice has been in place for many years. This 
is what might be considered the practical part of graduate 
medical training. However, it is only more recently that it 
has become a focus and metric for performance by training 
programs.

As a part of training, then, residents must learn how dif-
ferent types of medical practice and healthcare delivery sys-
tems differ from one another, including methods that they 
use to control healthcare costs and allocate resources. They 
must use this knowledge to practice cost-effective healthcare 
and resource allocation that limits the compromise of qual-
ity of care. They must advocate for quality patient care and 

assist patients in dealing with complexities of the healthcare 
delivery system. They must also understand how to work 
with healthcare managers and other collaborating healthcare 
providers to assess, coordinate, and improve healthcare for 
patients.

In practice, this is easier to understand. The role of the 
resident in identifying both the healthcare needs of the 
patient and the capability of the system to meet those needs 
is well established. Surgery residents in their senior years are 
often important resources for hospital systems by under-
standing how to manipulate the system to meet the needs of 
the patient. Medical students and surgical trainees must also 
recognize their role as a part of these complex systems.

▶▶ Reference

Nontechnical Skills for Surgeons (NOTSS). https://www.notss.org. 
Accessed May 20, 2023.

MULTIPLE-CHOICE QUESTIONS

1.	 All of the following are true of the principles of medical 
ethics, except:
A.	 Beneficence and nonmaleficence are synonyms.
B.	 Justice addresses the distribution of medical care 

among patients and populations.
C.	 Autonomy includes the concept that the patient has 

the right to choose or refuse their treatments.
D.	Beneficence asserts that a practitioner should act 

in the best interest of the patient, without regard to 
physician self-interest.

E.	 Autonomy requires physicians to consult and obtain 
patient agreement before doing things to them.

2.	 The LCME and the ACGME:
A.	 Both accredit institutions to provide education or 

training.
B.	 Provide diplomas and credentialing to individual 

practitioners.
C.	 Conduct periodic reviews to ensure that institutions 

maintain their programs.
D.	Are units of the U.S. Department of Commerce.
E.	 Both A and C are true.

3.	 ACGME general competencies include all of the 
following, except:
A.	 Interpersonal and communication skills.
B.	 Professionalism.
C.	 Technical skills.
D.	Practice-based learning.
E.	 Systems-based practice.
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4.	 The American Board of Surgery and the American 
College of Surgeons:
A.	 Are both a part of the American Medical Association.
B.	 Both report directly to the RRC-S of the ACGME.
C.	 Work together to accredit individuals to practice 

general surgery.
D.	Are separate organizations that credential surgeons 

and educate surgeons, respectively, as primary parts 
of their missions.

E.	 A and C.

5.	 Effective communication with patients requires:
A.	 Demonstrated respect for the patient as a person.
B.	 Effective listening to the patient’s message.
C.	 Clarity in the physician’s response to the patient.
D.	Family members who can reinforce messages.
E.	 A, B, and C.
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Preoperative Preparation

Jeffrey J. Siracuse, MD, MBA, FACS  
David McAneny, MD, FACS 3

INTRODUCTION
Preoperative preparation is part of the continuum of care 
that begins with the surgeon’s initial assessment and optimi-
zation of the patient. This ideally involves a multidisciplinary 
collaboration in a culture of excellence and high standards. 
The surgeon determines the risks and benefits of proceed-
ing with an operation versus the natural history of the condi-
tion if left untreated. The surgeon may collaborate with the 
patient’s primary care physician, other specialists, and a pre-
operative clinic to ensure the best care. A successful opera-
tion depends on the surgeon’s comprehension of the biology 
of the disease and keen patient selection.

This chapter will consider preoperative preparation from 
the perspectives of the patient, operating room facility and 
equipment, operating room and perioperative staff, and sur-
geon. The surgeon is usually the only professional involved 
in each phase of care, including preoperative evaluation, 
immediate preoperative setting, intraoperative phase, early 
postoperative recovery, and postdischarge convalescence. 
Therefore, the surgeon bears the ultimate responsibility 
for meticulous planning and coordination throughout the 
phases to ensure the best outcome for the patient.

PATIENT PREPARATION

▶▶ History & Physical Examination
The initial assessment involves eliciting a thorough history 
and conducting a good physical examination. The history of 
present illness includes details about the presenting symp-
toms, including acuity, chronicity, quality and duration, 
precipitating or alleviating factors, concurrent symptoms, 
and features of pain (eg, radiation). Secondary symptoms 
should also be assessed. Fevers, sweats, or chills may sug-
gest a concurrent infection, and unplanned weight loss may 
increase the suspicion of malignancy. Family members, 
friends, or guardians accompanying the patient may provide 

useful information and should be engaged when appropriate.  
Outside records can be indispensable and avoid costly 
redundant tests, especially when electronic copies of out-
side imaging studies are available. The primary care physi-
cian may also be consulted when necessary. In the case of 
a reoperation, prior operative reports and pathology reports 
are essential (eg, when planning a neck reexploration for pri-
mary hyperparathyroidism).

The past medical history should consider previous opera-
tions and comorbidities, particularly a history of venous 
thromboembolism (VTE), such as deep vein thromboses 
(DVT) or pulmonary emboli (PE), bleeding disorders, pro-
longed bleeding associated with prior operations or mod-
est injuries (eg, epistaxis, gingival bleeding, or unprovoked 
ecchymoses), and complications during or after other opera-
tions or procedures. One must secure a list of active medica-
tions with dosages and schedule. Moreover, it is beneficial to 
inquire about corticosteroid usage within the past 6 months 
to avoid perioperative adrenal insufficiency. Medication 
allergies and adverse reactions should be elicited; knowledge 
about environmental and food allergies is also valuable and 
should be recorded so that these exposures are avoided dur-
ing the hospital stay. Some anesthesiologists are reluctant to 
use propofol in patients with egg allergies, and reactions to 
shellfish suggest the possibility of intolerance of iodinated 
contrast agents.

The social history classically involves inquiries about 
tobacco, alcohol, and unprescribed or illicit drug usage. This 
portion of the history also offers the opportunity to establish 
a personal relationship with patients (and their loved ones). 
It is fun and often stimulating to learn about patients’ occu-
pations, avocations, exercise routines, interests, accomplish-
ments, fears, expectations, and family lives. Patients’ regular 
activities offer insight into physiologic reserve; an elite ath-
lete should tolerate nearly any major operation, whereas a 
frail, sedentary patient may be a poor candidate for even rela-
tively minor operations.
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A family history includes questions pertinent to the 
patient’s presenting condition. For example, if a patient with 
a colorectal cancer has relatives with similar or other malig-
nancies, genetic conditions such as familial adenomatous 
polyposis or hereditary nonpolyposis colorectal cancer may 
be implicated. This scenario would have screening implica-
tions for both the patient and family members. In addition, 
one should also elicit a family history of VTE complications, 
bleeding disorders, and anesthesia complications. For exam-
ple, a sudden and unexpected death of a relatively young 
family member during an operation could suggest the possibil-
ity of a pheochromocytoma, particularly in the setting of a 
medullary thyroid cancer or related endocrine disorder. A strong 
family history of allergic reactions might imply hypersensi-
tivity to medications.

A comprehensive review of systems is important to 
assess other active issues. A systemic assessment includes 
neurologic, head and neck, cardiovascular, pulmonary, gas-
trointestinal, genitourinary, musculoskeletal, integumen-
tary, hematologic, endocrine, and psychological systems. 
Unveiling symptoms such as exertional chest pain, short-
ness of breath, cough, low energy, or neurologic concerns 
may certainly alter the preoperative evaluation and change 
the risk-benefit analysis. Regardless of degree of specializa-
tion, surgeons and their teams are capable of identifying and 
investigating potentially confounding conditions.

A careful physical examination is necessary, including 
traditional vital signs (eg, pulse, blood pressure, respiratory 
rate, and temperature), but it is also important to record the 
patient’s baseline oxygen saturation on room air, weight, 
height, and body mass index (BMI) prior to many operations. 
The physical examination includes an assessment of general 
fitness, exercise tolerance, cachexia, or obesity, while also 
focusing on the patient’s specific condition. Additional find-
ings may detect cardiopulmonary abnormalities, bruits, absent 
peripheral pulses, adenopathy, compromised skin integrity, 
incidental masses, hand dominance, neurologic deficits, or 
deformities. An abdominal exam may include digital anorectal 
and pelvic examinations. The surgeon should also appreciate 
potential airway problems, particularly if general anesthesia is 
anticipated. Each specialist will obviously conduct meticulous 
exams of the relevant organ systems. Of note, the coronavirus 
disease 2019 (COVID-19) pandemic has disrupted traditional 
preoperative investigations, with some patients undergoing 
operations after exclusively meeting the surgeon via video 
conference. The ramifications and long-term advisability of 
this approach are yet to be fully determined.

▶▶ Preoperative Testing
Preoperative laboratory tests and imaging are tailored to the 
patient’s comorbidities and operation. There should be not 
be a “routine” battery of studies for all patients. Not only is 
this practice costly and unsupported, but also it may delay 
the needed operation while unnecessarily pursuing findings, 

especially false-positive results. Instead, tests should be 
selected based on the patient’s age, comorbidities, cardio-
pulmonary risk factors, medications, and general health, 
as well as the complexity of the underlying condition and 
proposed operation. For example, children uncommonly 
require preoperative lab tests. However, a complete blood 
count, chemistries, and electrocardiogram are proper for 
high-risk patients before major operations. Each institution 
likely has its own algorithms for testing. Table 3–1 provides 
an example of a preoperative lab grid matrix from our aca-
demic medical center. Each system should establish a prac-
tice for managing abnormal results, whether germane to the 
patient’s active condition or a serendipitous finding, and the 
need for subsequent tests or interventions.

A complete blood cell count and basic chemistries are 
reasonable for some operations, but their likelihood of pro-
ducing abnormal or meaningful results should be consid-
ered. Coagulation factors such as prothrombin time (PT), 
international normalized ratio (INR), and partial thrombo-
plastin time (PTT) are not ordinarily indicated but should 
be obtained when a patient describes a bleeding history, an 
established bleeding disorder, or the usage of anticoagulants. 
These tests may also be indicated in instances of potentially 
impaired coagulation factor synthesis such as liver failure, bile 
duct obstruction, malnutrition, or the absence of a terminal 
ileum (where vitamin K is absorbed). Furthermore, coagula-
tion tests may be valuable for operations associated with little 
threshold for intraoperative or postoperative bleeding, such 
as those on the brain or spine. A pregnancy test (eg, urine 
β-human chorionic gonadotropin) should be performed 
shortly before operations on women with childbearing poten-
tial. Other laboratory tests depend on specific conditions, 
including liver chemistries, tumor markers, and hormone 
levels. A blood bank specimen should be selectively submitted 
in advance of operations that confer a significant chance of 
major hemorrhage or in the setting of anemia with prospects 
of additional blood loss. Actual cross-matching of blood for 
transfusion is costly, so blood typing alone may suffice.

Electrocardiograms are justified for patients older than 
50 years, those undergoing cardiovascular operations, and those 
with a history of hypertension, cardiac disease, significant 
respiratory disease, renal dysfunction, and diabetes mellitus. 
Chest radiographs are no longer performed on a regular basis 
but are primarily reserved for patients with malignancies 
or significant pulmonary disease and when cross-sectional 
chest imaging is not already available. Other special tests are 
selectively requested, often with guidance from consultants, 
including echocardiography, cardiac stress testing, baseline 
arterial blood gases, and pulmonary function tests.

▶▶ COVID-19 Testing & Perioperative Guidelines
The COVID-19 pandemic has had a tremendous impact 
on preoperative preparation, perioperative care, and out-
comes. At our institution, staff in the surgeon’s clinic, the 
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Table 3–1.  Sample preoperative testing grid.

  CBC BMP Coag LFTs Thyroid UA/Cx ECG Vit D Alb Pre Alb A1C T&S

Comorbidity                        

Cardiovascular disease X           X          

Pulmonary disease X           X          

End-stage renal disease X X         X          

Renal insufficiency X X                    

Hepatic/liver disease X X X X                

Hypertension             X          

Diabetes   X         X       X  

Vascular disease X           X          

Urinary tract infection symptoms           X            

Bleeding disorders/anticoagulants X   X                  

Chemotherapy X X                    

Diuretics   X                    

Hypothyroidism (<3 months)         X              

Operation Type                        

Neurologic X X X     X X         X

Gynecology X X                   X

Major vascular X X         X          

Total thyroidectomy         X     X        

Knee/hip joint replacement X X X       X X   X X X

Shoulder replacement X X         X X   X X X

Spinal with hardware           X     X X X  

Anterior spinal fusions X X       X   X   X X X

Bariatric surgery X X         X   X     X

Urologic surgery           X            

Gastrointestinal X X                    

Hepatobiliary X X                   X

Colorectal                       X

A1C, hemoglobin A1C; alb, albumin; BMP, basic metabolic panel; CBC, complete blood count; coag, coagulation labs (eg, international normal-
ized ratio and partial thromboplastin time); Cx, culture; LFT, liver function tests; Pre Alb, prealbumin; T&S, type and screen; UA, urinalysis; 
Vit, vitamin.
Used with permission of Boston Medical Center.
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Proximal humerus fractures, 1000i, 
1000–1001

Proximal interphalangeal (PIP) joint
description of, 1078
dislocations of, 1086

Proximal ulna fracture, 1004–1005
Prune belly syndrome, 1229
Pruritus

in choledocholithiasis, 629
in jaundice, 618

Pruritus ani, 792–793, 793t
PRVC (pressure-regulated volume 

control), for ventilators, 203
Pseudo-achalasia, 474
Pseudoangiomatous stromal 

hyperplasia (PASH), 325t
Pseudocapsule, 1193
Pseudocyst

description of, 956
pancreatic, 648–649, 649i

Pseudogynecomastia, 1074
Pseudolymphoma, gastric, 551–552
Pseudomembranous colitis, 749–751
Pseudomonas aeruginosa

burn infections caused by, 253t
description of, 267
postoperative pneumonia from, 62

Pseudomyxoma peritonei, 523, 690
Pseudo-obstruction

colonic, 753i
large bowel obstruction 

differentiated from, 755
postoperative, 59

Pseudopapillary neoplasms, 659–660
Pseudotumors

description of, 357
of gallbladder, 635–636

Psoas abscess, 524
Psychiatric complications, 

postoperative, 52–53
Psychogenic causes, of impotence, 1279
Psychogenic impotence, 1280
Pterygium, 969–970
PTH. See Parathyroid hormone (PTH)
Pubic ramus fracture, 1008–1009
Pudendal nerve latency studies, 

incontinence evaluation in, 
798

Puestow procedure, for chronic 
pancreatitis, 654

Pulmonary agenesis, 378
Pulmonary angiogram, for pulmonary 

thromboembolism, 880i, 
880–881

Pulmonary aplasia–hypoplasia 
complex, 378

Pulmonary arteriography, 198
Pulmonary artery banding, 449, 456, 

466
Pulmonary artery carbon dioxide 

concentration, elevated, 
causes of, in surgical 
patients, 207

Pulmonary artery hypoplasia, 451
Pulmonary artery oxygen 

concentration, 207
Pulmonary artery sling, 459, 459i, 461
Pulmonary aspiration, postoperative, 

58
Pulmonary atresia with intact 

ventricular septum, 448t
Pulmonary care, postoperative, 39
Pulmonary cavities, 388
Pulmonary edema

cardiogenic, diagnosis of, 199
neurogenic, diagnosis of, 199
postoperative, 39

Pulmonary embolism
diagnosis of, 198
postoperative, 56–58

Pulmonary end-expiratory pressure 
(PEEP), 203

Pulmonary function, postoperative 
changes in, 39

Pulmonary metastases, 403–404
Pulmonary nodules

imaging of, 101, 103–104
marking of, for surgical resection, 

105–106
Pulmonary resection, for lung cancer, 

398t, 398–399
Pulmonary sequestration, 378
Pulmonary system

anesthesia affected by diseases of, 
181–182

risk assessment of, in preoperative 
preparation, 18–20

Pulmonary thromboembolism, 
879–882

Pulse, paradoxic, in cardiac 
compressive shock, 190

Pulsus parvus et tardus, 424
Pump, for intrathecal analgesic 

delivery, 944
Punch biopsy, 322
Puncture wounds, 1046
Pupillary reflex, 906t
Pupils, 962

Pyelonephritis
description of, 1240–1241
in vesicoureteral reflux, 1225

Pyloric gland area, of stomach, 526
Pyloric obstruction, due to peptic 

ulcer, 544–545
Pyloric stenosis, hypertrophic, in 

infancy, 1121i, 1121–1122
Pyloromyotomy, laparoscopic, 1122, 

1122i
Pyloroplasty, for duodenal ulcers, 534, 

535i
Pyoderma gangrenosum, skin necrosis 

in, 73
Pyogenic abscesses, 610
Pyogenic cholangitis, recurrent, 639
Pyogenic granuloma, of hand, 1095
Pyogenic tenosynovitis, of flexor 

tendons of hand, 1090
Pyothorax, 355

Q
Quadrantectomy, 332
Quadriceps tendon rupture, 1015
Quenching, 88

R
Radial artery, 411
Radial artery false aneurysms, 863
Radial bursa, 1080
Radial forearm flap, 1045
Radial head fractures, 1005, 1006i
Radial nerve

in hand sensation, 1080, 1081i
injuries to, 1088

Radial scar, 325, 325t
Radiation

acute effects of, 1191
late effects of, 1191
ultraviolet, ocular burns due to, 980
wound healing affected by, 1032

Radiation dermatitis, 1053
Radiation proctitis, 794
Radiation protection program, 85
Radiation therapy, 1189–1191

for bladder tumors, 1263–1264
for brain tumors, 924
for breast cancer, 337
for cervical cancer, 1295
complications of, 1191
for endometrial cancer, 1304
for large bowel cancer, 773
modes of delivery of, 1190–1191
principles of, 1189–1190
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Radical mastectomy, 334, 334i
Radiculopathy, 916
Radiculopathy, cervical, 948
Radioactive iodine, for 

hyperthyroidism, 304
Radioactive iodine (RAI) uptake, in 

thyroid evaluation, 301
Radioembolization, 580
Radiofrequency (RF), in 

electrosurgery, 91
Radiofrequency ablation (RFA)

for Barrett esophagus, 484
description of, 97
for liver cancer, 579
for metastatic neoplasms of liver, 

583
Radiographic studies. See X-ray 

studies
Radioisotopic renal scanning, in 

vesicoureteral reflux, 1226
Radiologic examinations, 4–5
Radionuclide imaging

in acute lower gastrointestinal 
hemorrhage evaluation, 734

of central nervous system, 901–902
Radionuclide scans

in acute abdomen, 507
of biliary tree, 620

Radiosurgery, stereotactic, 940
Radiotherapy. See Radiation therapy
Radius fractures

description of, 1006–1007
distal, 1007–1008, 1087

Ramsay Hunt syndrome, 265
Random pattern flaps, 1041
Random-donor platelets, 42
Ranolazine, 409
Ranson criteria, 161, 647, 648t
Ranula, 282
Rapid sequence induction (RSI), 173
Rapidly involuting congenital 

hemangioma, 1050
RAPTOR, 103
Rare events protocols, 83
Ravitch operation/technique, 352, 

1111
Ray amputation, 843i, 843–844
Raynaud disease/phenomenon, 864
RBCs. See Red blood cells (RBCs)
RDI. See Respiratory disturbance 

index
Reactive hyperemia, in chronic lower 

extremity occlusive disease, 
833

Reason, James, 80–81
Reconstructive surgery. See Plastic and 

reconstructive surgery
Rectal examination, in abdominal 

evaluation, 505
Rectoanal inhibitory reflex, 729–730, 

783
Rectocele, 799, 1296–1299
Rectopexy, for intussusception and 

rectal prolapse, 800
Rectovaginal fistulas, 740, 1299–1300
Rectum

abdominoperineal resection of, for 
rectal cancer, 774, 776

anatomy of, 725, 781–782, 782i
cancer of. See also Colorectal cancer

distribution of, 762, 762i
incidence of, 762
treatment of, 773–776

clinical findings in, 800
fixation of, abnormal, 800–801
function of, 782–783
laparoscopic-assisted resection of, 

774–775
local excision of, for tumors, 

773–774
low anterior resection of, for 

tumors, 774, 775–776
nerve supply to, 782
polyps of. See Polyp(s), colorectal
prolapse of, 800–801
radial excision of, for tumors, 

774–776
Rectus abdominis flap, 1043–1044
Rectus abdominus muscle, 810
Rectus femoris flap, 1043
Rectus sheath, 802, 810
Recurrent aphthous ulcers, 282
Recurrent laryngeal nerve, 283
Recurrent respiratory papillomatosis 

(RRP), 289, 289i
Red blood cells (RBCs)

disorders of. See Erythrocyte 
disorders

frozen-deglycerolized, transfusion 
of, 42

irradiated, transfusion of, 42
leukocyte-reduced, transfusion of, 

42
transfusion of, 41–42

for hypovolemic shock, 188
washed, transfusion of, 42

Reducible hernia, 802
Reduction mammoplasty, 1073–1074

Refeeding syndrome, 158
Referred abdominal pain, 498, 499i
Reflex(es)

brainstem, in localizing 
craniocerebral injuries, 905, 
906t

inhibitory, rectoanal, 783
Reflux

gastroesophageal, 479–482. See also 
Gastroesophageal reflux 
disease (GERD)

in pediatric patients, 1133–1134
laryngopharyngeal, 284, 287
vesicoureteral, 1225–1228, 1226i. 

See also Vesicoureteral 
reflux

Refractive surgeries, 984–985
Regenerative peripheral nerve 

interfaces, 1062–1063
Regional anesthesia, 177
Regional enteritis, 555. See also Crohn 

colitis
Regional lymph node metastasis, 

769i
Regional therapy, 1183
Regurgitation

in achalasia, 473
in esophageal disorders, evaluation 

of, 471
Rehabilitation

after amputation, 844–845
of burned patient, 255–256
exercise, for peripheral vascular 

disease, 835
for spinal cord injury, 915

Reinke edema, 288
Rejection

acute, 1202, 1205–1206
antibody-mediated, 1202, 1206
chronic, 1202
hyperacute, 1202
of solid organ transplantation, 

1202
of transplanted kidney. See 

Immunosuppression
Relapsing pancreatitis

acute, definition of, 642
chronic, definition of, 642

Relative afferent pupillary defect 
(RAPD), 962, 963i

Relative survival, 1176
Remifentanil, 169
Remodeling, in bone healing, 71
Renal agenesis, 1222
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Renal artery
aneurysm of, 864, 1273
stenosis of, renovascular 

hypertension from, 851
thrombosis of, 1209

Renal failure
anesthesia considerations for, 182
nutrition support in, 160

Renal osteodystrophy, secondary 
hyperparathyroidism with, 
318

Renal parenchyma
anatomy of, 1220
changes in, in obstructive uropathy, 

1232–1233
Renal pelvis

anatomy of, 1220
anomalies of, 1222–1224
tumors of, 1259–1260

Renal stone, 1244–1248
analysis of, 1246
clinical findings in, 1245
complications of, 1246
differential diagnosis of, 1245–1246
prevention of, 1246
prognosis of, 1247–1248
treatment of, 1246–1247

Renal vein thrombosis, 1209, 1274
Rendu-Osler-Weber syndrome, 353
Renovascular hypertension, 851–853
Reproductive techniques, assisted, 1278
Reproductive tract, female

anatomy of, 1282
embryology of, 1282
lower, 1282–1300. See also Cervix; 

Vagina; Vulva
upper, 1300–1316. See also 

Fallopian tube(s); Ovaries; 
Uterus

Reputation, 11
Resection

intestinal, 712
small bowel, 696

Residency Review Committee for 
Surgery (RRC-S), 7

Resistance, electrical, 90
Respect, in communication with 

patients, 8
Respiration

accessory muscles of, 349i
mechanics of, 348
physiology of, 346

Respiratory acidosis, 133, 135, 136t
Respiratory alkalosis, 133, 135, 136t

Respiratory care, postoperative, 36
Respiratory compromise, in newborn, 

1101
Respiratory disturbance index, 279
Respiratory failure, postoperative, 

39–41, 56
Respiratory system

burn injury of, 254–255
in newborn, surgical emergencies 

involving, 1112–1115
choanal atresia as, 1113
classification of, 1112
congenital diaphragmatic hernia 

as, 1113–1115, 1114i
congenital tracheal stenosis and 

malacia as, 1113
diaphragmatic eventration as, 

1115
foramen of Morgagni hernia as, 

1115
in Pierre Robin syndrome, 

1112–1113
postoperative complications 

involving, 55–58, 179
Resting energy expenditure, 139, 143, 

160
Resuscitation

in burn management, 251–252
electrolyte, for small intestine 

fistulas, 715–716
fluid

for hypovolemic shock, 187–188, 
188–189

for small intestine fistulas, 
715–716

of trauma patient, 217–218
Resuscitative endovascular balloon 

occlusion of the aorta 
(REBOA), 219, 220i

Reticular activating system, 891
Retinal arterial occlusion, 89
Retinal breaks, 977
Retinal detachment, 977
Retinal holes, 977
Retinal migraine, 979
Retinal tears, 977
Retinoblastoma(s), 984
Retinopathy, diabetic, 975–976
Retrograde cardioplegia, 417
Retrograde peristalsis, in colon, 729
Retroperitoneal fibrosis, 523–524, 

1234–1235
Retroperitoneal lymph node 

dissection (RPLND), 1269

Retroperitoneal space, 514, 515i
Retroperitoneum

abscess of, 524–525
anatomy of, 514
diseases of, 523–524
sarcomas of, 1194

Retropharyngeal abscess, 123, 281
Retropubic colposuspension, for 

anterior compartment 
defects, 1298

Retrosternal hernia, 494–495
Revascularization, arterial, of penis, 

1280
Reverse lateral arm flap, 1045
Review of systems, 14
Revised Cardiac Risk Index (RCRI), 

17, 53, 181
Rewarming, for accidental 

hypothermia, 260
Rhabdomyolysis, exertional, 257
Rhabdomyosarcoma, 353, 1152–1153
Rheumatic aortic valve disease, 424
Rheumatic heart disease, 420
Rheumatoid arthritis, of hand, 

1092–1093
Rhinitis, 276
Rhinitis medicamentosa, 276
Rhinoplasty, 1073
Rhinorrhea, 272–273, 276
Rhinosinusitis

acute, 275
chronic, 275i, 275–276
diagnostic criteria for, 273t

Rhizopus sp., invasive fungal sinusitis 
from, 274

Rhizotomy, 943
Rhytidectomy, 1072
Rib(s)

cavernous hemangiomas of, 354
fracture of, 216, 228
osteomyelitis of, 350

Riedel thyroiditis, 307
Rifaximin, 609
Right aortic arch

with aberrant left subclavian artery, 
458, 459i

with left ligamentum arteriosum, 
460

Right coronary artery, 405, 408i
Right recurrent laryngeal nerve, 283
Right ventricular outflow tract

diseases of, 463
obstruction of, 464

Rigid bronchoscopy, 344

Doherty_Index_p1333-1410.indd   1393 11/11/24   4:03 PM



1394 INDEX

Rigidity in Parkinson disease, 945
Riley-Day syndrome, 969
Ringer lactate solution, for 

hypovolemic shock, 187
Rings, esophageal, 493
Rinne tuning fork test, 264–265, 265t
Risk-reducing mastectomy, 329
Risks, operative, 16–22, 81

blood volume, 24
for cancer therapy, 26
cardiovascular, 17–18
for emergency operations, 26
endocrine system, 24–25, 25t
fluid management, 24
illicit drug & alcohol usage, 26
nutrition, 24
overview, 16–17
in patients with diabetes mellitus, 

20–21
pulmonary, 18–20
surgical site infections, 21–22

Rituximab (Rituxan), 1188
Rivaroxaban, 55t, 875
Rives-Stoppa repair, 814
Robotic bronchoscopy, 105, 106i
Robotic-assisted surgery

advantages of, 109–110
augmented imaging capability, 109
da Vinci, 109
disadvantages of, 110
indocyanine green use in, 109, 110i
laparoscopy versus, 109
overview of, 107
patient cart, 108
room setup for, 107
surgeon console for, 108–109
vision cart, 108

Robotic-assisted thoracic surgery 
(RATS), 345

ROS1 mutations, 401
Rotator cuff tear, 1002–1003
Roux-en-Y gastric bypass, 1164, 1164i, 

1167, 1171
Rovsing sign, 505
RPNI. See Regenerative peripheral 

nerve interfaces
RRC-S (Residency Review Committee 

for Surgery), 7
Rubber band ligation, for 

hemorrhoids, 784
Rubor, in chronic lower extremity 

occlusive disease, 833
“Rule of nines” in burn severity 

estimation, 249i

Rutherford classification, of acute limb 
ischemia, 840t

Ryanodine receptors (RYR1), 177–178

S
Saccular aneurysms, 936–937
Sacral fracture, 1009
Sacral nerve stimulation, 798
Sacrococcygeal teratoma, 1153–1154
Sacrocolpopexy procedure, abdominal

for uterine prolapse, 1298
for vaginal prolapse, 1298

Sacrospinous ligament suspension 
(SSLS) procedure

for uterine prolapse, 1298
for vaginal prolapse, 1298

Safety, in operating room
background on, 80
environmental factors, 84–85
event reporting systems, 83–84
fire prevention, 85i, 85–87
human error, 80–82
ionizing radiation exposure, 84–85
laser, 87
magnetic resonance imaging, 87–88
patient positioning, 88–89
perioperative visual loss, 89
peripheral nerve injuries, 88–89
rare events protocols, 83
sharps, 89
systems for, 82–84
Universal Protocol for, 82
World Health Organization 

guidelines for, 82–83
Sagittal synostosis, 932
Saline, hypertonic, 895
Salivary gland(s)

mixed tumors of, 394
neoplasms of, 298–299, 299t

Salpingo-oophorectomy, bilateral
for endometrial cancer, 1304
for endometriosis, 1320

Saphenous vein(s)
incompetence of, in chronic venous 

insufficiency, 884
ligation and stripping of, for 

varicose veins, 871
Sarcoidosis

description of, 391t, 391–392
splenomegaly in, 672–673

Sarcoma
chest wall, 353
definition of, 1174
Ewing, 354

high-grade pleomorphic, 353
renal, 1258
retroperitoneal, 1194
small intestine, 702, 705
soft tissue, 1191–1194
uterine, 1305

Scala media, 263
Scala tympani, 263
Scala vestibule, 263
Scalenectomy, anterior, for axillary-

subclavian venous 
thrombosis, 879

Scalpel, ultrasonic, 96i, 96–97
Scaphocephaly, 932
Scaphoid, fracture of, 1087
Scaphoid lunate ligament injuries, 

1087
Scapular flap, 1045
Scapular fractures, 1000
Scapular Y view, 1001, 1002i
Scars

burn care and, 253
contractured, 1034
formation of, 72–73
hypertrophic, 255, 1032–1034

Schatzker classification, of tibial plateau 
fractures, 1014, 1014i

Schatzki ring, 493
Schistosomiasis, 590
Schwannoma, 918–919, 927

definition of, 291
neck, 291
vestibular, 270
vulvar, 1287

SCI. See Spinal cord injury (SCI)
Sciatic hernia, 815
Scimitar syndrome, 451
Scintigraphy

of central nervous system, 901
gastric, 471
nuclear, for spinal tumors, 926

Scleroderma
esophagus, 479
in hand, 1093

Sclerosing carcinoma, 1054
Sclerosing cholangitis, 639–640
Sclerosing mediastinitis, 367
Sclerotherapy

compression, for varicose veins, 
871–872

endoscopic
for acutely bleeding varices, 

593–594
for nonbleeding varices, 599

Doherty_Index_p1333-1410.indd   1394 11/11/24   4:03 PM



1395INDEX

for hemorrhoids, 784–785
for venous malformations, 1052

Scrotum
anomalies of, 1230
condylomata acuminata of, 

1278–1279
injuries to, 1254–1255
lesions of, 1230

Seat belts, abdominal injuries related 
to, 232

Seatbelt injuries, 999
Sebaceous cyst, vulvar, 1288
Seborrheic keratosis, 1048, 1289
Secondary closure, of wound, 1030
Secondary peristalsis, 470
Secondary peritonitis, 516–517
Second-degree injury, 995
Second-degree (partial-thickness) 

burns, 248, 248i
Secretin, 695
Secretion, in small intestine, 695
Secretory diarrhea, 729
Sedation

in increased intracranial pressure 
management, 896

for intracranial hypertension, 910
moderate, 177
procedural, 177

Segmentation, in colonic motility, 729
Segmentectomy, 332
Seizure(s). See also Epilepsy, refractory

after traumatic brain injury, medical 
management of, 910

from brain tumors, 919
classification of, 941
definition of, 941

Selective amygdalohippocampectomy, 
for refractory epilepsy, 942

Selective dorsal rhizotomy (SDR), 935
Selective estrogen receptor modulators 

(SERMs), 326, 328, 1185
Selective laser trabeculoplasty (SLT), 974
Selective vagotomy, for duodenal 

ulcers, 534, 535i
Sella turcica

description of, 927
tumors of, 934–935

Sellick maneuver, 173
Semaglutide, 1161–1162
Semen analysis, 1276
Semi-direct allorecognition, 1202
Seminomas, 371, 1270
Seminomatous tumors, 371
Semiology, 941

Sengstaken-Blakemore tube, 595i
Senile cataract, 970–971
Senning operation, 466
Sensorineural hearing loss, 264–265
Sentinel lymph node biopsy (SLNB), 

335–336, 1056
Seprafilm, 521
Sepsis

clinical criteria for, 113t
control of, in small intestine fistulas, 

716
cytokines in, 146i
definition of, 112–113, 113t, 254t
diagnosis of, 113
postsplenectomy, 683–684
treatment of, 114

Sepsis-3, 112
Sepsis syndrome, complicating burns, 

management of, 253–254
Septate uterus, 1300
Septic shock

clinical criteria for, 113t
definition of, 112–113, 113t

Septic thrombophlebitis, 883
Sequential Organ Failure Assessment 

(SOFA), 113t, 196
Sequestrum, 992
Seroma, 48, 808, 814
Serosa, of wall of small intestine, 694
Serotonin receptor antagonists, 170–171
Serous cystadenomas, 659
Serous tumors, ovarian, 1314
Sertoli-Leydig cell tumors, 1314
Serum gastrin, in duodenal ulcer 

diagnosis, 533
Seton, 788–789
Sevoflurane, 166
Sex, total body water in relation to, 127t
Sex-cord stromal tumors, 1314
Sexual dysfunction, postoperative, 51–52
Shaded surface display volume 

rendering, 100
Shaken baby syndrome, 936
Sharp objects, in esophagus, 492
Sharps safety, 89
Sheaths, fibrous, in fingers, 1079
Shock, 185–196

cardiac compressive, 190, 221
cardiogenic. See Cardiogenic shock
definition of, 219
hypovolemic, 185–190. See also 

Hypovolemic shock
classification of, 221t
in trauma, 219–221

inflammatory, 193–194
initial treatment of, 185
metabolic responses to, 194–195
microvascular responses to, 195
neurogenic, 221
neurohumoral responses to, 194
resuscitation of, 195
in ruptured aortic aneurysms, 860
spinal, 912
treatment of, 914

Shone syndrome, 462
Short bowel syndrome, 161, 717–719
Short-Term Risk Calculator, 412
Shotgun blasts, vascular trauma from, 

239
Shoulder injuries

dislocations
acromioclavicular, 1001
glenohumeral joint

anterior, 1001–1002, 1002i
posterior, 1002, 1003i

nerve injuries secondary to, 993
fractures

clavicle, 999i, 999–1000
proximal humerus, 1000i, 

1000–1001
scapula, 1000

rotator cuff tear, 1002–1003
sternoclavicular joint dislocation, 

1001
Shoulder joint

aspiration/infiltration technique for, 
1024, 1024i

dynamic stabilizers of, 1003
injuries to. See Shoulder injuries
static stabilizers of, 1003

Shouldice repair, 807, 807t
Shunt(s)

CSF, for hydrocephalus, 954–956
failure of, 955–956
ongoing care of, 956

Denver, for ascites, 607–608
LeVeen, for ascites, 607–608
peritoneal-jugular, for ascites, 607–608
portacaval

for ascites, 607
emergency, for acutely bleeding 

varices, 596–597
portosystemic, for nonbleeding 

varices, 596i, 600
transjugular intrahepatic 

portosystemic for acutely 
bleeding varices, 596

for nonbleeding varices, 599
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Sialadenitis, 290–291
Sialolithiasis, 291
SIEA flap. See Superior inferior 

epigastric artery flap
Sigmoid resection, for intussusception 

and rectal prolapse, 800
Sigmoid volvulus, 756i, 756–757, 757i
Sigmoidoscopy for colorectal cancer, 766
Silk sutures, for acute wounds, 75
Silver release dressings, in burn 

wound care, 252
Silver sulfadiazine, in burn wound 

care, 252
Simple acid-base disorder, 133
Simple partial seizures, 941
Simple renal cyst, 1223
Single photon emission computed 

tomography (SPECT), of 
central nervous system, 
901–902

Single-anastomosis duodenoileal 
bypass, 1165i–1166i

Single-ventricle cardiac malformations
clinical findings of, 449
description of, 447–448
in neonates, 449
prognosis for, 450–451
pulmonary artery banding for, 449
staged single-ventricle palliation 

for, 449–450
treatment of, 449–450, 450i

Sinus venosus atrial septal defects, 451
Sinus(es)

paranasal, 272–276. See also 
Paranasal sinuses

preauricular, in pediatric patients, 
1107

Sinusitis, invasive fungal, 274i, 274–275
Sipple syndrome, 311
Sirolimus, 1205
Sistrunk procedure, 290
Sitz baths, for anal fissure, 786
6 Ps, 992
Skeletal muscle, 140
Skeletal traction, for fractures, 990
Skeletal tumors

benign, 353–354
malignant, 354

Skier’s thumb, 1086
Skin

anatomy of, 247
changes in, in chronic lower 

extremity occlusive disease, 
833

physiology of, 247
substitutes for

permanent, in burn wound care, 
253

temporary, in burn wound care, 
252

Skin abscesses
deep, 120
superficial, 119–120

Skin expansion techniques, in burn 
rehabilitation, 255

Skin flaps. See Flap(s)
Skin grafts, 1037–1040

color match for, 1039
description of, 1037
donor site for, 1039
dressings for, 1039
full-thickness, 1039–1040
obtaining of, 1037–1038
recipient area for, 1038–1039
revascularization of, 1037
split-thickness, 1037, 1037i, 1039
thickness of, 1039
wound contracture prevention 

using, 70
Skin infections, 119–120
Skin tumors

actinic keratoses, 1052–1053
arteriovenous malformations, 1052
basal cell carcinoma, 1053–1055
benign, 1049–1052
Bowen disease, 1053
dermoid cyst, 1049
epidermal inclusion cyst, 1048
erythroplasia of Queyrat, 1053
intraepidermal carcinoma, 1053
lymphatic malformations, 1052
malignant, 1053–1056
pigmented nevi, 1049–1050
premalignant, 1052–1053
radiation dermatitis, 1053
seborrheic keratosis, 1048
squamous cell carcinoma, 

1055–1056
vascular, 1050–1051
vascular malformations, 1051–1052
venous malformations, 1052–1053
verrucae, 1048

Skin-sparing mastectomy, 334
Skull

fractures of, 906–907
osteomyelitis of, 958

Sleep apnea, obstructive, 278–279, 282
Sliding annuloplasty, 421i

Sliding hernia, 802
Sliding hiatal hernia, 485i
Sling procedures, for anterior 

compartment defects, 1298
Small bowel gastrointestinal stromal 

tumors (GIST), 702, 706
Small intestinal bacterial overgrowth 

(SIBO), 728
Small intestine, 692–724

absorption in, 694
acute inflammation of. See Enteritis
anatomy of, 692i, 692–694
bacteria in, 696
barrier function, 694
carcinoid tumors of, 702–703
Crohn disease in, 707–714
digestion in, 694
diverticula of, acquired, 719–721
fistulas of, 715–716, 716t
ileus of, 700–701
immune function in, 695
injuries to, treatment of, 236
intussusception of, 59–60
motility of, 694
neuroendocrine function in, 695
obstruction of, 697–700

adhesions as cause of, 521
clinical findings in, 698i, 698–699
differential diagnosis of, 699
etiology of, 697
functional, 59
mechanical, 59, 697
meconium ileus as cause of, 

1126i
pathophysiology of, 697–698
prognosis for, 700
simple

clinical findings in, 698i
definition of, 697

strangulation, 697
treatment of, 699–700

perforation of, 518
physiology of, 694–695
polyps of, 702
pseudo-obstruction of, 700
regional enteritis in. See Regional 

enteritis
secretion in, 695
short bowel syndrome and, 717–719
tumors of

follow-up, 706
imaging, 703–704
laboratory findings, 703
pathology, 702–703
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prognosis, 706
staging, 705
symptoms and signs, 703
treatment, 705–706

wall of, layers of, 693
Small-bowel perforation, 518
Small-bowel surgery

anastomoses, 696
fundamentals of, 695–696
resections, 696
stomas, 696

Small-cell carcinoma
clinical manifestations of, 394
computed tomography of, 395
diagnosis of, 395
evaluation of, 395
oat cell carcinoma, 394
prevalence of, 394
prognosis for, 401–402
radiation therapy for, 399
staging of, 396
treatment of, 396

Small-for-gestational age (SGA) 
infants, 1100

Small-vessel thrombosis, 120
SMILE, 985
Smoke inhalation injuries, 254
Smoking

cessation of
for peripheral vascular disease, 

834
wound-healing benefits of, 19

lung cancer and, 392
wound healing affected by, 1031

Snellen chart, 961
Snoring, 278–279
Soave operation, 1129
Social history, 13
Society of Critical Care Medicine 

(SCCM), 112
Sodium

absorption of, in small intestine, 
694

disorders of, 129–130
Soft tissues

fracture involvement of, 988, 988t
of hand, infections of, necrotizing, 

1090–1091
reconstruction of, 1046
sarcomas of, 1191–1194

Soft-tissue tumors
benign, 352–353
chest wall, 352–355
malignant, 353

Solid organ transplantation
after brain death, 1200
alloimmune responses, 1202–1203
deceased donors, 1200
directed donation, 1201
donor after cardiac death, 1200
donors for, 1200–1201
immunology of, 1202–1203
immunosuppression after

antilymphoblast globulin for, 
1204

antimetabolites for, 1204–1205
antithymocyte globulin for, 1204
calcineurin inhibitors for, 1204
corticosteroids for, 1205
costimulation blockade for, 1205
description of, 1203–1204
induction methods, 1204–1205
limitations of, 1206
mammalian target of rapamycin 

inhibitors for, 1205
monoclonal antibodies for, 1204
targets of, 1203i

incidence of, 1200
kidney

complications of, 1209–1210
contraindications for, 1207
expanded criteria donor 

allografts, 1208
history of, 1207
operative technique for, 1208–

1209, 1209i
renal artery/vein thrombosis 

after, 1209
survival rates after, 1208i
urinary obstruction after, 

1209–1210
liver, 1201

bicaval, 1212i
Child-Pugh scoring system for, 

1211, 1211t
indications for, 1210
MELD score for, 1210
operative technique for, 

1211–1212
recipient hepatectomy, 1211
venovenous bypass, 1211

living donors, 1201
pancreas

allo-islet cell, 1214
complications of, 1215
deceased donor pancreatectomy, 

1214
disadvantages of, 1214

operative technique for, 1214, 
1215i

rejection of, 1202, 1205–1206
tolerance induction after, 1207
vascular graft thrombosis caused 

by, 1215
Solitary fibrous tumors of pleura 

(SFTPs), 361–362
Solitary neurofibromas, 352, 918
Solitary plasmacytoma, 355
Solitary pulmonary nodule (SPN), 392
Somatostatin, 593, 697
Somatostatinoma, 663
Sondergaard’s interatrial groove, 417, 

418i
Sonography. See Ultrasonography
Sorafenib, 1258
Spasm, esophageal, distal, 475
Spasticity, in children, 935
Spatial compensation, in skull, 892
Spectroscopy, magnetic resonance, 

903
Sperm penetration assay, 1277
Spermatic cord

description of, 803
in groin hernia, 806
torsion of, 1276

Spermatocele, 1275
Spetzler-Martin scale, for AVM 

grading, 939–940, 940t
Spherocytosis, hereditary, 673–674
Sphincter(s)

anal, 1298–1299
lower esophageal, physiology of, 

470
upper esophageal, physiology of, 

469
Sphincter of Oddi dysfunction, 638, 

1213
Sphincteroplasty

anterior, 798
for chronic pancreatitis, 654

Sphincterotomy
anal, lateral internal, for anal 

fissure-ulcer disease, 
786–787

endoscopic
for acute pancreatitis, 651
for common duct stones, 631

Spigelian hernias, 809, 811
Spina bifida, 930
Spinal anesthesia, 176
Spinal arteriovenous malformations, 

940
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Spinal cord
anatomy of, 947
stimulation of, in pain 

management, 944
Spinal cord injury (SCI)

ASIA classification of, 912t
causes of, 911
in children, 936
clinical findings in, 911–912
cost of, 911
demographics of, 911
differential diagnosis of, 913
outcome of, 914–915
physical examination in, 912–913
prognosis of, 914–915
radiologic examination of, 913, 

913i–914i
treatment of, 911, 914

Spinal epidural abscess, 958–959, 959i
Spinal shock, 912, 914
Spinal tumors, 925–927

diagnosis of, 926–927
differential diagnosis of, 926–927
laboratory analysis of, 926
radiographic evaluation of, 926i
treatment of, 927

Spindle cell–epithelioma cell nevi, 
1049

Spine
anatomy of, 947
cervical. See Cervical spine
lumbar. See Lumbar spine
thoracolumbar. See Thoracolumbar 

spine
Spiral CT scan, for pulmonary 

thromboembolism, 880i
Spiral fracture, 986, 987i
Spironolactone, 820
Spleen, 665–684

abscesses of, 122, 679–680
accessory, 665
anatomy of, 665, 666i–667i
autoimmune disorders of, 674–678

acquired hemolytic anemia as, 
675–676

Felty syndrome as, 678
immune thrombocytopenic 

purpura as, 676–678
thrombotic thrombocytopenic 

purpura as, 678
autotransplantation of, 681
cysts of, 679
ectopic, 665
erythrocyte disorders of, 673–674

function of, increased, 668–670. 
See also Hypersplenism

infections of, 679–680
injuries to, 234–235
mass lesions of, diagnostic 

splenectomy in, 680
metabolic disorders of, 672–673
neoplastic diseases of, 670–672
physiology of, 665–666
size of, 669, 669i
tumors of, 679
vascular disorders of, 678–679
wandering, 665

Splenectomy, 681–683
for autoimmune hemolytic anemia, 

675
for chronic lymphocytic leukemia, 

670
diagnostic, 680–681
esophagogastrectomy plus, 

with intrathoracic 
esophagogastrostomy for 
gastric carcinoma, 551

for Gaucher disease, 672
hematologic effects of, 683
for hereditary elliptocytosis, 674
for hereditary nonspherocytic 

hemolytic anemia, 674
for hereditary spherocytosis, 674
iatrogenic, 668, 680–681
for immune thrombocytopenic 

purpura, 677
incidental, 668, 681
indications for, 670t
laparoscopic, 683
open, 682
operative, 666, 668
for primary myelofibrosis, 671
problems after, 683–684
sepsis after, 683–684
for splenic trauma, sepsis after, 

prevention of, 235
surgical technique for, 681–683, 

682i
for Wiskott-Aldrich syndrome, 672

Splenic artery aneurysms, 863
Splenic vein thrombosis, 603, 653, 

678–679
Spleniculi, 665
Splenomegaly

diagnostic splenectomy in, 680
disorders associated with, 669t
massive, surgery for, 682–683

Splenorrhaphy, 682

Splenosis, 681
Splinting

for fractures, 989
for hand disorders, 1081–1082

Split cord malformation, 931
Split-thickness skin grafts, 1037, 

1037i, 1039
Spondylosis, 947
Spontaneous bacterial peritonitis 

(SBP), 514–516
Spontaneous pneumothorax, 360–361
Spontaneous portosystemic shunts, 

590, 591i
Sporadic colorectal polyps, 767–771
Sprains

acromioclavicular, 1001
ankle, 1020–1021, 1021i
description of, 994–995
high ankle, 1019

Spring test, 1001
Spurling maneuver, in cervical spine 

evaluation, 948
Squamous cell carcinoma

of anal margin, 795
complicating achalasia, 474
of esophagus, 487
of eyelids, 982, 982i
of hand, 1095
of head and neck. See Head and 

neck cancer
of lung, 393
of oral cavity, 278
of skin, 1055–1056
treatment of, 1055–1056

Stab wounds
abdominal, 232
pericardial lacerations from, 230

Staging
of lung cancer, 396–397
TNM. See TNM staging
of tumors, 1175

surgical oncologist in, 1177–1180
Staging laparotomy, for Hodgkin 

disease, 680
Stainless steel wire sutures, for acute 

wounds, 75
Stalk compression, from pituitary 

tumors, 928
Staphylococcus aureus

burn infections caused by, 253t
carbuncles caused by, 120
empyema caused by, 358
methicillin-resistant, 21, 62, 1047

Staphylococcus epidermidis, 1034
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Stapled hemorrhoidopexy, 785
Stapled transanal rectal resection 

(STARR), 799
Staples, for acute wounds, 75
Starling equation, 348
Starvation

basal metabolic rate in, 139
carbohydrate metabolism during, 

140–141
fat metabolism during, 141–142
metabolic response to, 139–142, 

146t
protein metabolism during,  

139–140, 140i
resting energy expenditure in, 139
simple, 143
traumatic injury versus, 143

Stauffer syndrome, 1255
Steatorrhea, 653
Steeple sign, 286
Stellate cells, 565
Stenosing tenosynovitis, 1085
Stenosis

anal, 790–791
colonic, in pediatric patients, 

1123–1124
of hepatopancreatic ampulla, bile 

duct obstruction from, 
638–639

ileal, in pediatric patients, 
1123–1124

jejunal, in pediatric patients, 
1123–1124

pyloric, hypertrophic, in infancy, 
1121i, 1121–1122

renal artery, renovascular 
hypertension from, 851

tracheal, congenital, 1113
ureteral, 1234

Stent, endoscopic, for large bowel 
obstruction, 754

Stenting
carotid angioplasty and, 848, 848i
intravascular, angiography for, 

903–904
percutaneous transluminal 

angioplasty, 852i
and for renovascular 

hypertension, 852
Stereotactic neurosurgery, for 

Parkinson disease, 945
Stereotactic radiosurgery, 

for arteriovenous 
malformations, 940

Stereotactic-guided biopsy, 322
Sterilization, of operating room, 29
Sternal wounds, 1060
Sternoclavicular joint dislocation, 

1001
Sternum

cleft in, in pediatric patients, 1112
fractures of, 228
osteomyelitis of, 351

Steroids, for male infertility, 1278
Stimson technique, for anterior 

glenohumeral joint 
dislocation, 1002

Stoma, 758–761
Stomach, 526–553

acid secretion in, 530i
description of, 529–530
excessive, in Zollinger-Ellison 

syndrome, 538
anatomy of, 526–527, 527i
blood supply to, 526–527, 528i
decompression for, for pyloric 

obstruction due to peptic 
ulcer, 545

diseases and disorders of, 531–553
acute hemorrhagic gastritis as, 

547–548
bezoar as, 553
carcinoma as, 548–551
Cushing ulcers as, 547
duodenal ulcer and, 532–537
gastric diverticula as, 553
gastric ulcer as, 539–541
gastric volvulus as, 552–553
gastrointestinal stromal tumor 

as, 552
hemorrhage from peptic ulcer as, 

543–544
leiomyomas as, 552
lymphoma as, 551–552
Mallory-Weiss syndrome as, 544
Ménétrier disease as, 552
peptic ulcer as, 531–532. See also 

Peptic ulcer
perforated peptic ulcer as, 

545–547
polyps as, 551
pseudolymphoma as, 551–552
pyloric obstruction due to peptic 

ulcer as, 544–545
regional enteritis as, 555
stress gastroduodenitis as, 

547–548
stress ulcer as, 547–548

upper gastrointestinal hemorrhage 
as, 541–543, 542t

Zollinger-Ellison syndrome as, 
538–539

functions of, 526
gastric juice in, 529
motility in, 527, 529
mucosal resistance in, 530–531
nerve supply to, 527, 528i
parietal cells of, 529, 530i
physiology of, 527–531

Stomal ulcer, 536
Stomas, 696
Stones

calcium, prevention of, 1246
common duct, 628–629, 629i
cystine, prevention of, 1246
in gallbladder. See Gallstones
magnesium-ammonium-phosphate, 

prevention of, 1246
metabolic, prevention of, 1246
oxalate, prevention of, 1246
pigment, 618
renal, 1244–1248. See also Renal 

stone
ureteral, 1248–1249
uric acid, prevention of, 1246
vesical, 1249–1250

Stool softeners, 731, 786
Stool tests, for acute abdomen, 506
“STOP BANG” questionnaire, 19
Stop the Bleed Program, 212, 214i
Strabismus, 965

in adults, 978
in children, 977–978, 978i

Stress fracture, 986
Stress incontinence, urinary, 1275, 1298
Stress ulcer, 547–548
Stricture(s)

bile duct, 636–637
in Crohn colitis, 748
definition of, 70
urethral, 1230, 1238

benign prostatic hyperplasia 
differentiated from, 1236

Strictureplasty for Crohn disease, 713
Stridor, 284
Stroke, 846

heat, 257–258
perioperative, 51

Stromal tumors, gastrointestinal, 
552, 702–703. See also 
Gastrointestinal stromal 
tumors (GIST)
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ST-segment elevation myocardial 
infarction (STEMI), 407, 
410

Stupor, 890
Stye, 965
Stylet, 173
Subacromial space, 1024
Subacute stridor, 284
Subacute thyroiditis, 307
Subarachnoid hemorrhage

from ruptured cerebral artery 
aneurysms, 937, 938i

traumatic, 908
Subclavian artery

aberrant left, right aortic arch with, 
458, 459i

aberrant right, 461
aneurysms of, 862–863
injuries to, treatment of, 226

Subclavian steal syndrome, 849
Subcutaneous mastectomy, 326, 334
Subcutaneous tissue infection, 

119–123
Subdural empyema, 957–958
Subdural hematoma

acute, 907–908, 908i
chronic, 908, 908i

Subfalcine herniation, 892
Subglottic stenosis, 284, 286t, 286–287
Subhepatic infection, 572
Subhepatic space, 513, 513i
Sublethal damage repair, 1190
Subluxations

description of, 994
peroneal tendon, 1018

Submucosa, of wall of small intestine, 
694

Subpectoral abscess, 350
Subphrenic abscess, 520
Subthalamic nucleus (STN), 945
Subtrochanteric fracture, 1011, 1012i
Subungual abscess, 1089
Succinylcholine, 168
Sucking chest wounds, 229
Suction-assisted lipectomy, 1075
Sudden cardiac death, 435
Sugammadex, 169, 182–183
Sugiura-Futugawa procedure, for 

nonbleeding varices, 602
Sulfasalazine, 710
Sump drains, 38
Sunitinib malate (Sutent), for renal 

adenocarcinoma, 1258
Superficial circumflex iliac artery, 1045

Superficial epigastric vein, 803
Superficial frostbite, 258
Superficial inferior epigastric artery 

(SIEA), 1059
Superficial skin abscesses, 119–120
Superficial spreading carcinoma, 

gastric, 548
Superficial spreading melanoma, 1195
Superficial thrombophlebitis, 882–883
Superior inferior epigastric artery flap, 

1044
Superior laryngeal nerve, 283
Superior mesenteric artery

anatomy of, 561i, 725
aneurysms, 863–864
embolism of, 722
obstruction of duodenum, 554–555

Superior vena cava (SVC) syndrome, 
368–370, 394

Suppurative cholangitis, 631
Suppurative lymphadenitis, in 

pediatric patients, 1109
Suppurative thyroiditis, acute, 307
Supraglottic airway, 175
Suprarenal aortic aneurysms, 860
Supravalvular aortic stenosis, 462–463
Supraventricular dysrhythmias, 

postoperative, 55
Surgeon, preoperative preparation, 

31–32
Surgery

bariatric. See Bariatric surgery
breast cancer treated with, 332–336, 

333t
infections managed with, 119–123
marking of procedure site for, 82
patient positioning during, 88–89
powered instrumentation for, 

90–97. See also Powered 
surgical instruments

robotic-assisted. See Robotic-
assisted surgery

technology in, 99
Surgical aortic valve replacement 

(SAVR), 424–425
Surgical biopsy, 346
Surgical Care Improvement Project 

(SCIP), 117
Surgical decompression, for 

intracranial hypertension, 
910–911

Surgical fire, 85
Surgical glues, for acute wounds, 75
Surgical oncologist, 1177–1180

Surgical patient
critically ill. See Critical illness
DVT risk for, 874

Surgical planning
computed tomography in, 99
digital imaging in, 99–100
interactive imaging in, 100–101
three-dimensional imaging in, 

99–100
virtual imaging in, 100i, 100–101

Surgical platforms
computer-assisted, 103–107
hybrid operating rooms, 102–103
imaging-assisted, 102–103, 111

Surgical Safety Checklist, 83
Surgical site infections (SSIs)

after groin hernia repair, 808
after ventral hernia repair, 814
antibiotics and, 117–119
classification of, 114, 115t–116t
cost of, 118
deep incisional, 115t–116t
definition of, 114
description of, 21–22, 49
epidemiology of, 114
impact of, 118
organ/space, 116t
pathophysiology of, 114, 116–118
patient-related risk factors for, 117, 

117t
preoperative hair removal and, 

117–118
prevention of, 118–119
procedure-related risk factors for, 117
risk factors for, 116–118, 117t
superficial, 115t
system-related risk factors for, 

117–118
treatment of, 119

Surgical technique, for wound closure, 
75–77, 76i

Survival
disease-free, 1177
disease-specific, 1177
overall, 1176

Sutent. See Sunitinib malate (Sutent)
Suture length–wound length ratio, 75, 76
Sutures, for acute wounds, 75
Suturing, 1034–1036, 1035i
Swallowing

phases of, 277
process of, 469i, 469–470

Swan-neck deformity, complicating 
mallet finger, 1084, 1084i
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Swenson operation, 1129
Swinging light test, 963i
Syndactyly, 1071

from neglected burns, 1094
Syndrome of inappropriate secretion 

of antidiuretic hormone, 128
Synergistic neurotoxins, hepatic 

encephalopathy from, 609
Synovial fluid

analysis of, 1023t
characteristics of, 1022

Synovial inflammation, in rheumatoid 
arthritis of hand, 1092, 1093

Synthetic absorbable sutures, 75
Synthetic nonabsorbable sutures, 75
Syphilis, anorectal, 793–794
Syringoma, vulvar, 1287
Syringomyelia, in Chiari 

malformations, 931, 931i
Systemic inflammatory response, 250
Systemic inflammatory response 

syndrome (SIRS), 112
Systemic mast cell disease, 671–672
Systems approach, to human error, 

81–82
Systems-based practice, 11
Systolic murmur, 415

T
Tachycardia, 191
Tacrolimus, 1204
Takayasu arteritis, 850
Talus fracture, 1019
Tamoxifen (Nolvadex), for breast 

cancer, 326, 328, 1185
Tamponade

balloon, for acutely bleeding 
varices, 595, 595i

in blunt myocardial injury, 230
TandemHeart, 438
Tangential excision, 253
Targeted axillary dissection (TAD), 336
Targeted muscle reinnervation, 1063
Targeted therapy

definition of, 343
description of, 1183–1185, 1184t
for lung cancer, 401

Teams, communication in, 9–10
Teardrop fracture, 997
Tegaderm, 1039
Teletherapy, 1190–1191
Temporal lobectomy, for refractory 

epilepsy, 942
Temporalis flap, 1043

Temsirolimus, for renal 
adenocarcinoma, 1258

Tenderness, abdominal, 504, 686
Tendon(s)

of hands, 1080, 1080i
disorders of, 1083–1085

infectious, 1090–1091
transfers of, for motor dysfunction 

from nerve damage, 
1088–1089

Tenorrhaphy, for tendon disorders of 
hand, 1084, 1084i

Tenosynovitis
de Quervain’s, 1085
pyogenic, of flexor tendons of hand, 

1090
stenosing, 1085

Tension pneumothorax, 215, 360
relief of, 215, 216i
in thoracic trauma, 229

Tension-free vaginal tape (TVT) 
procedure, for anterior 
compartment defects, 1298

Tensor fascia lata flap, 1043
Teratoma

description of, 1153–1154, 1154i
immature, 371, 1314
mature, 371

Terlipressin, 595
Term infant, 1099
Terminal duct excision, 324
Tertiary closure, of wound, 1030
Tessier classification, of craniofacial 

clefts, 1068, 1068i
Testes

anatomy of, 1221
anomalies of, 1230
biopsy of, in male infertility, 

1276–1277
blunt trauma to, 1255
embryology of, 1217, 1219i, 1220
injuries to, 1254–1255
penetrating trauma to, 1255
torsion of, 1145
tumors of, 1268–1270
undescended, 1144–1145, 

1231–1232
Testicular appendages, 1276
Testicular torsion, 1230
Testosterone antagonist, 1185
Tet spell, 441
Tetany, 319–320
Tethered cord syndrome, 930
Tetralogy of Fallot (TOF), 441i, 441–444

Thalamotomy, 944
for essential tremor, 946
for Parkinson disease, 945

Thalassemia major, 674
The Joint Commission, 82–83
Theca lutein cysts, 1311
Therapeutic index, 164
Thermal burns

of hand, 1093–1094
ocular, 980

Thermal injuries, 247–261
accidental hypothermia as, 260
burns as, 247–256. See also Burns
electrical, 256–257
frostbite as, 258–259
heat stroke as, 257–258
pathology of, 249–250
pathophysiology of, 249–250

Thiamine, 894
Thiazide diuretics, 314
Thienopyridines, 27
Thigh fractures, 1012–1013
Thiopental, 167
Third-degree (full-thickness) burns, 

248, 248i
Third-degree injury, 995
Thompson test, 1018
Thoracentesis, 358, 395
Thoracic aorta

anatomy of, 427–428
blunt injury to, 239

diagnosis of, 240–242
management of, 243, 243i

descending, 427
diagnosis of, 240–242
diameter of, 428
management of, 243, 243i
variations in, 427
wall of, 428

Thoracic aortic aneurysms
anatomy of, 427–428
computed tomography of, 429i
cystic medial necrosis associated 

with, 428
degenerative, 428
diagnostic testing for, 429
endovascular repair of, 430i
incidence of, 428
natural history of, 428
pathophysiology of, 428–429
risk factors for, 428
rupture risk for, 428
surgical therapy for, 429–431

Thoracic cavity, 346
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Thoracic disk disease, 949–950
Thoracic empyema, 357–359
Thoracic endovascular aortic repair 

(TEVAR), 103, 430
Thoracic imaging, 344
Thoracic injuries, 227–232

bronchus in, 228–229
chest wall in, 228
deaths from, 227
diaphragmatic trauma in, 231
esophageal trauma in, 231
heart trauma in, 206i, 230–231
lung injury in, 229–230
pericardial trauma in, 230–231
pleural space in, 229
trachea in, 228–229
tube thoracostomy for, 228

Thoracic inlet, 346
Thoracic outlet, 346
Thoracic outlet decompression, for 

axillary-subclavian venous 
thrombosis, 879

Thoracic outlet syndrome, 864–865
Thoracic surgery

advancements in, 343
robotic-assisted, 345

Thoracic wall. See Chest wall
Thoracoepigastric vein, 

thrombophlebitis of, 351
Thoracolumbar spine

fracture-dislocation of, 999
fractures of, 998i, 998–999

Thoracoscopy
in esophageal disease evaluation, 

471
for open-lung biopsy, 346

Thoracostomy, tube, 228
for hemothorax or pneumothorax, 

229
for lung lacerations, 230

Thoracotomy, emergency room, 219, 
219i

Thoratec CentriMag, 438
Thorax

bony, 346
transverse section of, 347i
trauma to, 227–232. See also 

Thoracic injuries
3D printing, 102
Three-dimensional imaging, 99–100, 

102i
Thrills, in chronic lower extremity 

occlusive disease, 832
Thrombectomy, venous, 876

Thromboangiitis obliterans, 841–842
Thrombocytopenic purpura

immune, 676–678
thrombotic, 678

Thromboembolism
in amputees, 844
pleural effusions caused by, 357
pulmonary, 357, 879–882
venous, postoperative 

complications, 63
Thrombolysis, for pulmonary 

thromboembolism, 881
Thrombophlebitis

parenteral nutrition as cause of, 157
septic, 883
superficial, 882–883
of thoracoepigastric vein, 351
Trousseau, 882

Thrombosis
arterial

in acute lower extremity 
occlusive disease, 840

axillary-subclavian venous, 877–
879, 878i

deep vein, 872–876. See also Deep 
vein thrombosis (DVT)

renal vein, 1274
small-vessel, 120
venous

hepatic, portal hypertension 
from, 589

portal, portal hypertension from, 
589

splenic, 603, 678–679
Thrombotic thrombocytopenic 

purpura, 678
Thrombus, intraluminal, 904
Thumb

hypoplasia of, 1071
replantation of, after amputation, 

1096
Thymectomy, 374
Thymic carcinoma, 372, 374
Thymic gland, 372
Thymic tumors, 372–374
Thymoma, 371–372, 372t
Thyroarytenoid, 283t
Thyroglossal duct cysts, 290
Thyroid cartilage, 283
Thyroid gland, 301–310

anatomy of, 301, 302i
cancer of

nodules in, 305–306
treatment of, 309–310

cytology, Bethesda classification 
for, 306t

diseases of, 302–310
inflammatory, 307

embryology of, 301
evaluation of, 301
follicular carcinoma of, 308
medullary carcinoma of, 308–309
nodules of, evaluation of, 305–306
papillary carcinoma of, 307–308
physiology of, 301
tumors of

benign, 307
malignant, 307–310

Thyroid storm, 305
Thyroidectomy

indications for, 304
subtotal, for hyperthyroidism, 305
for thyroid cancer, 309

Thyroiditis, 307
Thyroid-stimulating hormone, 928
Thyrotoxicosis, 24, 302–305, 303t. 

See also Hyperthyroidism
Thyrotropin-releasing factor (TRF), 

301
Thyroxine (T4), 301
Tibia

osteomyelitis of, 1062
plafond fracture of, 1018
plateau fracture of, 1013–1014, 

1014i
segmental defects of, 1062
shaft fracture of, 1017–1018

Tibioperoneal arterial reconstruction, 
for chronic lower extremity 
occlusive disease, 838–839

Tie-over stent dressing, 1038i
Tietze syndrome, 351
Time-outs, 82
Tinel sign, 917, 1087
Tissue adhesives, for acute wounds, 75
Tissue bioengineering, 1028
Tissue disruption, mechanical 

(ultrasonic), 96–97
Tissue hypoxia, wound healing and, 

72, 72i
Tissue plasminogen activator, 51
Tizepatide, 1162
TMR. See Targeted muscle 

reinnervation
TNM staging

of breast cancer, 339
of colorectal cancer, 770t
of esophageal cancer, 489
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of head and neck squamous cell 
carcinoma, 293, 294t

of hepatocellular carcinoma, 573
of laryngeal cancer, 297, 297t
of lung cancer, 397t
of oropharyngeal cancer, 295, 296t
of renal adenocarcinoma, 1257t
of salivary gland cancer, 299, 299t

To Err Is Human, 80
Tobacco use. See Smoking
Toe amputation, 843i, 843–844
Tolerance, 164
Tolerance dose, of organ for radiation, 

1191
Tongue, anatomy and physiology of, 

276–277
Tonometry, 963–964
Tonsillitis, 280
Topoisomerase inhibitors, in 

chemotherapy, 1183
TORCH infections, 970
Torsion

of omentum, 525
of spermatic cord, 1276
testicular, 1145
of testicular appendages, 1276

Torticollis, in pediatric patients, 
1108–1109

Tossy-Rockwood classification, 1001
Total anomalous pulmonary venous 

connection (TAPVC), 446f, 
446–447

Total body surface area (TBSA), 248, 
249i

Total IV anesthesia (TIVA), 167, 175, 
178

Total mesorectal excision, for rectal 
cancer, 774–775, 775i

Totally extraperitoneal (TEP) repair, 
808t

Tourniquet, 187
Toxic chemical inhalation, 254t, 255
Trachea

anatomy and physiology of, 
282–283

disorders of, 284–289
foreign bodies in, 287, 1140
injuries to

in neck trauma, 225
treatment of, 226

in thoracic trauma, 228–229
intubation of, 173
stenosis of, congenital, 1113

Trachelectomy, radical vaginal, 1295

Tracheobronchial atresia, 377
Tracheobronchitis, 493
Tracheoesophageal fistula, 200, 1118–

1119, 1120i
Tracheoinnominate artery, 200
Tracheomalacia, 1113, 1120
Tracheostomy, for intubation, 200
Traction

cervical, for spinal cord injury, 914
for fractures, 990

Traction-counterstrain, for anterior 
glenohumeral joint 
dislocation, 1002

Training, 6–8
Train-of-four test, 181
TRAM flap. See Transverse rectus 

abdominis myocutaneous 
flap

Trametinib, 1184
Tranexamic acid

description of, 189, 217
for hypovolemic shock, 189

Transabdominal preperitoneal (TAPP) 
repair, 808t

Transaortic balloon pump, for 
cardiogenic shock, 192

Transcarotid artery revascularization 
(TCAR), 848

Transcatheter aortic valve replacement 
(TAVR), 103, 425–426

Transcutaneous electrical nerve 
stimulation (TENS), 46

Transesophageal echocardiography 
(TEE), 180

Transforming growth factor-alpha, 69
Transforming growth factor-beta, 

1028
Transfusion therapy, 41–43

cryoprecipitate in, 43
fresh frozen plasma in, 43
frozen-deglycerolized, 42
granulocytes in, 43
hematocrit triggers for, 188t
for hereditary nonspherocytic 

hemolytic anemia, 674
for hypovolemic shock, 188
irradiated, 42
leukocyte-reduced, 42
platelets in, 42–43
postoperative, 41–43
red blood cells in, 41–42
risks associated with, 217–218
for upper gastrointestinal 

hemorrhage, 542

washed, 42
whole blood in, 42

Transfusion-associated graft versus 
host disease, 42

Transfusions, massive, 217–218
Transgender patients, 1063
Transient ischemic attacks (TIAs), 

845–846
Transient lower esophageal 

relaxations, 470
Transitional cell carcinoma, of 

bladder, 1262i–1263i
Transjugular intrahepatic 

portosystemic shunt (TIPS)
for acutely bleeding varices, 593, 

596
for nonbleeding varices, 599

Translaryngeal intubation, 200
Transmetatarsal amputation, 844
Transperitoneal metastasis, of 

colorectal cancer, 769
Transplantation

heart. See Heart transplantation
kidney. See Kidney transplantation
liver. See Liver transplantation
pancreas. See Pancreas 

transplantation
Transposition of the great arteries 

(TGA)
congenitally corrected, 466
description of, 443i, 443–444

Transrectal ultrasound in male 
infertility evaluation, 1277

Transsphincteric fistula, 787
Transthoracic needle aspiration 

(TTNA), 104
Transureteroureterostomy, for ureteral 

trauma, 1252
Transurethral incision of the prostate 

(TUIP), 1237–973
Transurethral resection, for bladder 

tumors, 1263
Transurethral resection of the prostate 

(TURP), 1237
Transvaginal ultrasound

in abnormal uterine bleeding, 1301
for ectopic pregnancy, 1309
for persistent adnexal masses, 1311

Transversalis fascia, 810
Transverse colectomy, 771
Transverse fracture, 986, 987i
Transverse rectus abdominis 

myocutaneous flap, 1043, 
1058
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Transversus abdominis release (TAR), 
814

Trastuzumab (Herceptin), for breast 
cancer, 338, 1184

Trauma
abdominal, 232–237. See also 

Abdominal injuries
bile duct, 636–637
bladder, 1253
cardiac compressive shock in, 221
cardiogenic shock in, 221–222
chest, flail chest from, 198
craniocerebral, 904–911. See also 

Craniocerebral trauma
craniofacial, 1063–1066
epidemiology of, 210
evaluation of, 212–223

airway in, 214–215, 215i
breathing in, 215–217
circulation in, 217–218
exposure/environment in, 219
imaging studies in, 222
laboratory studies in, 222
neurologic disability in, 218–219
patterns of injury in, 222–223
primary survey in, 212–222
secondary survey in, 222–223

field triage for, 213i
focused assessment with 

sonography for, 222. See also 
FAST examination

fractures caused by, 986, 987i
genitourinary, 1250–1255
hand

crush injuries from, 1096–1097
description of, 1070–1071

hepatic, 569–572
hypovolemic shock in, 219–221
institutional care for, 211
laryngeal, 285–286, 289
“lethal triad” in, 223
management of, 210–246

emergency room thoracotomy in, 
219, 219i

prehospital care and immediate 
measures in, 212

resuscitation phase of, 219–222
treatment priorities for, 222–223

neck, 224–227. See also Neck 
injuries

neurogenic shock in, 221
ocular, 980–981
pediatric, 936, 1156–1158
penile, 1254

peritoneal cavity, 519–520
renal, 1250–1251
scrotal, 1254–1255
splenic, 668
in surgical history, 2
testicular, 1254–1255
thoracic, 227–232. See also Thoracic 

injuries
ureteral, 1251–1253
urethral, 1254
vascular, 238–245. See also Vascular 

injuries
Trauma centers, 210–212
Trauma patients, DVT risk for, 

874–875
Trauma surgery, 103
Trauma systems, 210–212
Traumatic arterial occlusion, 841
Traumatic brain injury, 904–911. 

See also Craniocerebral 
trauma

Traumatic diaphragmatic hernia, 
495

Traumatic injury
metabolic response to, 142–145
starvation versus, 143

Traumatic spondylolisthesis. See 
Hangman’s fracture

Traumatic subarachnoid hemorrhage, 
908

Treacher Collins syndrome, 1069
Tremor

essential, 946
in Parkinson disease, 945

Triamcinolone acetonide, 1033, 1033i
Triangle of doom, 804
Triangle of pain, 804
Trichoepithelioma, vulvar, 1287
Tricuspid atresia, 448t
Tricuspid regurgitation, 463–464
Tricuspid valve

Ebstein anomaly of, 464i, 464–466
stenosis of, 464

Trigger, for mechanical ventilation, 201
Trigger finger, 1085
Triglycyl lysine vasopressin, 595
Trigonocephaly, 932
Triiodothyronine (T3), 301
Triple H therapy, for vasospasm in 

cerebral artery aneurysms, 
938

Triple neurectomy, 809
“Tripod fracture,” 1065
Trochanteric fracture, 1011, 1011i

Trophoblastic disease, gestational, 
1305–1307. See also 
Gestational trophoblastic 
disease

Trousseau thrombophlebitis, 882
True aneurysm, 856
Truncal vagotomy

for duodenal ulcers, 534, 535i
for hemorrhage from peptic ulcer, 

544
Truncus arteriosus, 444–446, 445i
Trypanosomiasis, American, 472
Tube thoracostomy, 228

for hemothorax or pneumothorax, 
229

for lung lacerations, 230
Tuberculosis

chest x-ray for, 385
diagnosis of, 385
extensively drug-resistant, 385–386
genitourinary, 1243–1244
imaging studies for, 385
incidence of, 385
medical treatment of, 385
multidrug-resistant, 385–386
signs and symptoms of, 385
surgical treatment of, 386
treatment of, 385–386

Tuberculous empyema, 386
Tuberculous infection, of hand, 1091
Tuberculous lymphadenitis, 1110
Tuboplasty, 1308
Tubular reabsorption, 1221
Tubular secretion, 1221
Tumbling E chart, 962i
Tumor(s)

adenosquamous, 393
anal, 795–797
anal canal, 796–797
appendiceal, 689–690
bile duct

benign, 636
malignant, 633–635

bladder, 1261–1264
brain, 919–925. See also Brain 

tumors
caliceal, 1259–1260
carcinoid. See Carcinoid tumors
chest wall, 352–355
in childhood, 1149–1156
choroid plexus, in children, 935
conjunctival, 983
cystic, of pancreas, 659–660
diaphragmatic, 495–496
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esophageal, 486–489
benign, 486i, 486–487
malignant, 487i, 487–489

gallbladder, benign, 635–636
genitourinary tract, 1255–1270
giant cell, of hand, 1095
glomus, of hand, 1095
grading of, 1174
intraocular, 983–984
liver, metastatic, 582–584
lower genital tract, screening for, 

1282, 1284–1285
lung. See Lung cancer
neurogenic, 375
nomenclature for, 1174–1177
ocular, 981–984
omental, 525
orbital, 984
pancreatic islet cell, 661. See also 

Islet cells, tumors of
penile, 1270
perianal, 795–797
peripheral nerve, 918–919
peritoneum, 522–523
pineal region, in children, 934
pituitary, 927–930. See also Pituitary 

tumors
rectal, 773–776
renal, 1255–1260
renal pelvis, 1259–1260
sellar, in children, 934–935
skeletal, 353–355
skin. See Skin tumors
small bowel, 701–706

follow-up, 706
imaging, 703–704
laboratory findings, 703
pathology, 702–703
prognosis, 706
staging, 705
symptoms and signs, 703
treatment, 705–706

small bowel obstruction from, 697
solitary fibrous, of pleura, 361–362
spinal/spinal cord, 925–927. See also 

Spinal tumors
splenic, 679

splenectomy for, 668
staging of, 1175
stromal, gastrointestinal, 552. 

See also Gastrointestinal 
stromal tumors (GIST)

testicular, 1268–1270, 1269t
thymic, 372–374

thyroid gland
benign, 307
malignant, 307–310

ureteral, 1260–1261
urethral, 1268

Tumor markers
in liver cancer, 576–577
in triage of adnexal masses, 1313

Tumor necrosis factor-α, 567t
Tumor-infiltrating lymphocytes 

(TILs), 1188
Tunica adventitia, 428
Tunica intima, 428
Tunica media, 428
Turbinates, of nasal cavity, 272, 272i
Turcot syndrome, 764
Tympanic membrane, anatomy and 

physiology of, 262–263
Tyrer-Cuzick model, 327
Tyrosine kinase inhibitors, for renal 

adenocarcinoma, 1258

U
Ulcer(s)

anastomotic, complicating peptic 
ulcer surgery, 536

arterial, healing of, 73
bleeding, 542
corneal, 968
Curling, complicating burns, 

management of, 254
Cushing, 547
decubitus

fractures as cause of, 993
healing of, 74
management of, 78

duodenal, 532–537. See also 
Duodenum, ulcers of

gastric, 539–541
ischemic

in chronic lower extremity 
occlusive disease, 833

healing of, 73
marginal, complicating peptic ulcer 

surgery, 536
peptic, 531–532. See also Peptic ulcer
stomal, 536
stress, 547–548
venous, 73

Ulcerating carcinoma, gastric, 548
Ulcerative colitis, 740–747

clinical findings in, 741–743
colonoscopic surveillance of, 745
complications of, 743–745

differential diagnosis of, 741
extraintestinal manifestations of, 

743–744
incidence of, 740–741
malignancy associated with, 

744–745
prognosis for, 747
severity of, classification of, 742, 743t
treatment of, 745–747

Ulnar fracture
description of, 1006–1007
Monteggia, 1007
shaft, 1007

Ulnar nerve
compression of, 1087–1088
entrapment of, 917–918
in hand sensation, 1080, 1081i
neuritis of, from leprosy, 1091

Ultrasonic liposuction, 1075
Ultrasonic tissue disruption

advantages of, 96
applications of, 96–97
cavitational ultrasonic surgical 

aspiration in, 97, 97i
disadvantages of, 96
ultrasonic clamps in, 96–97
ultrasonic scalpels in, 96i, 96–97

Ultrasonography
in abdominal aortic aneurysms, 856
for acute abdomen, 506–507
in acute cholecystitis, 624
in biliary atresia, in pediatric 

patients, 1141
in biliary tree examination, 620
in bladder cancers, 1262
of central nervous system, 898
in choledocholithiasis, 629–630
Doppler, in cerebrovascular disease, 

846–847
duplex

for axillary-subclavian venous 
thrombosis, 878

in chronic venous insufficiency, 
884

color
in chronic lower extremity 

occlusive disease, 833
in peripheral arterial 

aneurysms, 862
color-flow, in vascular trauma 

diagnosis, 241
in deep vein thrombosis 

diagnosis, 873
for lymphedema, 886–887
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Ultrasonography (Cont.):
endoscopic, in esophageal disease 

evaluation, 471
focused assessment with, for 

trauma, 222. See also FAST 
examination

in hepatic abscess, 611
in malignant biliary tumors, 634
in obstructive uropathy, 1233
in pancreatic pseudocyst, 649
in renal adenocarcinoma, 1256
transrectal

in male infertility evaluation, 
1277

for prostate carcinoma, 1266
transvaginal

in abnormal uterine bleeding, 
1301

for ectopic pregnancy, 1309
for persistent adnexal masses, 

1311, 1312i
in ureteral trauma, 1252

Ultraviolet radiation, ocular burns due 
to, 980

Umbilical hernias, 809, 1146
Umbo, 263
Uncal herniation, 892
Undescended testis, 1144–1145
Union Internationale Contre le Cancer 

(UICC), tumor staging 
system of, 1175

United Network for Organ Sharing 
(UNOS), 436

Universal precautions, 29
Universal Protocol, 31i, 82
University Health-Systems 

Consortium (UHC), 16
UP3. See Uvulopalatopharyngoplasty 

(UP3)
Upper esophageal sphincter (UES), 

469
Upper extremities

amputation of, 1096–1097
aneurysms of, 862–863
position of function of, 1077, 1078i
position of injury of, 1077, 1078i
position of rest of, 1077, 1078i
replantation of, after amputation, 

1096
veins of, anatomy of, 869

Upper gastrointestinal series
in esophageal disease evaluation, 

471
in pancreatic adenocarcinoma, 657

Upward transtentorial herniation, 893
Urachal cyst, 1228
Urachal diverticulum, 1228
Ureter(s)

anatomy of, 1220
anomalies of, 1224i, 1224–1225
changes in, in obstructive uropathy, 

1232
division of, for ureteral trauma, 

1252
duplication of, 1224i, 1224–1225
injuries to, 1251–1253

treatment of, 237
obstruction of, congenital, 1224
orifice of, ectopic, 1225
resection of, for ureteral trauma, 

1252
stenosis of, 1234
tumors of, 1260–1261

Ureteral stones, 1248–1249
Ureterocele, 1225
Ureteropelvic junction obstruction, 

1234
Ureteropelvicaliceal system, 1221
Ureteroscopic intervention, for renal 

stone, 1247
Ureterotrigonal complex, 1225–1228, 

1227i
Ureteroureterostomy, 1252
Ureterovesical junction, 1222
Urethra

anatomy of, 1220–1221
anomalies of, 1229–1230
bulbomembranous, 1268
bulbous, 1254
changes in, in obstructive uropathy, 

1232
diverticulum of, 1230
embryology of, 1217, 1218i
female

caruncle of, 1275
diverticulum of, 1275
inflammation of, 1275

injuries to, 237, 1254
male, condylomata acuminata of, 

1278–1279
membranous, 1254
pendulous, 1254
strictures of

benign prostatic hyperplasia 
differentiated from, 1236

description of, 1230, 1238
tumors of, 1268

Urethral tuberculosis, 1244

Urethral valves, posterior, 1230
Urethritis, female, 1275
Urethroplasty, for obstructive 

uropathy, 1233
Urethrotomy, for obstructive uropathy, 

1233
Urge incontinence, 1298
Uric acid stones, 1244, 1246
Urinary bladder. See Bladder
Urinary retention, postoperative, 61
Urinary stress incontinence, 1275
Urinary tract fistula

signs and symptoms of, 1299
treatment of, 1299

Urinary tract infections, 1239–1244
acute epididymitis as, 1243
acute pyelonephritis as, 1240–1241
catheter-related, 80
chronic pyelonephritis as, 1241
classification of, 1239
cystitis as, 1242
emphysematous pyelonephritis as, 

1241
papillary necrosis as, 1241
perinephric abscess as, 1242
predisposing factors for, 1239
prostatitis as, 1242–1243
renal abscess as, 1241
tuberculosis as, 1243–1244
urologic instrumentation or surgery 

and, 1239–1240
Urine, tests of, for acute abdomen, 

506
Urobilinogen, 615
Urodynamics, 1272

in benign prostatic hyperplasia, 
1236

in vesicoureteral reflux, 1226
Uroflowmetry, 1271–1272
Urography

antegrade, in obstructive uropathy, 
1233

excretory
in bladder trauma, 1253
in renal trauma, 1251
in ureteral trauma, 1252

magnetic resonance, in obstructive 
uropathy, 1233

in renal pelvis tumors, 1259
Urology, 1217–1280. See also 

Genitourinary tract; Urinary 
tract

Uropathy, obstructive, 1232–1234
Urothelial carcinomas, 1261–1264
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Ursodeoxycholic acid (Ursodiol), for 
sclerosing cholangitis, 640

Ursodiol. See Ursodeoxycholic acid 
(Ursodiol)

Uterus
adnexa of, masses of, 1310–1311
anomalies of, congenital, 1300
diseases and disorders of, 

1300–1307
abnormal uterine bleeding as, 

1300–1302
adenomyosis as, 1302
benign, 1300–1303
gestational trophoblastic disease 

as, 1305–1307. See also 
Gestational trophoblastic 
disease

leiomyomata as, 1302–1303
malignant, 1303–1307
sarcoma as, 1305

duplication of, congenital, 1300
embryology of, 1219i, 1220
injuries to, 237
prolapse of, 1298

Uterus didelphys, 1300
Utricle, 264
Uvea, malignant melanoma of, 984
Uvulopalatopharyngoplasty (UP3), 

282

V
Vaccines, 1188

for human papilloma virus, 791
VACTERL association, 1119, 1131
VACTERL syndrome, 1082
Vacuum dressings, 38
Vacuum erection device, 1280
Vacuum-assisted closure, of wound, 

1030–1031
Vagina

agenesis of, 1292
diseases and disorders of

benign, 1291–1292
cancer as, FIGO staging for, 

1293t
malignant and premalignant, 

1292–1293
prolapse as, repair of, 1298

embryology of, 1219i, 1220
septum of

longitudinal, 1291–1292
transverse, 1292

Vaginal intraepithelial neoplasia 
(VAIN), 1292

Vagotomy
diarrhea following, 537
for duodenal ulcers, 534, 535i
for hemorrhage from peptic ulcer, 

544
Vagus nerve stimulation, for 

refractory epilepsy, 942
Valsalva maneuver, 805
Valve(s), 753i

heart. See Heart valves
of Houston, 781
ileocecal, in obstruction of colon, 

753
urethral, posterior, 1230
venous, 868

incompetence of, chronic venous 
insufficiency from, 884

Valvular heart disease
aortic insufficiency, 426–427
aortic valve disease, 422–423
echocardiography for, 415, 416i
mitral regurgitation. See Mitral 

regurgitation
mitral valve stenosis, 420–422, 421i

Vancomycin-resistant enterococci 
(VRE) nonbleeding, in liver 
disease. See Nonbleeding 
varices, in liver disease

Vancomycin-resistant Enterococcus, 62
Varicocele

description of, 1275
ligation of, for male infertility, 

1277–1278
Varicose veins, 870–872
Vas deferens, 1221
Vascular access, for trauma patient, 

218
Vascular causes, of impotence, 1279
Vascular cell adhesion molecule 1 

(VCAM-1), 512
Vascular claudication, 832
Vascular composite allografts, 1028
Vascular compression syndromes, 

458i–459i, 458–461
Vascular endothelial growth factor 

(VEGF), 567t, 1258
Vascular graft thrombosis, 1215
Vascular injuries, 238–245

arteriovenous fistula in, 240
clinical findings in, 239t, 239–240
diagnosis of, 240–242
epidemiology of, 238
extremity, signs of, 241t
false aneurysm in, 240

hemorrhage in, 239–240
historical perspective on, 238
iatrogenic, 238
ischemia in, 240
management of, 242–245

amputation in, immediate, 245
fasciotomy in, 245
initial treatment in, 242
nonoperative, 242–243
operative, 243–244

types of, 239
Vascular malformations

in children, 935
description of, 1051–1052

Vascular tumors, of skin, 1050–1051
Vascularized lymph node transfer 

(VLNT), 1060
Vasoactive drugs, for acutely bleeding 

varices, 593
Vasoconstrictive disorders, 864
Vasoconstrictors

for cardiogenic shock, 192
intranasal, rhinitis medicamentosa 

from, 276
for neurogenic shock, 193

Vasodilators, for cardiogenic shock, 
192

Vasopressin, for acutely bleeding 
varices, 595

Vasopressors
in hypovolemic patients, 189
for intracranial pressure, 895
in liver disease patients, 182

Vasospasm, in cerebral artery 
aneurysms, 938

Vegetative state, 890
Vein(s), 868–885. See also specific vein

anatomy of, 868–869, 869i
axillary-subclavian venous 

thrombosis as, 877–879, 
878i

deep vein thrombosis as,  
872–876. See also Deep vein 
thrombosis (DVT)

pulmonary thromboembolism as, 
879–882

superficial thrombophlebitis as, 
882–883

varicose veins as, 870–872
diseases of, 870–885
draining anorectum, 781
draining pancreas, 642, 643i
of Galen, malformations of, in 

children, 935
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Vein(s) (Cont.):
hepatic, 557–559, 558i
injuries to, management of, 

244–245
of large intestine, 726
of liver, 557–559, 558i
malformations of, in pediatric 

patients, 1148
physiology of, 869–870
portal, 556, 557i–558i
renal, thrombosis of, 1274
splenic, thrombosis of, 603, 

678–679
Vein grafts, 411
Vemurafenib (Zelboraf), 1184
Vena cava, inferior

description of, 868–869
interruption of, for pulmonary 

thromboembolism, 
881–882

Venography, magnetic resonance, 873
Veno-occlusive disease, 604
Venous access devices, 156t
Venous drainage, for intracranial 

hypertension, 910
Venous insufficiency, chronic, 875, 

883–885
Venous malformations, of skin, 1052
Venous thrombectomy, for deep vein 

thrombosis, 876
Venous thromboembolism (VTE)

Caprini Risk Score, 874
fractures as cause of, 993
postoperative, 63
in preoperative preparation, risk 

assessment, 20
Venous ulcers, 73
Venovenous bypass, 1211
Ventilation

assist control, 202
components of, 203
definition of, 348
in hypovolemic shock, 187
intermittent mandatory, 202
inverse ratio, 202
mechanical. See also Mechanical 

ventilation
pressure control, 202
pressure support, 202
volume control, 201–202

in operating room, 84
Ventilation-perfusion (VQ) 

scan, for pulmonary 
thromboembolism, 881

Ventilator(s)
hybrid, 202
for infants, 1100–1101
safety and alarms for, 204
setting up, 203

Ventilator-associated pneumonia 
(VAP), 205

Ventral hernias
abdominal wall reconstruction of, 

812–814
anatomy of, 810, 810i
definition of, 802, 809
diagnosis of, 811
diagnostic workup for, 812–813
epidemiology of, 811
epigastric hernias, 809, 809i, 811
laparoscopic repair of, 811–812
loss of domain associated with, 813
management of, 811–812
mesh placement for, 810, 810i
open repair of, 811–812
perioperative optimization of, 

812–813
recurrence of, 814
risk factors for, 812
Spigelian hernias, 809
surgical techniques for

anterior component separation, 
813–814

complications of, 814
gastrointestinal complications 

of, 814
intra-abdominal hypertension 

associated with, 814
posterior component separation, 

813
pulmonary complications of, 814
Rives-Stoppa repair, 814
transversus abdominis release, 

814
umbilical hernias, 809
watchful waiting for, 811

Ventricular assist devices (VADs), 
192–193, 437–438

Ventricular fibrillation
in accidental hypothermia, 260
postoperative, 55

Ventricular septal defect (VSD), 
441–442, 444–445, 453i, 
453–454, 466

Ventriculoperitoneal shunts, 955
Ventriculostomy, third, endoscopic, 

953
Verrucae, 1048

Verrucous carcinoma, 795
Vertebra(e)

cervical
blunt trauma to, 225
fracture of, in neck injuries, 224, 

225
composition of, 947
osteomyelitis of, 958

Vertebral artery injuries, 225
Vertebrobasilar disease, 846
Vertical banded gastroplasty, 1163, 

1163i
Vertical rectus abdominis 

myocutaneous flap, 1044, 
1060

Vertigo, 270–271
in Ménière disease, 271
positional, benign paroxysmal, 271
tests for, 264–265

Very low birth weight (VLBW), 1099
Vesical changes, in obstructive 

uropathy, 1232
Vesical fistulas, 1274
Vesical stone, 1249–1250
Vesicoureteral reflux, 1225–1228, 

1226i
classification of, 1225–1226
clinical findings in, 1226
etiology of, 1225–1226
grading of, 1227
prognosis of, 1228
treatment of, 1226–1228

Vessel sealing devices, 95
Vestibular neurectomy, 271
Vestibular schwannomas, 270
Vestibular system

anatomy and physiology of, 
262–264

tests of, 264–265
Vestibulo-ocular reflex, 906t
Video-assisted mediastinal 

lymphadenectomy 
(VAMLA), 345

Video-assisted thoracoscopic surgery
image-guided, 103
thoracic applications of, 345
thoracic empyema treated with, 

358–359
thymoma treated with, 373

Villous adenomas, of duodenum, 
554

Viral conjunctivitis, 967
Viral laryngitis, 284
Viral pharyngitis, 280
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Virchow triad, in deep vein 
thrombosis, 872

Virilizing adrenal tumors, 824–825
Virtual bronchoscopy, 100, 100i
Virtual imaging, 100i, 100–101
Visceral artery aneurysms, 863–864
Visceral pain, 497–498, 498t, 499i
Visceral peritoneum, 512
Visceral pleura, 348, 355
Vision

disturbances of, 964
double, 964
perioperative loss of, 89
postoperative loss of, 178–179

Visual acuity
decrease in, 964
testing of, 961

Visual field testing, 961–962
Vital capacity, 39
Vital signs, 35–36
Vitamin B12, 1169
Vitamin C, 1031
Vitamin D

bone mineral density affected by, 
1169

parathyroid glands and, 310
Vitamin E, 323
Vitiligo, vulvar, 1288–1289
Vocal cords

immobility of, 288
lesions of, 289
paralysis of, 285, 285t, 288

Vocal nodules, 289
Vocal polyps, 289
Voiding cystourethrography, in 

vesicoureteral reflux, 1226, 
1228i

Volar Barton fracture, 1007, 1008i
Volar thenar space abscess, 1090
Voltage, 90
Volume control ventilation, 

mechanical, 201–202
Volume disorders, 127–129
Volume limited, for mechanical 

ventilation, 201
Voluntary event reporting systems, 

83–84
Volvulus

of colon, 755–757, 756i, 757i
gastric, 552–553

Vomiting. See also Nausea and 
vomiting

associated with abdominal pain, 501
in gastric carcinoma, 550

in hypertrophic pyloric stenosis in 
infancy, 1121–1122

in intestinal obstruction in 
newborn, 1121

in surgical history, 2
von Recklinghausen disease, 918
VRAM flap. See Vertical rectus 

abdominis myocutaneous 
flap

Vulvar diseases and disorders
benign

differential diagnosis of, 
1287–1290

surgery for, 1287–1290
malignant, 1290–1291

W
Wallerian degeneration, 915
Wallerian degeneration, of distal 

nerve, 1088
Wandering spleen, 665
Warfarin, 55t, 875
Warren shunt, 596i, 600
Warthin tumor, 299
Warts, 1048
Washed red blood cells, 42
Watchful waiting, 811
Water

absorption of, in small intestine, 694
body, distribution of, 126–127
secretion of, in small intestine, 694
volume disorders of, 127–129

Water balance, in colon, 728, 728t
Watery diarrhea, 741
WDHA syndrome, 663
Web spaces, of hand, 1090
Weber tuning fork test, 264–265, 265t
Webs, esophageal, 493
Wedge fracture, 986
Weight loss

bariatric surgery for. See Bariatric 
surgery

endoscopic approaches for, 1171
massive, body contouring after, 

1075–1076
Wells score, 874
Wermer syndrome, 

hyperparathyroidism in, 311
Wernicke encephalopathy, 894
Whipple procedure

for chronic pancreatitis, 654
for pancreatic adenocarcinoma, 

658, 658i
for small intestinal cancer, 705

Whipple’s triad, in insulinoma, 662
Whole-brain radiation therapy 

(WBRT), 924
Wide-awake local anesthesia no 

tourniquet (WALANT), 1081
Williams syndrome, 462–463
Wilms tumor, 1150–1152, 1151i, 1151t
Windkessel effect, 428
Winter’s formula, 134
Wiskott-Aldrich syndrome, 672
Wolffian cyst, 1288
World Health Organization (WHO) 

Guidelines for Safe Surgery, 
82–83

Wound(s)
acute, 67

healing of, 73
treatment of, 75

chest, sucking, 229
chronic, 67

healing of, 73
management of, 78

classification of, 116t
clean, 116t
clean/contaminated, 116t
contaminated, 116t, 1046
contraction of, 70
debridement of, 1047
diabetic, 1031
dirty, 116t
failure of, mechanical, 74i, 74–75
infected, 74, 1031
irrigation of, 1047
peripheral vascular, 1031–1032
postoperative, 48–51, 78
pressure bandages for, 1047
pressure sores, 1032
puncture, 1046
radiated, 1032
reconstruction of, 1029
sternal, 1060
suturing of, 1034–1036, 1035i
treatment of, 1046–1048

Wound care
in burns, 252–253
postoperative, 37–38, 78

Wound closure, 76
primary, 1029–1030
secondary, 1030
surgical technique for, 76, 76i
suturing, 1034–1036, 1035i
tertiary, 1030
vacuum-assisted, 1030–1031
Z-plasty for, 1034, 1036, 1036i, 1036t
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Wound conversion, in burns, 249
Wound dehiscence, postoperative, 

49–50
Wound healing, 67–79

angiogenesis in, 69
clinical, 67
collagen fiber remodeling in, 70, 70i
complications of, 74–75
contraction in, 70, 1034
delayed primary closure in, 67, 76
epithelialization in, 69–70
fibroplasia in, 68–69
in gastrointestinal tract, 70–71
growth factors in, 1028
hemostasis in, 68
immune compromise effects on, 1031
impaired

clinical findings in, 73–74
pathogenesis and, 72–73

impediments to, local and systemic, 
73t

inflammation in, 68
dysregulated, 72

malnutrition and, 72
matrix synthesis in, 69, 69i
mechanism of, 67–71, 68i
nutrition effects on, 1031
phases of, 1028–1029
primary, 67, 1028
radiation effects on, 1032

regeneration in, 72–73
scar formation in, 72–73
secondary, 67, 1028
smoking effects on, 1031
tertiary, 1028
tissue hypoxia and, 72, 72i
wound contraction in, 70

Wrist joint, 1078–1079
arthritis of, 1092–1093
arthroscopy of, 1097
aspiration/infiltration technique for, 

1024, 1024i
dislocations of, 1087
fractures of, 1086–1087
sprains of, 1087

Wrong-patient surgery, 82
Wrong-site surgery, 82

X
Xanthelasma, 982
Xanthochromia, 926
Xanthogranulomatous pyelonephritis, 

1241
Xenografts, 252
Xenotransplantation, 1216
Xiphoid process infection, 351
X-ray studies

abdominal, 506
in acute pancreatitis, 648
in perforated peptic ulcer, 546

chest. See Chest x-ray
in degenerative disease of cervical 

spine, 948
in duodenal ulcer diagnosis, 533
gastrointestinal, 507
in hepatic abscess, 611
in Hirschsprung disease, 1128
of large intestine, 744i
in metacarpal fractures, 1085
in phalangeal fractures, 1085
plain film

of central nervous system,  
897–898, 898i

in renal trauma, 1251
in spinal cord injury, 913

Y
Yersinia enteritis, 709
Young and Burgess system, 1008, 

1009i

Z
Zenker diverticulum, 477i, 477–478
Zollinger-Ellison syndrome, 533, 

538–539
Zona fasciculata, 817
Zona glomerulosa, 817
Zona reticularis, 817
Z-plasty, 1034, 1036, 1036i, 1036t
Zygomatic fractures, 1065–1066
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