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PREFACE

Rational therapy of surgical patients depends on
knowledge of the biologic science of the disor-
ders seen by surgeons. Surgeons need a ready
source for updating their knowledge of basic sci-
ence relevant to the problems of their patients.
They must acquire this knowledge without peri-
odically starting over as premedical students.
Pertinent biologic science is broader than the
usual subject matter presented as pathophysiol-
ogy. However, a volume of reasonable size can-
not cover exhaustively all the scientific informa-
tion on which the practice of surgery rests. To
focus this book on the knowledge essential to the
surgeon, we have chosen clinical scientists rath-
er than basic scientists to write these chapters.

The subject matter and the order of presenta-
tion were conceived to facilitate clinical correla-
tion with biologic science. Some chapters, such
as those in which cell and fluid balance are dis-
cussed, cover general topics relevant to all organs
and systems; some, a system (the heart and circu-
lation, for example); others, a single organ (the
kidney). This organization recognizes that cellu-
lar function is basic to all biologic science; it also
reflects the relevance to surgical disorders of the
interaction of cells with cells, systems with sys-
tems, organs with organs, and the body with the
external environment. The book concludes with
a chapter about statistics to help the reader to
judge the significance of new information:

Because the book is designed as an edited edu-
cational source book, not as an exhaustive re-
view, each chapter is followed by a supplemen-
tary reading list, not by an extensive supporting
reference list.

To assist the reader in correlating biologic sci-
ence with clinical problems, we developed a tool
for identifying the science relevant to clinical
problems of interest. Use of this tool is presented
in the Introduction to the Problem List.

As editors, we thank all our contributing au-
thors for their chapters and help in revisions to
meet our goals. Their names at the head of each

chapter acknowledge their contributions.



It is harder to convey the essential contribu-
tions of Ann DeHuff Peters, who did major revi-
sions on a number of chapters. She met with us
during our editorial sessions and provided in-
valuable advice. As is true of all the writings of
her husband. without Ann’s editorial skill and
patience, his chapters would never have reached
the printed page. We are also grateful to Sue Sei-
gal, who, in addition to the arduous tasks of keep-
ing track of the chapter manuscripts, the remind-
ers of deadlines, and so forth, helped with the
editing and the typing of much of the book.

Lin Richter Paterson, George D. McKinnon,
and Elizabeth M. Welch of Little. Brown and
Company guided us in the work and were partic-
ularly helpful in transforming our concept of the
Problem List into a workable system.

Other authors will know that our colleagues
and families made this book nossible by their tol-
erance for our neglect during its preparation.

R.M. P.
E.E.P.
J.R.B.
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INTRODUCTION TO
THE PROBLEM LIST

The practice of surgery is problem solving. The
Problem List in this book is a tool to help the
reader relate basic science information to patient
care. To identify the relation of clinical problems
to the text, the problems are annotated in four
ways:

1. In the chapter outlines to provide an overview
of selected clinical problems pertaining to the
chapter as a whole.

2. In the text as insets to alert the reader to rele-
vant clinical problems.

3. In the Problem List (p. xvii) to facilitate the
reader’s ability to relate the subject matter of
the various chapters to a given clinical prob-
lem.

4. In the index at the end of the book.

By referring to the Problem List, the reader can
elect at which level to examine a finding. For ex-
ample, in considering hypoxia, the reader will
recognize that it will be listed under the main
topic, Repiratory Disorders. The reader will then
turn to the Respiratory Disorders entry (present-
ed in alphabetic order between Radiation and
Sepsis) and find hypoxia listed (again in alpha-
betic order). As can be seen on page xxi, the read-
er will be led to discussions in Chapters 1 (The
Cell), 5 (Pain), 6 (Response to Injury), 11 (Oxygen-
ation and Acid-Base Balance), and 14 (The Lung).
By following the lead of the Problem List, the
reader derives an integrated view of the biologic
science associated with hypoxia, a frequent clini-
cal problem.

We have abridged a case from the American
College of Surgeons Surgical Education and Self-
Assessment Program (SESAP) III examination to
illustrate the use of the Problem List. We have
supplied (in italics) the descriptions of manage-
ment decisions that were required in the exam.
As you read the case, use the insets to find the
selected components of biologic science neces-
sary for optimum patient management.

xiii
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PROBLEM 5

You are a general surgeon working in a well-
equipped 500-bed suburban hospital. You re-
spond to a call from the emergency department to
see a 44-year-old woman who ap-
pears gravely ill and is writhing
with severe abdominal pain. She was transported
to the hospital in an ambulance. No one accom-
panied her.

The patient’s breathlessly short answers and a
brief telephone conversation with her disinter-
ested husband indicate that she has been ill for
two weeks with increasingly severe abdominal
pain. She initially noted a dull
aching midabdominal pain and
anorexia. By three to four days the constant pain
spread throughout her abdomen, and she devel-
oped nausea with intermittent vomiting, The
vomitus was brown, liquid, and malodorous.

One week prior to admission she began having
four to eight liquid stools each day. The volume
and characteristics of the fecal material were not
noted. Three days before admission she was un-
able to drink or to ingest anything without vomit-
ing. She developed abdominal distention and be-
came lightheaded, making it difficult to stand or
walk. The increasingly severe abdominal pain
led to her hospitalization.

She was taking phenothiazine (Mellaril) for
chronic schizophrenia until three days before ad-
mission. She has taken oral contraceptives for
len years.

Examination reveals an apprehensive, obese
(she reports 210 1b), tachypneic woman. Systolic
blood pressure is 96, pulse rate is 140, tempera-
ture is 40°C, and respiratory rate
is 30. A physician in the emer-
gency department had placed an
intravenous catheter in a vein in the left forearm,
and introduced a urethral catheter that had
yielded 32 ml of urine. She is receiving 5% glu-
cose in 0.2% NaCl.

Her lungs are clear on auscultation anteriorly.
Heart size is not determinable, the rhythm is reg-
ular, and no murmurs are audible. Her abdomen
is distended, and the abdominal skin is shiny and
tense. Bowel sounds are absent, generalized ab-
dominal tenderness is noted, and percussion for
tympany produces distressing pain. Rectal ex-
amination reveals reduced sphincter tone and no
masses, but tenderness and fullness anteriorly:
A specimen of black liquid stool is hematest-
positive.

PAIN

DEHYDRATION

HYPOVOLEMIC
SHOCK

A nasogastric tube is inserted and the administra-
tion of Ringer’s lactate solution started. A blood cul-
ture, ECG, chest x-ray, and films of

. FLUID THERAPY
the abdomen are obtained.

Section B
Laboratory values, now available, are as follows:
hemoglobin, 11.2 gm /100 ml; hematocrit, 34%;
WBC, 28,300/cu mm, with 63% polymorphonu-
clear leukocytes, 27% segmented neutrophils,
7% lymphocytes, 2% monocytes, 1% metamyelo-
cytes and adequate platelets; serum sodium, 134
mEq/liter; serum potassium, 2.8
mEq/liter; serum chloride, 94
mkEq/liter; serum carbon dioxide
content, 21 mEq/liter; BUN, 26 mg/100 ml; se-
rum creatinine, 1.8 mg/100 ml; serum glucose,
332 mg/100 ml; and serum amylase, 18 units
(normal, 4 to 25 units). Urine specific gravity is
1.026, pH is 5.0, protein is +2, glucose is +1, and
ketones are negative. Arterial blood gases are
Po,, 96 torr; Pco,, 39 torr; and pH, 7.33.

In the brief period after admission to the emer-
gency department, vital signs and urine flow im-
prove only minimally.

ACIDOSIS,
METABOLIC

A central venous catheter and arterial line are in-
serted. The rate of fluid administration is increased
and antibiotics are begun. 40 mEq of potassium are
added to the Ringer’s lactate solution.

Scction C

During the next half hour, the pulse rate de-
creases to 120 and the blood pres-
sure rises to 108/84. The rectal
temperature is 39.2 C, and the patient excretes 30
ml of urine. The central venous pressure rises to
5 cm water.

OLIGURIA

The patient is admitted to the hospital for observa-
tion in the ICU preparatory to operation.

Section D
At the appropriate time, you proceed with celio-

"tomy. Malodorous air is released as the peritone-

um is incised. A diffuse fibrinopurulent peritoni-
tis is present. An inflammatory mass is noted in
the right lower abdomen. The stomach, gallblad-
der, liver, and duodenum are normal except for
edema of the visceral peritoneum. The small in-
testine proximal to the mass in the right lower
quadrant is distended and edematous; a pulse is
palpable in the superior mesenteric artery at the
base of the mesentery. All of the colon proximal



to the sigmoid is distended and
thickened. As loops of small in-
testine are teased away from the ILEUS
mass in the right lower quadrant, OXYGEN otk
an abscess confined to the pelvis and right iliac
fossa by loops of small intestine and sigmoid co-
lon is entered. A sample of purulent exudate is
obtained for culture. Part of the wall of this ab-
scess is composed of 43 cm of violaceous to black,
necrotic terminal ileum with multiple perfora-
tions. Patches of subserosal black tissue are not-
ed to 6 to 8 cm proximal to the junction of normal
and necrotic bowel. The mesentery in this region
is suffused with hemorrhage. The distal 1 cm of
ileum and the cecum appear to be perfused nor-
mally. A bowel resection is performed, and as the
mesentery is transected, clots are noted to ex-
trude from the mesenteric veins.

SEPSIS,
GENERAL

The necrotic segment of the ileum was resected.
Ileostomy and distal mucus fistula are made be-
cause primary anastomosis was
judged to be unsafe. The abscess
was drained and the skin left to
close by secondary intention.

SECONDARY
HEALING WOUND

Section E

In closing the operative incision, an umbilical
hernia is repaired. One unit of red blood cells and
two units of whole blood are administered to re-
place an estimated blood loss of 900 ml. She is
also given 11 liters of crystalloid
over five hours. Urine flow aver-
ages 54 ml/hour. Arterial blood
gases near the end of the operation are Po,, 251
torr; Pco,, 40 torr; pH, 7.28. Serum sodium is 132
mEq/liter and serum potassium is 4.1 mEq/liter.

Upon admission to the intensive care unit, rec-
tal temperature is 38 C, blood pressure is 130/72,
pulse rate is 108, and respiratory rate is 18. Me-
chanical ventilation is established with an FIO,
of 0.5 and tidal volume of 1200 cc. Intermittent
mandatory ventilation is set at 8/minute and
positive end-expiratory pressure (PEEP) at 5 cm
water.

Forty-five minutes after admission to the in-
tensive care unit, her temperature has increased
to 39.8 C. Five minutes later, her temperature is
40.2 C, pulse rate is 142, respiratory rate is 34,
and blood pressure is 102/82.
She is perspiring profusely; her
face and trunk have bluish mottling, her jaws are
clenched, and her upper extremities are rigid.

TRANSFUSIONS,
MULTIPLE

SEPTIC SHOCK

INTRODUCTION TO THE PROBLEM LIST Xv

Her urine has become dark reddish and flow has
decreased to 10 ml in the past 30 minutes.

A Swan-Ganz catheter is inserted and another
blood culture is obtained.

Section F

Within 20 minutes, the patient’s temperature is
41 C, pulse rate is 156, and cyanotic mottling is
more apparent and generalized.
Her systolic pressure is 90. The
ECG monitor shows sinus tachycardia.

SEPSIS, GENERAL

Patient is put on cooling blanket. The rate of infu-
sion of Ringer’s lactate is increased, antibiotics are
continued, and reoperation is considered.

Section G

The patient responds to treatment. Four days lat-
er the patient’s condition is relatively stable.
Temperature ranges from 37.4 to 38 C, pulse from
88 to 104, and blood pressure from 110/70 to
126/78. Central venous pressure ranges from 5 to
7 cm water and urine flow from 560 to 730 ml
every eight hours. The ventilator
is set at FIO, 0.4 with a tidal vol-
ume of 1200 cc. Intermittent
mandatory ventilation is 8/minute and positive
end-expiratory pressure (PEEP) is 5 cm water.
The arterial blood gases are Po,, 86 torr; Pco,, 41
torr; and pH, 7.41.

However, the patient is increasingly restless,
complains of inability to ‘‘get enough air,” and
develops a temperature of 39.6 C. Breath sounds
are audible bilaterally and anteriorly. The abdo-
men is rounded and tympanitic. Bowel sounds
are absent, with guarding on palpation, particu-
larly on the right side of the abdomen. The pulse
rate has increased to 124, blood pressure has de-
clined to 90/78, and urine flow has decreased to
22 ml in the past hour. The operative incision is
clean and has early granulation tissue. The ECG
monitor has not changed.

ARTIFICIAL
VENTILATION

The diagnostic considerations include recurrent in-
traabdominal abscess, pulmonary
embolus, and ARDS. Noninvasive
tests do not identify an intraabdo-
minal abscess.

SUBPHRENIC
ABSCESS

Section H

The patient’s condition improves. Pulse rate de-
creases to 114, blood pressure becomes 100/70,
urine flow increases to 36 ml/hr, and body tem-
perature subsides to 39.0 C.
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The abdomen is reexplored and two abscesses are
drained, after which the patient inakes a satisfac-
tory recovery.

We have used the Problem List concept, which is
employed throughout the text, to analyze a com-
plex case of intestinal perforation from SESAP III.
We chose 14 problem-identifying insets; other
readers might have chosen different insets more
suitable to their interpretation and interests. The
insets of our choice pertaining to this case from
SESAP are pain; dehydration; hypovolemic shock;
fluid therapy; acidosis, metabolic; oliguria; sepsis,
general; ileus; oxygenation, tissue; secondary heal-
ing; transfusions, multiple; septic shock; artificial
ventilation; and subphrenic abscess. Depending on
the readers’ interest, they may select any or all of
these topics in the Problem List with the expecta-
tion that reading the text to which they are re-
ferred will result in an integrated review of the
biologic science associated with the scientific man-
agement of this patient. Thus, the clinical problem
notations provide a bidirectional method of corre-
lating patient management with biologic science.



PROBLEM LIST

The clinical problems noted in the te t are :
ranged alphabetically within this list ur der t

following entries:

Acid-base disturbances
Blood

Cancer

Drug therapy and toxicity
Electrolytes, osmolality
Evaluation of the literature
Fluid exchange

Fluid therapy
Gastrointestinal disorders
Heart and circulation
Immunologic disease
Kidney

Liver disease

Metabolism

Nervous system
Radiation

Respiratory disorders
Sepsis

Shock

Skeletal problems

Spleen

Transplant

Trauma (injury)

Wound healing



Xviii

Acid-base disturbances

Acidosis, 284, 288
Acidosis, metabolic, 179, 262, 263, 292, 293
298, 299, 312, 364, 365

Acidosis, respiratory (hypercapnia), 117, 292,

293, 296, 312, 364, 381
Alkalosis, 284
Alkalosis, metabolic, 262, 268, 293, 312, 364

Alkalosis, respiratory (hypocapnia), 292, 293,

298, 312, 364, 366, 375

Ketosis. See Acid-base disturbances, acidosis,

metabolic

Blood
Anemia, general, 289, 291, 343. See also Fluid

therapy, hemodilution
Anticoagulation therapy, 255
Bleeding—hemorrhage, 230, 274
Clotted vascular prosthesis, 254
Coagulopathy, 241, 419
Embolus, pulmonary, 254, 256, 259, 358
Hematocrit, 275
Heparin resistance, 244
Methemoglobin, 291
Pernicious anemia, 393
Petechiae, 233
Phlebothrombosis, 254
Platelet dysfunction, 231
Polycythemia, 289
Postphlebitic syndrome, 256
* Purpura, 233
Sickle cell anemia, 291, 312
Spherocytosis—anemia, 7
Thalassemia, 292
Thrombocytopenia, 231
Thrombocytosis, 237
Thrombophlebitis, 259
Thrombosis, 233, 235
Transfusion reaction, 317
Transfusions, multiple, 248, 252

Cancer

Cancer, biliary tract, 437

Cancer, breast, 8, 76, 85, 209

Cancer, colon, 208, 209, 270, 403

Cancer, chemotherapy, 13, 80, 81, 208, 234

Cancer, cytology, 9

Cancer, esophagogastric, 110, 402

Cancer, general, 8, 10, 11, 15, 20, 25, 29, 38,
66, 156, 157, 159, 161, 164, 188, 393

Cancer, hepatic (hepatoma), 207, 421, 442

Cancer, immunotherapy, 200

Cancer, lung, 14, 81, 86, 208, 209

Cancer, lung, oat cell, 14

Cancer, malnutrition, 193

Cancer, oropharyngeal, 73

Cancer, uterus, 87, 207
Cancer, familial, 16

Cancer, germ cell, 14, 207
Carcinogenesis, 78
Carcinomatosis, 234, 248, 251
Hodgkin's disease, 73, 87
Leukemia, 204

Lymphoma, 207

Melanoma, 80, 193, 207, 209
Seminoma, 80

Drug therapy and toxicity
Analgesics, 156, 163
Anesthetics, 8
Chemotherapy toxicity, 15
Drug addiction, 157, 158
Drug detoxification, 23
Drug therapy, 6
Drug toxicity, 234, 245, 402
Narcotics, 161, 163, 164
Salicylate poisoning, 298

Electrolytes, osmolality
Electrolyte balance, 4
Fluid and electrolytes, 5
Hyperkalemia, 132, 178, 180, 183, 272, 312,

314, 321
Hypernatremia, 267
Hyperosmolarity, 267, 276
Hypocalcemia, 248, 321
Hypochloremia, 269

Hypokalemia, 268, 269, 272, 293, 299, 312, 314

Hyponatremia, 267, 268, 269, 272, 274, 309,
310, 312, 314

Hypoosmolarity, 267, 276

Sodium retention, 128, 183, 423

Evaluation of the literature
Cancer survival, 446
Causes of death, 447
Choice of operation, 452
Cross-correlation, 471
Does the drug work, 458, 460, 461
Eligibility, 453
Evaluation therapy, 446
Exclusion, 453
Historical controls, 450
How reliable is a predictor, 458, 462, 477
Informed consent, 453
Lost to follow-up, 476
Mean value, 455
Multiple variables, 465
No effect, 457
Population samples, 449
Prospective vs. retrospective studies, 448
Relations between variables, 460
Sample size, 451, 457

~ Cancer, radiation, 90
*Cancer, skin, 37, 91
Cancer, therapy, 68

Significance, 449, 457
Significance of relationship, 465



Skewed data, 458

Statistical errors, 456

Stratification, 451

Surgical skill, 450

Survival curves, 477

Will treatment lengthen life, 460, 475

Fluid exchange

Ascites, 413, 415, 424, 425, 432, 434
Dehydration, 263, 267, 274, 310, 312, 314, 404
Diarrhea. See Gastrointestinal disorders
Edema, 266, 290, 415

Edema, cerebral, 150

Edema, leg, 256

Edema, pulmonary. See Respiratory disorders
Fluid shifts, 132

Hypoproteinemia, 266, 419, 426

Protein loss, 106

Sodium diuresis, 128

Sweating, 274

Vomiting. See Gastrointestinal disorders

Fluid therapy

Blood substitutes, 282, 287

Blood transfusion, 289

Diuretics, 317

Fluid overload, 275

Fluid retention, 19, 128, 178, 179, 183

Fluid shifts. See Fluid exchange

Fluid therapy, general, 271, 272, 275, 309, 427
Hemodilution, 335, 371 )
Hyperalimentation, 99, 116, 200, 263, 321
Hypervolemia, 258, 343

Gastrointestinal disorders

Achalasia, 394

Acid peptic disease, 8

Adhesions, intestinal, 404

Bowel anastomosis, 57

Bowel perforation, 214, 270

Bowel preparation, antimicrobial, 248

Bowel sutures, 51

Cancer. See Cancer

Colon, cancer. See Cancer

Diarrhea, 84, 262, 264, 267, 270, 275, 309, 312,
397, 418

Digestion, 22, 23

Diverticulitis, 215, 403

Diverticulosis, 403

Dysphagia, 391

Epiphrenic diverticulum, 394

Esophageal varices, 422, 424, 428, 429, 430,
432, 434

Esophagitis. 398, 402

Gastric acidity, 285

Gastric ulcer, 240

Gastri.is, 397

Gastroduodenal ulcer, 388

Hematemesis, 422

PROBLEM LIST Xix

Hiatus hernia, 398

Hyperemesis, 394

Ileostomy, 271

Ileus; 394, 398, 404

Intestinal obstruction, 36, 87, 115.

Intestir~l pseudo-obstruction, 398

Radiation enteritis, 398, 401

Regional enteritis (Crohn’s disease), 115, 401

Scleroderma, 394

Short bowel syndrome, 401

Sprue, 401

Stress GI bleeding, 239, 240, 399

Ulcer, peptic, 215, 321, 388

Ulcer, peptic, medical management, 391

Ulcerative colitis, 204

Upper GI bleeding, 397

Vomiting, 262, 264, 267, 275, 293, 299, 309,
312, 397, 404

Zenker's diverticulum, 394

Heart and circulation

Adrenergic drugs, 317, 326

Alpha-adrenergic drugs, 325

Alpha blocker, 326

Afterload—vascular resistance, 184, 275

Angina pectoris, 253

Aortic insufficiency, 343

Aorlic stenosis, 344

Aortic valve disease, 324, 327, 345

Arteriosclerosis. 253, 335, 336

Beta-adrenergic drugs, 325

Beta blockers, 326

Bradycardia, 326, 333

Cardiac failure, 275, 321, 327, 339, 345, 365,
368, 369, 373

Cardiac tamponade, 327

Cardiogenic shock. See Shock

Cardiomyopathy, 331

Cardiopulmonary bypass, 288

Cardiovascular surgery. 317

Congenital defects, 72

Coronary artery disease, 324. 3406, 342, 344

Coronary artery insufficiency, 253. 326, 330,
331, 356, 337, 346

Coronary artery occlusion, 240 332, 333, 336,
340

Coronary ischeiaia, 253

Iindoarteritis, 84

Epinephrine, 325

Exercise stress, 342 363, 365

Heart block, 333

High outpul cardiac ‘zilure, -28

Hypertension, 315, 334, 337

Hypotension, 326, 33G

Hypothermia, 154

Mitral insufficiency. 344, 345

Mitral stenosis, 345

Mitral valve disease, 324. 325, 329



XX

Myocardial infa. * 340
Norepinephrine, 325

Pericarditis, 85, 346

Preload, cardiac, 275, 329
Pulmonary wedge pressure, 328, 369
Right ventricular failure, 340
Supraventricular tachycardia, 325, 334
Tachycardia, 326, 334, 337, 338
Tetralogy of Fallot, 370

Tricuspid valve disease, 328
Vasoconstriction, 180, 317, 325
Vasodilation, 325

Ventricular aneurysm, 344
Ventricular arrhythmias, 341

Immunologic disease
Agammaglobulinemia, 188, 194
Agranulocytosis, 192
Allergy, 8, 193
Anaphylaxis, 258
Antiobiotic allergy, 223
Asthma, 360, 369
Complement activation, 374
Immune deficiency states, 188
Immune depression, 107
Immune dysfunction, 6
Immune response, 178, 179, 183
Lymphopenia, 80
Myasthenia gravis, 8, 155.

Kidney
Kidney infarction, 304
Nephrotic syndrome, 307
Oliguria, 180, 273, 307, 318, 320
Polyuria, 317, 319
Proteinuria, 307

Renal failure, 84, 117, 204, 223, 238, 263, 272

Renal failure, acute, 307, 316, 320
Uremia, 234, 238

Liver disease
Cholangitis, 436
Cholecystectomy, 436
Cholecystitis, 217, 436
Cholelithiasis, 418, 435, 436, 443
Cirrhosis, 61, 244, 251, 421, 422, 433, 442
Cirrhosis, alcoholic, 424
Common duct stone, 436

Hepatic encephalopathy, 415, 420, 429, 430

Hepatic failure, 420 .

Hepatic resection, 411, 421, 437

Hepatic vein occlusion (Budd-Chiari syn-
drome), 424, 427

Hepatitis B, 442

Jaundice, 419, 435, 437

Jaundice, obstructive, 437

Liver function tests, 420

Liver transplant, 442

Peritoneovenous (LeVeen) shunt, 425

Portal hypertension, 427, 433, 434, 443

Portocaval shunt, 422
Pruritus, 435

Splenorenal shunt, 432
Trauma. See Trauma (injury)

Metabolism
‘Addison’s disease, 310
Diabetes insipidus, 314
Diabetes mellitus, 293, 299, 309, 315
Fasting, 111
Gastrinoma, 389
Glucosuria, 309
Hyperalimentation. See Fluid therapy
Hyperglycemia, 178, 179, 180, 182, 276
Hyperparathyroidism, 314
Hyperthyroidism, 8, 15, 24, 326
Hypoaldosteronism, 310
Hypoglycemia, 419
Hypothermia, 154, 287
Hypothyroidism, 314
Inappropriate antidiuretic hormone, 310
Insulinoma, 389
Malnutrition, 231, 251, 312
Multiple endocrine adenopathies, 388
Muscle wasting, 98, 178, 182, 183
Obesity, 8, 111, 359, 363, 384
Pancreatic adenomas, 388
Pheochromocytoma, 326
Protein synthesis, 22
Starvation, 106, 109, 263

Nervous system
Acupuncture, 163
Analgesics, 156, 163
Anxiety, 172
Brain injury, spasticity, 147, 153
Brainstem, 149
Carpal tunnel, 138
Causalgia, 134
Cerebrovascular insufficiency, 241
Cervical rib, 138
Coordinated movement, 151
Cortical injury, 153
Decerebration, 148, 149, 150
Depression, 165, 170, 172
Disc, herniated, 155
Drug addiction, 157, 158
Edema, cerebral, 150
Entrapment, 138
Head injury, 298, 310, 364
Hematoma, intracerebral, 150
Muscle fatigue, 146
Myasthenia gravis, 8, 155
Narcotics, 161, 163, 164
Neuropathy, 170
Neuropathy, peripheral, 153, 171
Pain, 180, 184, 314, 342, 383
Pain, chronric, 157, 170
Pain, control, 158
Pain, lower back, 173



PROBLEM LIST XXi

Pain, phantom, 163 Lung disease, general, 291
Pain, visceral, 161 Obstructive lung disease, 296, 357, 359, 360,
Pain, wound, 156, 161 361, 375, 376, 378, 380, 381, 384
Paraplegia and quadraplegia, 142 Oxygen toxicity, 283, 300, 374
Peripheral nerve injury, 153, 170 Pneumonia, 201
Peripheral nerve repair, 139 Pneumonia, viral, 202
Poliomyelitis, 155 Pneumothorax,
Seizures, 174 Pneumothorax, tension, 329, 382
Spasticity, 154 Positive pressure ventilation, 329
Spinal cord injury, 132, 151, 154 Postoperative ventilatory disturbances, 356,
Spinal cord transection, 144 362, 365, 374, 384
Spinal injury, spasticity, 154 Pulmonary embolism. See Blood, thrombosis
Stroke, 150, 151, 153, 240 Pulmonary fibrosis, 354, 383
Transcutaneous stimulation (TENS), 163, 170 Pulmonary hypertension, 366, 367
Transient ischemic attacks (TIA) 241 Pulmonary resection, 358, 374
Trigeminal neuralgia, 171 Respiratory insufficiency, 106
Radiation Sepsis
Dermatitis radiation, 85, 90 Abscess, 218
Diagnostic x-rays, 68 Antibiotics, 318
Radiation, cataract, 72, 84 Bacteremia, 216
Radiation, ulcer, 94 Bacterial endocarditis, 346
Radiation exposure, 78 Candida, 226
Radiation necrosis, 68, 75, 89 Cholera, 7, 269
Radiation necrosis, bone, 93 Fever, 218, 239, 273
Radiation sickness, 76, 82, 84 Fungemia, 226
Radiotherapy, 12 Gas gangrene, 7
Telangiectasia, 78, 89 Herpes zoster, 203
Xeroderma pigmentosa, 78 Infection, opportunistic, 206

Infections, 188

Inflammation, 28

Parasites, 202

Pelvic abscess, 215

Peritonitis, 112

Pneumonia, 201

Pneumonia, viral, 202

Poliomyelitis, 155

Postoperative fever, 217

Sepsis, general, 107, 113, 115, 180, 182, 184,
218, 231, 239, 241, 249, 419, 436, 437

Sepsis, respiratory, 227

Septic shock. See Shock

Subphrenic abscess, 215

Syphilis, 155

Tetanus, 155

Tuberculosis, 202

Urinary infections, 201

Wound infection, 48, 49, 201, 217

Respiratory disorders
Acidosis, respiratory (hypercapnia). See Acid-
base disturbances
Acute respiratory distress syndrome (ARDS),
350, 352, 354, 371, 373, 374, 375, 377, 381,
383, 384
Air emboli, 281
Alkalosis, respiratory (hypocapnia). See Acid-
base disturbances
Altitude sickness, 289
Alveolar ventilation, 300
Artificial ventilation, 332, 363, 364, 365, 369,
375, 378, 380, 381, 384
Assessment of pulmonary reserve, 356
Atelectasis, 351, 353, 357, 359, 362, 369, 377,
' 381, 383
Carbon monoxide poisoning, 291
Chest injury. See Trauma (injury)

Cough, 365

CPAP, 384 Shock

Dyspnea, 361, 365, 379 Hypovolemia, 180, 183, 184, 262, 266, 268,

Edema, pulmonary, 328, 329, 352, 353, 359, 275, 293, 305, 306, 309, 312, 314, 316, 317,
363, 368, 371, 375, 377, 384 318, 342

Effusion, pleural, 85 Hypovolemic shock, 6, 7, 220, 264, 265, 269,

Hemoptysis, 369 270, 271, 290, 299, 328, 329, 368

Hyperventilation, 273 Low cardiac output, 184, 289, 290, 291, 299,

Hypoxia, 6, 150, 184, 289, 290, 298, 300, 364, 305, 316, 331, 341, 354, 368, 369, 375, 378,
374 381, 382, 384, 424

Hypoxia, high altitude, 358, 364, 366 Multiple organ failure, 249

Hypoxemia, 284, 288, 331, 373, 375, 378, 384 Septic shock, 436
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Shock, 154, 249

Skeletal problems
Arthritis, 240
Carpal tunnel, 138
Cervical rib, 138
Muscle contractility strength, 25
Muscle fatigue, 146
Prosthesis, 234
Scoliosis, 361

Spleen
Hypersplenism, 434, 435
Splenectomy, 434
Splenomegaly, 421, 428

Transplant
Organ transplants, 193, 194
Rejection, 206

Trauma (injury)
Brain injury. See Nervous system
Burn, 92, 113
Chest injury, 296, 361
Hemarthrosis, 245, 246
Hip fracture, 258
Injury (trauma), 113, 138, 230, 265, 318
Kidney injury, 304
Liver injury, 411, 415, 437, 441
Long bone fracture, 112
Multiple trauma, 214, 249, 314
Portal vein injury, 441
Response to injury, 112, 188

Wound healing

Abrasion, 58

Adhesions, 57

Choice of suture, 50
Contractures, wound, 42
Dehiscence, wournd, 43
Delayed wound healing, 31, 47
Disruption, wound, 107
Healing skin, 37

Healing tendon, 36, 52
Hernia, 57

Joint contracture, 44

Keloids, 29, 54, 61, 109
Lathyrism, 34, 61

Primary closure of wound, 49
Scar, hypertrophic, 29, 54, 61
Scar formation, 28, 36

Scar prevention, 52, 53

Scar revision, 52, 54
Secondary closure of wound, 49
Secondary healing, 31, 39, 58
Skin grafts, 42

Stitch abscess, 54

Strictures, 41

Suture removal, 54

Tracheal sutures, 51

Ulcer, skin, 43, 59

Ulcers, leg, 38

Wound drainage, 262

Wound healing, 178



