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INTRODUCTION 

The ultimate goals of preoperative medical assessment of patients are to reduce the morbidity of surgery, to increase the quality but decrease the cost of perioperative care, and to return the patient to desirable functioning as quickly as possible. Traditionally, these goals have been facilitated by a preoperative meeting between the patient and the anesthesiologist. The meeting has five specific purposes: 

1.


To obtain pertinent information about the patient‘s medical history and physical and mental conditions, in order to determine which tests and consultations are needed. 

2.


Guided by patient choices and the risk factors uncovered by medical history, to choose the care plans to be followed. 

3.


To obtain informed consent. 

4.


To educate the patient about anesthesia, perioperative care, and pain treatments in the hope of reducing anxiety and facilitating recovery. 

5.


To make perioperative care more efficient and less expensive. 

Reducing anxiety and obtaining informed consent are discussed in other chapters. The importance of these goals should not be overlooked during preoperative evaluation. Most of the data indicate that recovery occurs more quickly when the anesthesiologist allays the patient‘s concerns, informs the patient about what is to come, and plans postoperative pain therapy with the patient 1, 2, 3, 4, 5 (Ch. 69). 

The other functions of preoperative evaluation are closely related: the acquisition of a pertinent medical history and of information about physical and medical conditions. These functions affect all the decisions about testing, consultation, and discussion of care plans with the patient and lead to patient education, setting expectations for the patient‘s postoperative pain therapy and recovery plan, and cost reduction. 

Thus, the first two functions of preoperative evaluation—optimizing patient health before surgery and/or planning the most appropriate perioperative management—not only improve perioperative outcome but also reduce costs. Data supporting this claim are substantial, but indirect; studies of perioperative morbidity over 4 decades repeatedly show that preoperative patient conditions are significant predictors of postoperative morbidity. 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30  Specifically, less severe manifestations of adverse preoperative conditions are associated with lower perioperative morbidity and mortality (Table 23–1 and Fig. 23–1). The data imply (but do not prove) that preoperative treatment of conditions such as congestive heart failure and diabetes can reduce the severity of disease and thus perioperative morbidity and mortality. For this to occur, preoperative assessment must be accomplished far enough in advance to give the primary care physician a “second opinion” that guides therapy and consultations toward optimizing the preoperative health status of the patient. This step obliges the preoperative evaluator to take a thorough history and to determine the extent of consultation with the primary care physician that is needed to judge optimal health and the potential for improvement of preoperative status. 
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TABLE 23–1. Mortality Risk for Elective Surgery, Determined for Various Degrees of Coexisting Disease 

FIGURE 23–1 Estimated risk of hospital mortality in relation to age, preoperative disease, and surgery. Elective surgery, top triangle; emergency surgery, bottom triangle. (From Pedersen et al22 )
Preoperative evaluation produces other benefits as well. Patient education about perioperative care expectations can radically reduce the length of stay and costs (Table 23–25 ). Moreover, preoperative consultations may initiate additional risk-modification tactics such as reducing tachycardia 5  or the stress on plaque, 31, 32, 33, 34, 35  controlling hypertension, 36, 37, 38  perioperative cessation of smoking, 39, 40, 41, 42  nutritional fortification, 43, 44  immunization, 45  and stamina/strength training 46, 47  and in this way improve perioperative outcome. 

TABLE 23–2. Benefits of Combining Changes in Pain Therapy With Preoperative Education of the Patient Regarding Perioperative Expectations, as Shown for Three Clinical Pathways

CLINICAL PATHWAYS

1 ("STANDARD" n=117)
2 (n=142)
3 (n=46) 
Operating room time (h)
4.9±1.2
3.7±0.4
3.7±0.4

Blood loss (mL)
1,948±740
1,240±527
1,147±510

Length of stay (d)
4.6±1.2
1.7±0.6
1.12±0.3

Hospital cost
$21,870
$14,206
$12,886

Satisfaction with pain therapy (% of pts.)
86.7%
94%
97.5%

Overall satisfaction (% of pts.)
90%
90.5%
92%

Readmission rate (%)
2.4%
2%
0?%
aPreoperative education of the surgical patient about perioperative expectations, coupled with changes in pain therapy, can radically reduce the length of stay and costs without loss of patient satisfaction. Pathway 1, data collected before preoperative education and changes in pain therapy; pathway 2, after education and the first change in pain therapy; and pathway 3, after education and further refinement in pain therapy.

Modified from Worwag and Chodak5
TABLE 23–2. Benefits of Combining Changes in Pain Therapy With Preoperative Education of the Patient Regarding Perioperative Expectations, as Shown for Three Clinical Pathways 

Why can‘t this process of preoperative assessment be accomplished in isolation by a primary care physician or internist? Although much of the process probably could be, a condition considered “optimal for daily life” (e.g., some degree of prerenal azotemia in the patient with congestive heart failure) may not be “optimal preoperative status” (at which time vasodilation may cause hypotension or permanent renal impairment, or both). Furthermore, the process of preoperative evaluation and risk-factor modification requires a broad knowledge of the content of scientific perioperative care and a deep understanding of the context in which that knowledge is applied. Understanding the context—the environmental, sociologic, ethical, and team concepts and the economic influences—of perioperative care is almost as important as the technical knowledge on which the practice of perioperative care rests. Thus, compulsive attention to the effects of planned perioperative maneuvers on patient physiology would be desirable, perhaps even necessary, if the benefit of such pre-planning is deemed worth the cost. Preoperative evaluation by a physician is not inexpensive. However, later sections of this chapter show how preoperative planning can be much less expensive than current practices because of the ability to order tests selectively and to use education and information tools to increase efficiency, to shorten the length of stay, to reduce the rate of cancellations, and to increase patient satisfaction. In addition, preoperative assessment can uncover hidden conditions that could cause problems both during and after surgery. In this way, the anesthesiologist is able to anticipate problems and to plan therapy intended to prevent or minimize the effects of such problems. 5, 18, 31, 32, 33, 34, 35  

A study at the University of Florida in Gainesville found that preanesthetic evaluations provided information leading to changes in care plans for more than 15 percent of all healthy patients (i.e., American Society of Anesthesiologists [ASA] physical status I and II patients) and for 20 percent of all patients in general. 24  Care plans were changed because of information from observation and history; the most common conditions causing changes were gastric reflux, insulin-dependent diabetes mellitus, asthma, and suspected difficult intubation (Table 23–3). However, the data did not indicate that these changes improved patient outcome. Nevertheless, practitioners seem to believe that the discovery of these conditions calls for a change in plans, which is usually implemented in a way that delays operating room (OR) schedules and increases costs. 

TABLE 23–3. Medical Problems Discovered on Preanesthetic Evaluations That Could Prompt a Change in Patient Management

HISTORY POINT
CONCERN/AREA TO EVALUATE
ANESTHESIA PLANS THAT MAY REQUIRE EXTRA TIME

Airway perceived as difficult to intubate


Head, eyes, ears, nose, throat: airway; prior anesthesia outcomes


Obtain fiberoptic equipment; obtain skilled help 

Asthma


Pulmonary disease


Optimize therapy; use bronchodilators; possibly extubate during deep anesthesia

Diabetes, insulin-dependent


Endocrine: metabolic; diabetes
Discuss insulin management with patient and primary care doctor; monitor blood glucose intraoperatively; determine presence of autonomic neuropathy and plan management appropriately, such as administration of metoclopramide and PACU or ICU stay

Drug abuse


Social history


Consider HIV testing; prescribe medications to avoid withdrawal symptoms in perioperative period

Gastroesophageal reflux or hiatus hernia


Gastrointestinal disease: hiatus hernia


Administer H2 antagonists or oral antacids and use rapid-sequence induction of anesthesia; or use awake intubation techniques and obtain appropriate equipment

Heart disease: valve disease, risk of subacute bacterial endocarditis


Antibiotic prophylaxis


Arrange for antibiotic administration 1 h prior to surgery

Malignant hyperthermia history, family history, or suspected potential history


Prior anesthetic/surgical history


Obtain clean anesthesia machine; use appropriate technique and precautions; have agents to treat malignant hyperthermia available

Monoamine oxidase inhibitors


CNS: psychiatric/medication


Discontinue therapy preoperatively if patient is not suicidal; plan for perioperative pain therapy

Pacemaker or automatic implantable cardiac defibrillator


Cardiovascular disease: electrocardiogram


Evaluate cause of pacemaker implementation; obtain repolarizing equipment or magnet; use electrocautery with altered position; use bipolar electrocautery

Peripheral motor neuropathy


CNS disease: neurologic deficit


Avoid depolarizing muscle relaxants

Pregnancy or uncertain pregnancy


Genitourinary: pregnancy


Monitor fetal heart rate; use oral antacids; adjust status induction of anesthesia; determine status of pregnancy

Pulmonary tuberculosis


Pulmonary diseases: tuberculosis


Use disposable breathing circuit or clean equipment; ensure adequate treatment of patient prior to surgery

Renal insufficiency


Genitourinary disease


Monitor fluid status intraoperatively
CNS, central nervous system; HIV, human immunodeficiency virus; ICU, intensive care unit; PACU, postanesthetic care unit.

TABLE 23–3. Medical Problems Discovered on Preanesthetic Evaluations That Could Prompt a Change in Patient Management 

Examples of such last-minute changes are as follows: administration of a histamine (H2 ) blocker 1 to 2 hours before, and an oral antacid immediately before, entry to the operating room; the obtaining of equipment to measure blood glucose levels; the obtaining of a history of the patient‘s diabetic course and treatment from the primary care doctor as well as the patient; and the performance of fiberoptic laryngoscopy or additional procedures requiring skilled help. Thus, even if preoperative evaluation were not to alter outcome to any great degree, its ability to reduce costs by reducing laboratory tests and delays in obtaining equipment or treatments perceived to be beneficial (and medicolegally required) would be substantial and would warrant its use. Data from Stanford University, 25, 26  the University of Chicago, 5, 48  the University of South Florida, 27  the University of Rochester in New York State, 28  the University of Massachusetts, 29  and a community hospital in London, Ontario, 30  all confirm these cost advantages. Furthermore, a negative history and physical can lead to decreased resource utilization for healthy patients 23  and for those with comorbid conditions but without risk factors requiring high-intensity care. 49  In addition, preoperative evaluation gives practitioners confidence that they will not be surprised by unexpected patient conditions and gives the patients confidence that the health-care system is responding to their individual conditions. 

In the beginning, the preoperative assessment described earlier relied only on accurate history-taking and physical examination. In the 1960s, multiphasic screening laboratory tests were added to the process. This chapter evaluates the goals of preoperative medical assessment and the relative importance of history-taking, physical examination, and laboratory testing regarding the improvement of perioperative outcome, but then it goes beyond these knowledge-based steps. 

Since the first edition of Anesthesia in 1981, Roizen has attempted to describe not only current practice but also the need for innovative change. In the first edition, before the use of diagnosis-related groups (DRG) to establish fees, and before that cost-based push to reduce testing, he discussed the lack of benefit from nonselective laboratory testing. In the second edition, published in 1986, the chapter described how cost-benefit and benefit-risk analyses again pointed to the need to reduce the amount of laboratory testing. The third edition of this chapter, in 1991, also came to a nontraditional conclusion, that anesthesiologists needed to change the way they usually perform preoperative evaluation. The fourth edition of the chapter again suggested a major break with current practice, that unless anesthesiologists instituted a system of performing careful preoperative evaluations on all patients, these clinicians were in danger of doing too little assessment and even too little testing. In some areas of the United States, the pendulum may have swung too far to the “no-test” and only “cursory-assessment” side. Not surprisingly, in this fifth edition, the authors of this chapter accentuate the need to develop consensus in making a preoperative clinic effective for all and in implementing an effective electronic information system (informatics) process. However, we also emphasize the dramatic benefits of instituting a functional preoperative clinic that has gone through the stages of efficient patient evaluation, appropriate test selection, and effective prerequisite education of the patient and that is organized in a way that increases patient satisfaction. We highlight the importance and benefits of adding patient education to these processes. 

We believe that just as the practice of anesthesia has changed during the past decade, the practice of preoperative evaluation also needs to change to ensure that the best cost-benefit and benefit-risk goals are attained. Specifically, data indicate that we can produce optimal cost-benefit and benefit-risk strategies for perioperative care only when we reduce testing to that indicated by history-taking and when we institute effective patient education informed by appropriate choices for pain therapy. Outcome can be improved, patient satisfaction increased, and hospital stays shortened appropriately when education about pain therapy and about recovery is taught intensively in the preoperative clinic. The difficulty is that we must obtain a thorough history far enough in advance to allow us to perform these selected tests and to implement the necessary therapies without disrupting surgical schedules and the patient‘s perioperative care plans. This must also be done far enough in advance to give the patient and his or her significant others time to plan for the options that have been selected. 

CHANGING NATURE OF PREOPERATIVE EVALUATION 

Preoperative evaluation strives to answer three questions: Is the patient in optimal health? Can, or should, the patient‘s physical or mental condition be improved before surgery? Does the patient have any health problems or use any medications that could unexpectedly influence perioperative events? Such an evaluation must include the long-accepted standard practices: review of hospital charts and prior anesthesia records, consultation with the primary care physician, history-taking, physical examination, evaluation of laboratory tests obtained, ordering of additional laboratory tests, and the discussion of perioperative anesthesia plans (including alternatives for intraoperative and postoperative analgesia) with the patient in a way that provides accurate information and reduces patient anxiety. However, the practice of medicine has changed. The cost-conscious environment of the 1990s has made it difficult for anesthesiologists to achieve these goals using the style of the 1970s and earlier. 

For example, the increased need to minimize costs means fewer or no preoperative hospital days for the patient. More than 65 percent of all operations are performed on an outpatient basis; almost 5 percent are performed in the surgeon‘s office, and another 20 to 30 percent are done as morning admissions. Unfortunately, however, the increasing age of patients often means a greater likelihood of concurrent disease. Unlike the old days, when the entire evening before surgery could be spent learning about the medically complex patient, anesthesiologists are now being asked to perform preoperative evaluation as they “run” from case to case. They are being asked to deliver more for less, to do a more complete job, and to meet the continuing demand of administrators and surgeons to shorten turnover times. In such time-pressured situations, the anesthesiologist may be justifiably uncomfortable about the adequacy and comprehensiveness of the preoperative evaluation. “Did I ask the patient whether he or she had a drink during the past 72 hours, or whether he or she has ever had a problem with drinking?” (These are currently the two most sensitive and specific questions to ask when trying to determine the likelihood of alcoholism. 50, 51  ) “Did I forget to ask other questions, for example, whether any family members had hepatitis?” It is very difficult to make an adequate preoperative evaluation in 5 to 15 minutes, and it is impossible to change any therapy or to optimize any care that requires more than 10 minutes without increasing costs and inconveniencing all concerned. Furthermore, the pressure to proceed, even when there may be increased or unknown risk, is much greater when time is short than when such evaluations are done in advance. Frequently, old records are not available. 52  In addition, the pressure to proceed quickly probably makes the consent process less informed and the discussion of anxiety relief and preoperative pain therapy plans less thorough. The patient and significant others also have little or no time to “digest” information about what to expect regarding the perioperative care plan. 

Do we need to change the system? Clearly, a change is needed if preoperative assessment is to be adequate. To perform these assessments efficiently, the anesthesiologist needs to know about the patient. We also believe that preoperative evaluation is intrinsically valuable and that interacting with the patient in this way is an enjoyable and productive part of the practice of anesthesia. Moreover, for the practical-minded clinician, inadequate preoperative assessment is now one of the top three causes of lawsuits against anesthesiologists. Nevertheless, in the current atmosphere, there is not enough time to assess the patient preoperatively in the traditional method. Before solutions to this problem are suggested, the importance of preoperative assessment is evaluated, as well as the conditions that may be sought and determined from such assessment. 

UNCOVERING PATIENT FACTORS THAT INCREASE THE RISK OF ANESTHESIA 

This chapter provides information the anesthesiologist needs to know to ensure that the patient is asymptomatic from the standpoint of anesthetic risk. The management of patients found to be symptomatic is discussed in Chapter 25. Ensuring that the patient is asymptomatic requires knowledge of the patient factors that increase the perioperative risk of anesthesia, because it is those factors that must be eliminated. 

Major surgery usually represents a tremendous assault on the human organism. The body has an elaborate defense mechanism that alerts it to, and helps it escape from, trauma. The job of the anesthesiologist is not simply to put the patient to sleep and to wake him or her when surgery is over, but to maintain homeostasis during the assault of surgery and to provide pain relief to blunt the effects after the assault. To do this, the anesthesiologist must interfere with the stress response induced by pain, anticipate periods when the stress response will not be present, plan for the rare situations in which the patient‘s medical problems may occur acutely, and, at the same time, manage the patient‘s chronic medical conditions. 

Even when the stress of surgery is not felt consciously, it evokes a complex physiologic response. Much of this response is meant to allow the body to escape trauma. For example, blood flow is diverted from the kidney and liver to the heart and head, and blood pressure rises. Thus, the system most needed to be in a “good” state of health, the cardiovascular system, has first priority. 9, 18, 19, 20, 21, 22  Elaborate and simple tests and history-taking processes have evolved to evaluate the cardiovascular system, especially in aged patients or patients with comorbid disease. 53, 54, 55  We evaluate the process of history-taking first. 
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Illnesses in systems other than the cardiovascular also have an effect on perioperative risk. The following is a list of relatively common conditions that we ensure are not present before assuming that the patient is asymptomatic. 24, 56, 57 Chapters 22 and 25 discuss the increased risk posed by the problems discovered, and Chapter 25 describes optimization of the patient‘s physical condition, anticipation of potential problems, and possible therapies for the problems. The evaluation process that follows represents our initial screening procedure for disease. Although the process attempts to be relatively inclusive, it cannot cover all possible conditions that may be encountered when dealing with surgical patients. 

First Areas of Concern 

Included first in our history are general items, such as whether the patient has received recent medical care, has taken medication, or has allergies. Questions also are asked about prior exposure to anesthetics and subsequent problems: 

1.


When did you last have anesthesia? 

2.


Do you have any problems with anesthesia? Have any of your family members had any problems with anesthesia? 

3.


Do you have allergies? 

4.


What are you allergic to? 

5.


Have you had any blood tests in the last 6 months? 

6.


Have you had a chest x-ray in the last 2 months? 

7.


Have you had an electrocardiogram (ECG) in the last 2 months? 

8.


Has your stool been checked for blood in the last year? 

9.


Have you been a patient in a hospital, an emergency department, or an outpatient surgery center in the last 2 years? If so, why? What part of the hospital (for example, critical care unit)? How long were you there? 

10.


Do you take any medications? 

11.


What medications do you take? 

12.


Do you take any medications not prescribed by your doctor or that you just purchase off the shelf at a drugstore or grocery store? 

13.


Do you take any supplements or vitamins? (These can interact substantially with perioperative medications. 58 ) 

Also included in this category of questions are items about artificial devices (e.g., hearing aids, false eyes) and use of alcohol: 

1.


Do you wear contact lenses? 

2.


Do you currently use eyedrops prescribed by a doctor? 

3.


When did you have your last alcoholic drink? 

4.


Have you ever had a drinking problem? 

Because patients tend to give socially acceptable answers on sensitive subjects (Trigg DJ et al, unpublished data), 59  when probing in these types of areas, a checklist or computer-aided history may be more valid than an interview. Sensitive subjects include risk factors for use of illegal drugs and for human immunodeficiency virus (HIV) infection. Nevertheless, the personal interview is still essential for in-depth questioning. 

Cardiovascular Disease 

We try to ensure that the patient does not have the following cardiovascular conditions: congestive heart failure, cardiomyopathies, ischemic heart disease (stable or unstable), valvular or subvalvular heart disease, hypertension (diastolic or systolic 37 ), disturbances in cardiac rhythm, pericarditis, arteritis, or other manifestations of atherosclerosis. These conditions require further evaluation to ensure that optimal treatment has been achieved before surgery (Ch. 25). In the outcome studies described earlier, congestive heart failure incurred the highest risk. 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22  Questions cannot be limited to the cardiovascular system. For example, to search for alcoholic cardiomyopathy, the following inquiries are made: Have you had a drink in the last 72 hours? Have you ever had a problem with drinking? As mentioned earlier, these two questions are the most sensitive and specific questions to ask when trying to determine the possibility of alcoholism. 50  Exercise tolerance is also checked, for example, the patient‘s ability to walk up stairs, play sports, and perform chores (mowing lawns, making beds, vacuuming), without becoming short of breath. 

Typical questions regarding the cardiovascular system include the following: 

1.


What is the most vigorous activity you have done in the last 3 weeks? 

2.


How far have you walked in the last week without stopping? 

3.


Can you walk a block without stopping? When did you last do so? 

4.


Have you ever had a heart attack, or have you ever been treated for a possible heart attack? 

5.


Do you have heart problems such as skipped heart beats, angina, or chest pain? 

6.


Have you been told that you have a heart murmur or rheumatic fever? 

7.


Have you ever been told that you have mitral valve prolapse? 

8.


Have you ever had heart or lung surgery? 

9.


Have you ever awakened and felt short of breath? 

10.


Do you become short of breath after climbing a flight of stairs or after walking a short distance? 

11.


When did you last climb a flight of stairs? If not recently, when did you last walk two city blocks? 

12.


Are you able to walk up stairs at the same rate as 5 years ago? 

13.


Do your ankles ever swell? 

14.


Are you ever short of breath? When? 

15.


Do you ever have chest pains, angina, chest heaviness, or chest tightness? 

16.


Do you ever have indigestion that does not occur after overeating? 

17.


Have you ever been told by your doctor to exercise or diet to control high blood pressure? 

18.


Have you ever been a patient in a critical care unit (cardiac care unit, intensive coronary care unit)? 

19.


Have you passed out or nearly passed out in the last year? Why? 60  

20.


Do you sleep with more than one pillow at night? (This question is useful only for men and women older than age 60, because 50 percent of women sleep with two pillows [Trigg DJ et al, unpublished data]. 59 ) 

21.


Do you currently take water pills or diuretics? 

22.


Do you currently take potassium pills or powder? 

23.


Do you currently take anticoagulants or blood thinning medicine? 

24.


Have you ever been told to take, or have you ever been given, antibiotics before routine dental work? 

Some of these questions are asked in a different order, so that the patient is not startled or confused by them, as if they were a “pop quiz.” To avoid surprising or confusing the patient, questions are asked in a “set.” For instance, all questions related to medication are asked at the same time. 

Respiratory and Airway Problems 

Because airway problems cause substantial risk, the most important consideration regarding the respiratory system is securing the airway. Therefore, evidence of airway obstruction and of restriction of neck and jaw movement is sought. The end result of exposure to toxins (whether environmental or related to smoking) is also sought: emphysema, bronchitis, and chronic infections. We try to ensure that asthma is not present and that other conditions, such as obesity, have not progressed to the point of limiting respiratory function. The personal interview (no matter when performed) is usually quite efficient in revealing the condition of the airway, respiratory reserve, and the possible need for laboratory evaluation, such as pulmonary function testing with bronchodilators or blood gas analysis, or both (Chs. 15 and 39). The personal interview may also be the best time to educate the patient and family members about the time needed for cessation of smoking to be beneficial (Ch. 25). 39, 40  

Questions that usually elicit information about the general condition of the mouth and airway and possible reactions to anesthesia include the following: 

1.


Do you wear dentures, a crown, a partial plate, or a bridge? 

2.


Are any of your teeth loose, cracked, chipped, or capped? 

3.


Have you ever had anesthesia? 

4.


Have you or any blood relative ever had any problems with anesthesia? This question not only helps to reveal possible airway problems but also elicits information about some rarer diseases, such as malignant hyperthermia, glucose-6-phosphate dehydrogenase deficiency, acute porphyria, allergies, sickle cell disease, neurologic disorders, and hiatus hernia. It usually also elicits concerns about postoperative nausea and vomiting and thus provides an opportunity to reassure the patient, to plan the choice of anesthetic, to ask female patients about their last menstrual period, and to use preanesthetic suggestion, for those physicians believing in the value of this practice. 

5.


Can you open your mouth fully? 

6.


Do your joints ever click, pop, or hurt? 

7.


Have you ever been treated for a problem of the jaw joint (that is, a temporomandibular joint problem)? 

8.


Have you ever been hoarse for more than 1 month? 

9.


Do you snore, or do others say you snore? This question proved to be the best predictor of difficult intubation when our computer-based health history was compared with outcome studies, 48  but it was not very specific (four of five patients who answered yes to this question did not have a difficult intubation). 

10.


Have you ever had cancer? 

11.


Have you ever had, or been treated for, arthritis? 

12.


Do you have neck stiffness or problems moving your head? 

13.


Have you ever been told you had diphtheria? (Diphtheria can cause narrowing of the airway.) 

The following questions search for lung disease: 

1.


Have you ever had pneumonia? When? 

2.


Have you ever undergone lung surgery? 

3.


Do you have shortness of breath, wheezing, chest pain, bronchitis, asthma, or emphysema? 

4.


Do you cough regularly or frequently? 

5.


Do you cough up mucus (sputum or phlegm)? 

6.


In the last 4 weeks, have you had a fever, chills, cold, or flu? 

7.


Have you ever smoked? When did you stop? 

8.


Have you ever smoked half a pack or more of cigarettes a day on a regular basis? 

9.


Have you ever smoked a pipe or cigars on a regular basis? 

Hepatic or Gastrointestinal Disease 

Past and present hepatic disease increases the risk of certain surgical procedures (Ch. 25), sometimes contributes to abnormal clotting and pharmacokinetics, and may present medicolegal concerns (e.g., in the case of postanesthetic jaundice). Hepatic disease also increases the risk of surgery for nonhepatic problems (Ch. 25) 

Gastrointestinal diseases may increase the potential for aspiration of gastric contents. For example, the gastroparesis of ulcer disease is often accompanied by solid food in the stomach, and inflammatory bowel disease may be accompanied by arthritis of the neck. Gastrointestinal disease also increases the potential for dehydration, electrolyte disturbances, and anemia. The presence of gastrointestinal or hepatic disease can give clues about possible endocrine, pulmonary, or cardiac disease (e.g., gastritis in the alcoholic patient could indicate the need to search for alcoholic cardiomyopathy). 

Questions that screen for gastrointestinal or hepatic disease include the following: 

1.


Have you ever been diagnosed as having a hiatus hernia? 

2.


Have you ever had hepatitis, yellow jaundice, liver disease, or malaria? 

3.


Have you ever had gallstones or gallbladder disease? 

4.


Are your stools ever bloody or black and tarry? 

5.


Have you seen bright red blood on your stool or on toilet tissue after wiping? 

6.


Have your bowel habits changed this year? 

7.


Do you often have diarrhea? 

8.


Have you ever vomited blood, or material that looks like coffee grounds in the last 6 months? 

9.


Do you have frequent nausea or vomiting? 

10.


Have you lost weight this year without trying? 

11.


Has your appetite for food changed in the last year? 

12.


Are you eating the same foods you ate a year ago? 

13.


Have you had heartburn within the last month? 

14.


Are you now being treated, or have you been treated, for ulcer disease? 

15.


Are you currently taking antacids or Tagamet (cimetidine), Zantac (ranitidine), Pepcid (famotidine), Prilosec (omeprazole), or Axid (nizatidine)? 

Bleeding Problems 

Bleeding can occur because of a hereditary deficiency of clotting factors or because of abnormal platelet or vascular function caused by disease or drugs. The following questions search for such abnormalities: 

1.


Have you ever had a blood problem such as anemia or leukemia? 

2.


Have you ever had a problem with blood clotting? 

3.


Have you ever had a serious bleeding problem? 

4.


Have you received a blood transfusion since 1979? 

These questions are often asked in two ways, because patients seem to need time to recall such events. For example: 

1.


Has a family member or blood relative ever had a serious bleeding problem? 

2.


Have you ever had prolonged or unusual bleeding from cuts, nosebleeds, minor bruises, tooth extractions, or surgery? 

3.


Have you ever had excessive bleeding that required blood transfusion? 

Renal Disease 

Renal disease can contribute to bleeding because of a functional platelet deficit associated with renal impairment (Ch. 25). In addition, renal insufficiency can increase risk because it produces anemia (prior to, or in the absence of, optimal erythropoietin therapy), electrolyte disturbances, peripheral neuropathy, and abnormalities in drug metabolism and excretion. The following questions search for renal disease: 

1.


Have you ever had any kidney problem? 

2.


Have you ever had kidney failure, dialysis, or more than two kidney infections? 

3.


Have you ever had kidney stones? 

4.


Are you undergoing dialysis for kidney problems? 

5.


Have you had changes in bowel or bladder function in the last year? 

6.


Has your appetite for food changed in the last year? (Voluntary avoidance of foods having a high protein content is a subtle sign of renal disease.) 

Endocrine Disturbances 

Endocrine disturbances and the end-organ effects of diabetes or thyroid, parathyroid, pituitary, adrenal, and carcinoid disease can increase perioperative risk substantially. For instance, morbidity and mortality increase 5- to 10-fold because of the nephropathy and autonomic insufficiency of diabetes (Ch. 25). The following questions help to ensure the patient does not have endocrine-related diseases: 

1.


Do you wake up at night to urinate? How often? 

2.


Have you ever been told that you have diabetes or sugar diabetes? 

3.


Do you take, or have you taken, steroids, cortisone, or adrenocorticotropic hormone (ACTH) in the last year? 

4.


Do you perspire (sweat) much more than others or a great deal every now and then? 

5.


Does your face flush or get red every now and then, even when you are not exercising? 

These last two questions attempt to rule out the very hazardous perioperative situations of undiscovered pheochromocytoma and carcinoid syndromes. Both conditions can now be well managed if known in advance (Ch. 25). Both, however, incur a mortality rate as high as 10 percent if undiscovered prior to operation. The following questions search for symptoms of thyroid and parathyroid disease: 

1.


Have you ever taken medicine (e.g., Synthroid [levothyroxine]) or had radioactive iodine (131 I) for thyroid disease? 

2.


Do you consistently like the room warmer or colder than your spouse? 

3.


Do you have muscle cramps or spasms in your legs more than three times a year? 

Neurologic Disease 

Physical examination can add significantly to one‘s impressions and can reduce the necessity for some questions, particularly regarding neurologic disease. Nevertheless, to exclude neurologic disease, the following questions are usually asked: 

1.


Have you ever had a seizure, convulsion, fit, stroke, or paralysis? 

2.


Have you ever been diagnosed as having a tremor? 

3.


Have you ever had migraine headaches? 

4.


Have you ever had nerve injury, multiple sclerosis, or any disorder of the nervous system? 

5.


Have you ever had numbness, tingling, or the feeling of “pins-and-needles” in your arm or leg that has lasted more than 2 hours? 

6.


Have you taken antidepressant, sedative, tranquilizing, or antiseizure medications in the last year? 

Musculoskeletal Disease 

Because arthritis affects the ease of securing the airway, we usually ask about potential musculoskeletal system disease during our search for airway and lung disease. Nevertheless, a brief review could include the following questions: 

1.


Have you ever had low back pain? 

2.


Have you been working at your usual job or doing your normal activities in the last week? 

3.


Have you taken pain pills or had pain shots in the last 6 months? 

Sensitive Areas of Concern 

One area not yet discussed concerns more difficult-to-manage subjects, such as the possibility of pregnancy in a minor, asymptomatic hemoglobinopathies when intense counseling and consultation service are not available, illicit drug use, and the potential for acquired immunodeficiency syndrome (AIDS). Much like Epstein, 61  Roizen believes that such matters should be handled in concert with hospital or facility policy. However, because this type of information can affect perioperative risk and plans, his usual procedure is to search for clues in the history. If one has taken the time to gain the patient‘s confidence so that the patient understands that these questions are being asked in order to provide better care, success is possible. If one tries to approach these sensitive areas in the 5 to 15 minutes usually allotted, the process ends up being awkward at best and usually does not succeed. In fact, patients seem to answer these questions more reliably on a checklist paper-and-pencil form or on a computer-based health history (Trigg DJ et al, unpublished data). 48, 59  

Under optimal conditions, the questions that can be asked include the following: 

1.


Within the last 2 years, have you taken nonprescription drugs, such as cocaine, crack, heroin, or LSD? 

2.


Have you been exposed to the body fluids (blood, semen, urine, or saliva) of anyone likely to have the AIDS virus? 

3.


Are you in any of the groups at high risk of AIDS (gays, bisexuals, hemophiliacs, and those who have had sex with a prostitute within the last 12 years)? 

4.


Would you like to undergo a test to find out whether you have been exposed to the AIDS virus? 

It is our belief that AIDS testing will be an especially important consideration from an institutional point of view. In most states, testing requires patient consent. However, soon the decision not to test also may require patient consent. This requirement may arise because zidovudine (formerly known as azidothymidine [AZT]), in combination with other therapy, may delay the onset of AIDS in asymptomatic patients infected with HIV, and the use of triple therapy is now thought to be an issue of patient choice. 62, 63

Physical Examination 

The physical examination again looks for the same conditions sought by history. It consists of the following processes: 

1.


Determination of arterial blood pressure in both arms, and in at least one arm 2 minutes after the patient assumes the upright position after lying down, and examination of the pulses and of the chest, for heaves, thrusts, pulsations, murmurs, and gallops (third and fourth heart sounds). (Some clinicians believe that obtaining ankle blood pressure is useful in assessing the risk of cardiovascular disease, 64, 65  but this process is not routine.) The carotid and jugular pulses are also examined. Roizen has found that patients expect to be partially undressed for this examination and consider the examiner unprofessional if he or she does not auscultate blood pressure sounds using a bell or diaphragm held to the skin.) 

2.


Examination of the chest and auscultation of the bases of the heart for subtle rales suggestive of congestive heart failure, or for rhonchi, wheezes, and other sounds indicative of lung disease. (Although history-taking may detect these sounds as accurately as auscultation, the patient expects a “good” physician to auscultate the lungs preoperatively. Thus, this part of the physical examination also helps to increase patient confidence.) 

3.


Observation of the patient‘s walk for signs of neurologic disease or to assess back mobility and general health and a check of the eyes for abnormal movement and, along with the skin, for signs of jaundice, cyanosis, nutritional abnormalities, and dehydration. The skin is checked for clubbing. A functional evaluation of cardiovascular risk can be made by observing vigor and stamina in walking. Examination of the airway and mouth for neck mobility, tongue size, oral lesions, and ease of endotracheal intubation (Ch. 39) 

4.


Examination of the legs for edema, clubbing, mobility, sensation, and adequacy of hair growth (or skin texture) as signs of circulatory competence. Examination of the legs for bruising. 

Although these portions of the history-taking and physical examination are routine, they are usually not recorded. Because the Health Care Financing Administration has insisted on recording of procedures as proof of their performance, the authors believe in using information system processes to document what has been done (see later). 

DETECTING DISEASE: HISTORY, PHYSICAL EXAMINATION, AND CHART REVIEW VERSUS LABORATORY TESTS 

Because more than 80 percent of patients receiving anesthesia are either outpatients or “come-and-stay” patients (i.e., patients admitted to the hospital after surgery), patients cannot be evaluated preoperatively as they were during the 1970s. A new system had to be devised. The resulting set of questions is extensive, consisting of more than 100 items. Roizen believes that use of either a written or an automated questionnaire to ask the screening questions, if coupled with a personal interview to pursue positive answers, does not decrease the accuracy or perceived personalization of the care given (see later) (Trigg DJ et al, unpublished data). 48, 59, 66, 67, 68, 69, 70  Gradually, Roizen began using this combination for inpatients as well (this process is described later in the chapter), especially for “come-and-stay” patients. That means that the anesthesiologist‘ s task is to explore in depth any positive results on history-taking and to spend the rest of the time on issues the patient wants to discuss. Furthermore, storing this information electronically and securely (described later in this chapter) allows any anesthesiologist who is providing care to assess the patient‘s data the day or night before surgery. Most anesthesiologists have developed ways of putting the classic pattern (chart review; history-taking; physical examination; and discussion of risks, alternative anesthetic plans, and postoperative pain therapies) together so that all these questions are part of a compassionate flow of thought that helps the patient to recall information. A rigid, specific order for questioning is usually unnecessary. 

The anesthesiologist must remember that older male patients tend to deny symptoms, often seeing disease as a sign of frailty. Some patients believe their symptoms indicate a life-threatening disease and therefore resist seeking medical help or answering questions until help is imperative. Despite such obstacles to the efficient discovery of pertinent information, seeing the patient before surgery does give the anesthesiologist one strong advantage: patients are usually willing and eager to share information. All surgery is a major event for both men and women; no patient really views any surgery as “minor.” Thus, the preoperative interview can elicit vital information. 

Some investigators have suggested that anesthesiologists forget the history and just use laboratory screening for disease. A review of the literature forces us to disagree strongly: the history (whether obtained personally, by questionnaire, or by telephone interview by person or computer screening device), and the investigation of positive answers by an in-person interview is many times more effective in screening for disease than use of laboratory tests alone. Moreover, the combination of history and personal interview can be a much less expensive process and avoids the medicolegal problems and inefficiency associated with too much testing. 

In fact, the data presented later in this discussion led us to believe that the combination of history (from personal interview or questionnaire supplemented by personal interview) and physical examination is the best tool for optimal evaluation of patients and optimal selection of laboratory tests (i.e., selection of only those tests that have a greater chance of benefiting rather than harming the patient). 

The primary problem with ordering batteries of laboratory tests for all patients is that laboratory tests are not very good screening devices for disease. In addition, the subsequent “extra” tests that physicians order as a follow-up to supposedly abnormal results are costly. More important, however, is that nonindicated tests often represent additional risk to the patient, increase medicolegal risk to the physician, and render ORs in outpatient centers and hospitals inefficient. 
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Laboratory Tests as Effective Screening Devices 

In general, results of preoperative laboratory testing have been regarded as supplements to the patient‘s health history and physical examination. Collectively, this information has been the primary source of patient data available to the anesthesiologist. In the perioperative management of the patient, the anesthesiologist may alter the care of the patient based on preoperative laboratory test results. If a preoperative test suggests a change in the care of an individual such that the health of the patient is improved or a potential problem is avoided, then that test has been beneficial to the patient. Other preoperative tests, the results of which are normal and merely borderline, may only distract the physician; the results of these tests create no benefit but merely inconvenience, or worse, harm, through distraction. Finally, if a preoperative test suggests a change in the care of an individual so that the health of the patient suffers or a problem arises, that test decreases the overall quality of medical care and is harmful to the patient. One not uncommon example would be a situation in which abnormal results on a chest radiograph obtained for a 40-year-old man solely because he is scheduled for surgery leads to a computed tomographic needle biopsy that produces normal results but also a pneumothorax. This sequence shows how a “benign” test can result in harm. Thus, testing can incur a risk-benefit ratio that is higher than 1. 

On the whole, not much benefit appears to arise from unindicated routine laboratory testing. Leonard and coworkers 71  reported that biochemical screening tests had no significant value in the preoperative screening of pediatric patients expected to be hospitalized for less than 1 week. When Korvin and associates 72  reviewed biochemical tests given routinely to 1,000 patients on hospital admission, none of the tests produced a new diagnosis that was unequivocally beneficial to the patient. In an ambitious, controlled trial of multiphasic screening of 1,500 patients, Olsen and coworkers 73  found no difference in morbidity between control groups and groups subjected to screening tests. Durbridge and colleagues 74  compared 1,500 patients randomly assigned to undergo or not to undergo screening tests on admission. With respect to length of hospital stay or patient outcome, no benefit resulted from the 8,363 extra tests performed for the group undergoing screening tests. Narr et al 23, 75  found that more than 3,000 ASA I or II patients failed to benefit from laboratory testing, and that absence of tests in more than 1,000 ASA I patients (average age, 21.4 y) did not adversely affect medical care. 

Many studies have compared the yield from indicated (warranted based on history or risk group) versus unindicated (unwarranted) preoperative testing 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95 (Table 23–4) (Apfelbaum JL et al, unpublished data). Few unindicated tests have yielded beneficial changes in perioperative care: at most, only 16 patients of more than 16,000 who had unindicated preoperative tests benefited from such testing. Furthermore, this figure represents the most optimistic interpretation, because 4 patients in the study conducted by Kaplan et al 76  received no benefit, and for at least another 7 patients in the O‘Connor and Drasner 81  study, the benefit of treating asymptomatic anemia prior to surgery not incurring blood loss was not clear. 

TABLE 23–4. Reported Yields (Abnormal, Significantly Abnormal, Changes in Care) for Unindicated Versus Indicated Laboratory Testing 

Although laboratory tests can aid in ensuring that a patient‘s preoperative condition is optimal once a disease is suspected or diagnosed, such tests have several shortcomings as screening devices for the discovery of unknown disease. First, they frequently fail to uncover pathologic conditions. Second, they detect abnormalities the discovery of which does not necessarily improve patient care or outcome. In addition, laboratory tests are inefficient in screening for asymptomatic diseases. Finally, most abnormalities discovered on preoperative screening, or even on admission screening for nonsurgical purposes, are not recorded (other than on the laboratory report) or pursued appropriately. 

By itself, the detection of abnormalities does not justify testing, because most abnormalities in asymptomatic patients do not reflect the presence of disease. For tests reported as continuous results, the distribution of results in a population of patients is gaussian (i.e., normal). The values defining “abnormal” are set arbitrarily, so that test results exceeding those of the highest 2.5 percent of healthy individuals, or falling below those of the lowest 2.5 percent of healthy individuals, are said to be abnormal. Test results between these two extremes are “within the reference range.” Therefore, 5 percent of test results from patients without disease will be “outside the hospital reference range.” If one were to order 100 hemoglobin determinations for a sample of healthy patients, 5 percent of the results would be expected to be “abnormal.” Ordering multiple preoperative tests increases the chances of at least 1 abnormal result. 

Assuming that results of tests are independent of one another, the more tests ordered, the higher the likelihood of an abnormal result. For example, if two tests are ordered for a patient without disease, the chance of both being normal is 0.95 Å~ 0.95 or 0.90. For 20 tests, the chance that all would be normal would be only 36 percent. The chance that at least one result would be abnormal is 64 percent. Thus, if one chooses to use more than 13 tests to screen patients before surgery, one should expect at least one abnormal test result. 

AIDS testing provides another example. More than 92 percent of the population at low risk of HIV infection who have positive (abnormal) results on two enzyme-linked immunosorbent assays (ELISA) and one Western blot test in reality do not have HIV infection. 94  Therefore, it is not surprising that the benefit from nonselective testing is so low or that so few abnormal results arising from unwarranted tests are cause for action (see Table 23–4). Mammography is another example. If both mammograms and breast examinations were performed yearly starting at age 40, by age 50 more than 49 percent would have a false-positive test on examination, and more than 20 percent would have a breast biopsy for benign disease. 96  

Even for the very elderly, a patient group at higher risk of morbidity and mortality during surgery, the ultimate benefit of routine laboratory screening is doubtful. Domoto et al 97  examined the yield and benefit of a battery of 19 screening laboratory tests performed routinely in 70 functionally intact elderly patients (average age, 82.6 y) who resided at a chronic care facility. The 70 patients underwent 3,905 screening tests. “New abnormal” results occurred in 5 of the 19 screening tests. Most of these “new abnormalities” were only minimally outside the normal range. Only 4 discoveries (0.1% of all tests ordered) led to a change in patient management, none of which, Domoto and coworkers concluded, benefited any patient in any important way. 

Wolf-Klein et al 98  retrospectively studied the results of annual laboratory screening on a population of 500 institutionalized and ambulatory elderly patients (average age, 80 y). From the 15,000 tests performed, 756 new abnormalities were discovered, 690 of which were ignored. Sixty-six of the new abnormalities were evaluated; the result was 20 new diagnoses, 12 of which were treated. Two patients of the 500 ultimately may have benefited from eradication of asymptomatic bacteriuria, although eradication of this condition has not been shown to improve the quality of life or to extend life. 99, 100  

Studies show that the history and physical examination are the best ways to screen for disease. Delahunt and Turnbull 101  evaluated 803 patients who were assessed preoperatively for varicose vein stripping or inguinal herniorrhaphy. A total of 1,972 tests produced only 63 abnormalities not indicated by history or physical findings. Furthermore, in no instance did the discovery of these abnormalities influence patient management. Another study retrospectively evaluated 690 admissions for elective pediatric surgical procedures. 102  Bates and colleagues 103  found that at least 40 percent of repeat tests were redundant in a large teaching hospital. The history and physical examination indicated the probability of abnormalities in all 12 patients for whom an abnormality was detected by laboratory testing. Clinical diagnosis, and not laboratory testing, was the apparent basis for any change in operative plans. Narr and colleagues 23  at the Mayo Clinic found no harm from omitting all laboratory testing for ASA I patients. The sample size of this study was large enough to indicate that more harm than benefit would probably occur by testing ASA I patients. One exception should be noted: the median age of these patients was 21.4 years, making the conclusion about testing of ASA I patients more than 40 years of age unclear. 

Several studies have compared groups of hospitalized patients undergoing routine laboratory screening tests (to supplement the history and physical examination) with groups not undergoing routine screening tests. Would outcome differ? Wood and Hoekelman 104  found that abnormal results from the history, physical examination, or laboratory examination changed the preoperative clinical course (for all, surgery was postponed) for 28 of 1,924 children. For only 3 of those 28 patients did laboratory tests indicate an abnormality not suggested by the history or physical examination. Thus, the history and physical examination dictated the appropriate laboratory testing for all but 3 of 1,924 patients. 

A more specific conclusion is also possible. The abnormalities discovered for these three patients were found on chest radiographs. (These children were part of a study comparing perioperative outcome at two hospitals, one that required chest radiograph as a screening test for elective surgery in children and one that did not.) There were no differences noted in anesthetic or perioperative complications between the two groups. Therefore, Wood and Hoekelman 104  recommended that chest radiographs not be obtained routinely for apparently healthy children. 

Even in a referral population, history and physical examination determine more than 90 percent of the clinical course when a patient is referred for consultation about cardiovascular, neurologic, or respiratory disease. 105  Other studies also have demonstrated that the history and physical examination accurately indicate all areas in which subsequent laboratory testing proves beneficial to patients. For example, Rabkin and Horne 106, 107  examined the records of 165 patients having a “new” abnormality on ECG that was “surgically significant” (i.e., a change from a previous tracing that represents a condition possibly affecting perioperative management or outcome). In only two instances were anesthetic or surgical plans altered by the discovery of “new abnormalities” found on ECG but not indicated by history. Thus, even for these 165 patients, for which the benefits of a laboratory test should have been maximal because abnormalities were detected before surgery, the history or physical examination determined case management most of the time. Furthermore, for one of the two instances of altered case management (a patient who had atrial fibrillation), physical examination should have indicated the need for an ECG. A history or physical examination was not available for the other patient. 

TABLE 23–4. Reported Yields (Abnormal, Significantly Abnormal, Changes in Care) for Unindicated Versus Indicated Laboratory Testing

STUDY

(POPULATION, n)
TOTAL NO. OF TESTS
PERCENTAGE OF ALL TESTS ABNORMAL

(%)
UNINDICATED TESTS

(NO. [%])
PERCENTAGE OF ABNORMAL RESULTS ACTED ON

(%)
NO. OF UNINDICATED/INDICATED RESULTS THAT CHANGE MANAGEMENT
NO. OF UNINDICATED/INDICATED POTENTIAL BENEFITS
USED TO DEFINE ABNORMAL
Kaplan et al76 (1985) (elect. surg., 1,000)
2,785
3.45
1,828 (65.6)
–
0/–
4/–
Action limits

Narr et al75 (1991) (elect. surg., 3,782)
18,910
0.87
–
28.5
47 total
10 total
Substantially abnormal

McKee and Scott77 (1987) (elect. surg., 397)
794a
2.14
–
0
0 total
13 total
Reference range

Turnbull and Buck78 (1987) (cholecystectomy, 1,010)
3,646a
2.30b
–
8.3
7 total
4/6
Reference range

Johnson et al79 (1988) (ambul. surg., 212)
424a
24.06b
–
0.98
1 total
0/13
Reference range

Muskett and McGreevy80 (1986) (consec. surg.,d 200)
1,007a
38.63b
–
18.5
5/71c
0/–
–

O'Connor and Drasner81 (1990) (elect. surg.,e 486)
937
12.9b
–
15.7
24/–
7/–
Clinically significant

Hackmann et al82 (1991) (day surg., 2,649)
2,649
0.53
2,605 (98.3)
7.1
0/1
0/1
Hb <10 g/dL

Roy et al83 (1991) (elect. surg., 2,000)
2,000
0.55
–
27.3
3 total
3 total
Hb <10 g/dL

Nigam et al84 (1990) (tonsillectomy, 250)
250
0.80
–
0
0/0
0/2
Hb ≤10 g/dL

Baron et al85 (1992) (elect. surg., 1,863)
1,863
1.13
–
0
0/0
–
30% >Hct ?50%

Rohrer et al86 (1988) (elect. surg., 282)
1,119
5.90
514 (45.9)
–
3/0000
0/21
Reference range

Lawrence and Kroenke87 (1988)(orthop. surg.,f 200)
200
17.00b
180 (90.0)
29.4
6/4
0/3
Lawrence and Kroenke87

Apfelbaum et alg,h (elect. surg., 1,746)
21,318
16.1
10,899 (51.1)
18.4
13/121
1/91
Action limits
aElectrocardiographic (ECG) and/or chest radiographic results excluded

bUrinalysis results included

cECG and chest radiographic results included

dA high medical risk population at a Veterans Affairs Medical Center Hospital

ePediatric population (<18 y)

fClean-wound, nonprosthetic knee procedures

gIncludes author of this manuscript

hApfelbaum JL et al (unpublished data)

This table was coauthored with Dr. Raj Kim
Table 23–4 shows that patients who benefit from testing have risk factors, symptoms, or other conditions in their history that call forth testing. In our own study (Apfelbaum JL et al, unpublished data), for patients who were symptomatic with risk factors for disease or who only had risk factors for disease, 606 (5.8%) of 10,419 test results were significantly abnormal. Of these, 124 tests (1.2%) affected care. Of these patients, 6 tests resulted in harm (6 in 10,419, or 0.06%), whereas 91 patients (91 in 10,419, or 0.9%) benefited from a change in care. By contrast, for asymptomatic patients who had no risk factors for disease, only 121 (1.1%) of the 10,899 tests results were significantly abnormal. Of these, 10 tests (13 in 10,899, or 0.01%) affected care. During the study, every change in care that benefited or harmed a patient stemmed from a single test result. Therefore, the 13 “care-affecting” tests represented 13 “care-affected” patients. Of these 13 patients, 5 (in 10,899, or 0.05%) asymptomatic patients were harmed, whereas only 1 (in 10,899 tests results, or 0.009%) of the patients benefited from a change in care. Neither harm nor benefit was thought to result from the other 7 changes in care. 

In summary, the studies cited point to the lack of benefit from routine laboratory tests as a method of assessing patients preoperatively. Many of these laboratory tests have been shown to be superfluous to patient care management. History and physical examination are considered the most effective ways of screening for disease. Laboratory tests can be used to screen for disease when the patient has appropriate risk factors and when such tests have proved effective. However, the better use of such tests is to confirm clinical diagnoses or to optimize the patient‘s condition prior to surgery. 

Patient Risk 

Unnecessary testing may lead physicians to pursue and to treat patients with borderline and false-positive laboratory abnormalities (Ch. 25). This observation does not imply that all standard screening tests should be discontinued. Some are beneficial, such as the mammogram for all women older than 40 or 50 years of age, 96, 108  the test for occult blood in stool for all people more than 40 years of age, 88, 89, 90, 92, 93  and the Papanicolaou (Pap) smear for sexually active females. 88, 89, 90, 92, 93  However, few studies have examined whether increased testing and the follow-up on false-positive test results adversely affect patients. In one study addressing this issue, Roizen et al 56  retrospectively examined the adverse effects of chest radiographs on patients. For 606 patients, 386 additional chest radiographs were ordered without indication of need. Among those 386 patients, the discovery of only one abnormality (an elevated hemidiaphragm probably caused by phrenic nerve palsy) may have resulted in improved care for that patient. On the other hand, the existence of three lung shadows on chest radiographs led to three sets of invasive tests, including a thoracotomy, but no discovery of disease. These procedures caused considerable morbidity, including one pneumothorax and 4 months of disability, for those three patients. 

Tape and Mushlin 109  found a similar result when examining the benefits and risks of chest radiographs obtained preoperatively in Rochester, New York. Of 341 patients admitted for vascular surgery, 9 had radiographic findings that led to clinical action. Specifically, three patients (two with congestive heart failure and one with pulmonary fibrosis) may have benefited from the findings. However, all three patients were known by history to have the disease shown on chest radiographs. In addition, six patients were subjected to a potentially detrimental clinical response. Two had a false diagnosis of tuberculosis, with subsequent therapy for one patient; two others had false diagnosis of nodules, and the last two had falsely normal chest radiographic readings. All the beneficial effects attributed to preoperative chest radiographs accrued to patients who had obvious clinical history of pulmonary or cardiac disease. Orkin 110  further explained the basis of the risk of testing asymptomatic patients. 

Similarly, in another study we participated in, even though few patients benefited by preoperative testing that was warranted by history or risk factors (91 of 1,746), even fewer were harmed by such testing (1 patient) (Apfelbaum JL et al, unpublished data). By contrast, testing of asymptomatic patients was more risky than beneficial to patient health. Specifically, 1 in every 2,000 preoperative tests (1 in 300 patients) led to patient harm because of the pursuit of abnormalities indicated by those tests; 1 in 10,000 tests (1 in 1,746 patients) led to benefit (Apfelbaum JL et al, unpublished data). 

In another study, Turnbull and Buck 78  examined the charts of 2,570 patients undergoing cholecystectomy to determine the value of preoperative tests. With four possible exceptions, history and physical examinations successfully indicated the need for all tests that ultimately benefited the patients. Again, for those four patients, it is doubtful that any benefit actually occurred as a result of preoperative tests. Among them was a patient who had emphysema detected only by chest radiograph. This patient had preoperative physiotherapy without subsequent postoperative complication. Two patients had unsuspected hypokalemia (potassium levels of 3.2 and 3.4 mEq/L in blood) and received treatment prior to operation. Current data in the literature indicate that no harm occurs to patients undergoing surgery with this degree of hypokalemia and that severe harm may be caused by treating such patients with oral or intravenous administration of potassium (Table 23–5). 111, 112, 113, 114, 115  The fourth patient possibly benefiting from preoperative testing had an asymptomatic hemoglobin concentration of 9.9 g/dL and was given a blood transfusion prior to cholecystectomy. Because cholecystectomy is not normally associated with major blood loss, one could conclude that this patient also received no benefit from preoperative laboratory testing and its pursuit but was exposed to the risk of transfusion. Thus, it is not clear that any patient in this study benefited from preoperative screening tests given without indication for need by history or physical examination. 

In another study, only 2 patients at most (who had eradication of asymptomatic bacteriuria) benefited from the 9,720 screening tests that were obtained. 116  At least one patient was seriously harmed from pursuit and treatment of abnormalities on screening tests. For this patient, atrial fibrillation and congestive heart failure developed after institution of thyroid therapy for borderline low thyroxine and free thyroxine index tests. It is unclear whether these investigators examined other patients for potential harm arising from the pursuit and treatment of abnormalities on screening tests. 

To determine benefits and risks, screening mammography was evaluated in a real-life practice setting. 96  Although yearly screening was beneficial, more than 20 percent of the women who did not have disease were subjected to a breast biopsy. Furthermore, more than 49 percent of these “normal” women would have been subjected to a breast biopsy if each had had a yearly mammogram and clinical breast examination. Thus, even when benefits exceed risk, there is substantial risk to routine testing. 

Medicolegal Liability 

“Extra testing”—testing not warranted by findings on a medical history—does not provide medicolegal protection against liability (Ch. 85). Studies show that 30 to 95 percent of all unexpected abnormalities found on preoperative laboratory tests are not noted on the chart before surgery 76, 87, 98, 104, 106, 107, 117, 118, 119, 120, 121, 121, 122, 124, 125, 126 (Table 23–6). This lack of notation occurs not only at university medical centers but at community hospitals as well. 

TABLE 23–6. Unrecorded Abnormalities on Preoperative Tests 

Moreover, the failure to pursue an abnormality appropriately poses a greater risk of medicolegal liability than does failure to detect that abnormality. 127  In this way, extra testing increases the medicolegal risk to physicians. In addition, the Health Care Financing Administration is attempting to make failure to pursue abnormalities grounds for charging physicians with inadequate practice. However, such lack of attention to unexpected abnormalities is a completely reasonable response: the foregoing data 128(Fig. 23–2) indicate that most unexpected abnormalities in asymptomatic patients occur in patients who are actually healthy. 
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FIGURE 23–2 Probability of at least one abnormal result on multiple independent trials of tests, each with a probability (PN) of a normal result, for selected values of PN. (From Berwick128 )

Furthermore, pursuit of unexpected abnormalities in asymptomatic patients is more likely to harm than to benefit such patients. For these reasons, we differ with Ross and Tinker, 129  who seem to believe that obtaining an unindicated test poses no liability if it is pursued. It is logical that pursuit of unindicated testing poses liability, because the tests were not warranted, and the statistics of testing theory and data in the literature indicate that the pursuit of such abnormalities is more likely to cause harm than to prove beneficial. Thus, the problems associated with nonselective batteries of tests include both direct and indirect risks to patients and society (Table 23–7). 

TABLE 23–7. Consequences of Using Nonselective Batteries of Preoperative Tests

CONSEQUENCES

Direct risks to patients


False-positive results (i.e., an erroneous "abnormality" on a radiograph or electrocardiogram) may initiate follow-up activities that are harmful to the patient.

False-negative results encourage the overlooking of true problems or instill a false sense of security.

Indirect risk to patients


Diverts physician's attention to nonvital issues.

Cost to society


Reduces resources available to care for others.

Cost to physicians


Failure to pursue abnormalities increases medicolegal risks.

TABLE 23–7. Consequences of Using Nonselective Batteries of Preoperative Tests
Operating Room Schedules 

According to hospital administrators in the United States, surgeons say they order preoperative tests to satisfy anesthesiologists: surgeons find it easier just to order all the tests and let the anesthesiologist analyze them. Surgeons also believe that it is much more efficient to order batteries of tests than to have an anesthesiologist, who sees the patient the night before or the morning of surgery, obtain the tests on an emergency basis. This line of reasoning overlooks the fact that abnormalities arising from tests performed in the battery fashion are usually not discovered until the night before or the morning of surgery, if at all. Then, the discovery of abnormal results delays or postpones OR schedules, because effort and time are wasted to obtain consultant review of false-positive or slightly abnormal results. Moreover, data show clear cost reductions from delegating test selection to anesthesiologists, 26, 27, 28, 29, 30  as well as other benefits from educational practices that are discussed later in this chapter. 5, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 43, 44, 45, 46, 47, 130, 131  See also Chapter 82. 

PREOPERATIVE TESTING 

Most hospitals, many anesthesia departments, many outpatient surgical centers, and now many office-based surgical facilities have rather arbitrary rules and recommendations regarding tests that should be performed before elective surgery. With good intentions, anesthesiologists tried to follow those rules, and problems began. The inexpensive multiphasic screening batteries of tests subsequently developed by the Kaiser Hospitals and Health Plan seemed to be the answer to this confusing and arbitrary process. 132  Physicians believed that they could now order inexpensive batteries of tests and thus efficiently screen for disease. However, physicians were still trying to determine which tests to order before surgery and what to do with the unexpectedly abnormal result on the morning of surgery. Kaiser found that this system of preoperative multiphasic screening was not practical. 133  The system produced so many false-positive and false-negative results that the subsequent harm vastly outweighed any possible benefit. Nevertheless, the notion of “the more testing, the better” still remains. 
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Laboratory Test Abnormalities in Asymptomatic Populations 
Low Predictive Value of an “Abnormal” Laboratory Test Result 

Understanding what constitutes an “abnormal” laboratory test result requires an appreciation of the way “normal” values are determined. A normal range is based on the typical distribution of the gaussian curve. 134  For example, assuming a gaussian distribution and hemoglobin values of 13.5 to 16.7 g/dL (“reference range”) for healthy men, one can expect 5 percent of “normal” men to have a test result outside that range. 

Of prime importance in preoperative evaluation is knowing the percentage of abnormal laboratory test values that truly indicates disease. If the anesthetic management of a patient is altered because of test abnormality, that abnormality should indicate a condition (1) that poses a significant risk of preoperative morbidity that can be lessened by preoperative treatment, (2) that cannot be discovered through history-taking and physical examination, and (3) that is sufficiently prevalent in the population to justify the risk of performing the follow-up test. To be cost-efficient, the test should be sufficiently “sensitive” (have “positivity in disease”) and sufficiently “specific” (have “negativity in health”); that is, test results should be positive if the patient has disease and negative if the patient is healthy. 133, 134, 135, 136, 137  In fact, what a clinician really wants to know is what a positive or negative test means for the individual patient. The values representing the predictive ability of a positive or negative test (“positive predictive values” and “negative predictive values”) depend on the pretest population probability. 137, 138, 139  

We should now consider the significance of false-positive and false-negative results and the prevalence of disease in the test population in relation to abnormal laboratory test results. (We are indebted to Drs. Jorgen Hilden and Anders Hald, whose comments have helped to make this section clearer.) For example, patients with pneumonia would have the notation “pneumonia” (or some significant abnormality) written as the diagnosis on their chest radiograph reports. Let us also assume that the specificity of a test (its negativity in health) is 98.3 percent; that is, 983 of 1,000 people who actually do not have asymptomatic pneumonia have a comment such as “without evidence of pneumonia” or “normal” written on their chest radiograph reports. Let us further assume that 0.5 percent of the asymptomatic population younger than age 40 who are about to undergo routine elective surgery has pneumonia. Given the preceding assumptions, what is the likelihood that a person whose chest radiograph report reads “pneumonia” would actually have pneumonia? 

If we test 100,000 asymptomatic persons, and 0.5 percent are assumed to be diseased, this means that 500 people would have undetected pneumonia. If the sensitivity of chest radiographs to pneumonia is assumed to be 75 percent, 375 of these people would have abnormal radiographs. Then, if specificity is assumed to be 98.3 percent, 97,809 of the 99,500 healthy people would have normal results on chest radiographs. This means that 1,691 (1.7%) would have abnormal radiographic results. Thus, of 2,066 patients having a diagnosis of pneumonia based on chest radiographs, 1,691 (82%) of the results would be falsely positive. Therefore, it is entirely possible that 82 percent of the chest radiographs indicating “infiltrate compatible with pneumonia” in otherwise asymptomatic persons would actually be describing totally healthy people. Expressed in another way, when the foregoing assumptions are applied, the likelihood that an asymptomatic person would actually have pneumonia when the chest radiograph contains that notation is only 18 percent; that is, for this patient group, the predictive value of a positive test (the “positive predictive value”) is only 18 percent. 

Only patients with abnormal test results who actually have disease (“true positives”) benefit from laboratory testing. Let us assume that 2.2 percent of the chest radiographs in the population younger than age 40 are positive, and that for each true-positive, perioperative mortality decreases by 50 percent. If we use the 82 percent false-positive rate derived previously, the number of patients benefiting per 1,000 radiographs is 3.9 (true-positives per 1,000 = all positives – false positives, i.e., [2.2% Å~ 1,000] – [82% Å~ 2.2% Å~ 1,000] = 3.9 patients). Therefore, a reduction in operative mortality of 50 percent, or 1 per 20,000 (i.e., 3.9 Å~ 0.5 Å~ 0.00005), gives 0.000095 fewer deaths per 1,000 operations when preoperative chest radiographs are obtained. 

Hilden and Hald (personal communication) question whether this is a logical calculation. One study, for example, analyzed outcomes for asymptomatic patients. 140  The death rate for this group was 1 in 10,000. Of these deaths, more than 90 percent were caused by avoidable problems unrelated to unknown diseases. Therefore, at most, fewer than 10 percent of the deaths among asymptomatic individuals could be attributed to preoperative conditions, and probably fewer than 10 percent of those deaths (or <1% of the total, or 1 in 1,000,000) would be related to pneumonia. Thus, the intuitive value is similar to what we have estimated. Furthermore, from an examination of the data in Tables 23–4 and 23–8, it is evident that few chest radiographs in the asymptomatic population younger than age 40 led to benefit. In addition, the harm from these tests has not yet been considered. 

TABLE 23–4. Reported Yields (Abnormal, Significantly Abnormal, Changes in Care) for Unindicated Versus Indicated Laboratory Testing

STUDY

(POPULATION, n)
TOTAL NO. OF TESTS
PERCENTAGE OF ALL TESTS ABNORMAL

(%)
UNINDICATED TESTS

(NO. [%])
PERCENTAGE OF ABNORMAL RESULTS ACTED ON

(%)
NO. OF UNINDICATED/INDICATED RESULTS THAT CHANGE MANAGEMENT
NO. OF UNINDICATED/INDICATED POTENTIAL BENEFITS
USED TO DEFINE ABNORMAL
Kaplan et al76 (1985) (elect. surg., 1,000)
2,785
3.45
1,828 (65.6)
–
0/–
4/–
Action limits

Narr et al75 (1991) (elect. surg., 3,782)
18,910
0.87
–
28.5
47 total
10 total
Substantially abnormal

McKee and Scott77 (1987) (elect. surg., 397)
794a
2.14
–
0
0 total
13 total
Reference range

Turnbull and Buck78 (1987) (cholecystectomy, 1,010)
3,646a
2.30b
–
8.3
7 total
4/6
Reference range

Johnson et al79 (1988) (ambul. surg., 212)
424a
24.06b
–
0.98
1 total
0/13
Reference range

Muskett and McGreevy80 (1986) (consec. surg.,d 200)
1,007a
38.63b
–
18.5
5/71c
0/–
–

O'Connor and Drasner81 (1990) (elect. surg.,e 486)
937
12.9b
–
15.7
24/–
7/–
Clinically significant

Hackmann et al82 (1991) (day surg., 2,649)
2,649
0.53
2,605 (98.3)
7.1
0/1
0/1
Hb <10 g/dL

Roy et al83 (1991) (elect. surg., 2,000)
2,000
0.55
–
27.3
3 total
3 total
Hb <10 g/dL

Nigam et al84 (1990) (tonsillectomy, 250)
250
0.80
–
0
0/0
0/2
Hb ≤10 g/dL

Baron et al85 (1992) (elect. surg., 1,863)
1,863
1.13
–
0
0/0
–
30% >Hct ?50%

Rohrer et al86 (1988) (elect. surg., 282)
1,119
5.90
514 (45.9)
–
3/0000
0/21
Reference range

Lawrence and Kroenke87 (1988)(orthop. surg.,f 200)
200
17.00b
180 (90.0)
29.4
6/4
0/3
Lawrence and Kroenke87

Apfelbaum et alg,h (elect. surg., 1,746)
21,318
16.1
10,899 (51.1)
18.4
13/121
1/91
Action limits
aElectrocardiographic (ECG) and/or chest radiographic results excluded

bUrinalysis results included

cECG and chest radiographic results included

dA high medical risk population at a Veterans Affairs Medical Center Hospital

ePediatric population (<18 y)

fClean-wound, nonprosthetic knee procedures

gIncludes author of this manuscript

hApfelbaum JL et al (unpublished data)

This table was coauthored with Dr. Raj Kim
TABLE 23–4. Reported Yields (Abnormal, Significantly Abnormal, Changes in Care) for Unindicated Versus Indicated Laboratory Testing 

TABLE 23–8. Screening Chest Radiographs: Incidence of Abnormal Test Results, the Discovery of Which May Change Management of Anesthesia 

Translating this figure into the present value for years of life saved per 1,000 chest radiographs yields the following: 0.000095 fewer deaths per 1,000 operations Å~ 22.62 years saved per life saved = 0.0022 years of life. The figure 22.62 is the present value of 60 more years of life for a 20-year-old, per Neuhauser. 134  At the University of Chicago, this 0.0022 years of life saved would cost $78,000 (anteroposterior and lateral chest radiographs cost $78, not including fees for consultations, repeated radiographs, or other laboratory tests or procedures). Therefore, each year of life saved by obtaining chest radiographs costs about $35,500,000 ($78,000 divided by 0.0022). 

However, just as there are other costs (e.g., pursuing some false-positive chest shadows results in computed tomographic needle biopsies and lobectomies in totally healthy patients 74, 75, 76, 77  ), there are other benefits (e.g., treatment of some patients having solitary nodules or mediastinal masses may prolong life). Let us arbitrarily assume that these costs and benefits are equal. One is forced to conclude that screening for an asymptomatic disease having a low prevalence rate is a very expensive and possibly risky procedure. 

Simplified Benefit-Risk Analysis of Testing 

The foregoing analysis is only a cost-benefit analysis and not a benefit-risk analysis and therefore disregards the possible harm of unwarranted testing, which in fact does incur risk (Fig. 23–3). Let us assume that the chest radiograph in the population younger than age 40 has a sensitivity of 75 percent and a specificity of 95 percent. (These values are better than the best in the literature for readings referenced by a single radiologist.) Let us also assume that the prevalence of disease detectable by the test is 0.5 percent, that the benefit from true-positives is 20 in 100 (better than the best in the literature) 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87  (see Table 23–4) (Apfelbaum JL et al, unpublished data), and that harm from false-positive results is 6 in 100 (see earlier discussion) 56, 109  (Apfelbaum JL et al, unpublished data). For the asymptomatic population younger than age 40, the result would be harm to 3 individuals and benefit to only 0.8 individuals per 1,000 chest radiographs (Table 23–9). Similar analyses are possible for other tests and situations (see Table 23–9). 

TABLE 23–4. Reported Yields (Abnormal, Significantly Abnormal, Changes in Care) for Unindicated Versus Indicated Laboratory Testing 

TABLE 23–9. Hypothetic Benefit-Risk Analyses for Two Tests, Under Three Circumstances

TEST:


CHEST RADIOGRAPH


ELECTROCARDIOGRAM

PATIENT:
<40-YEAR-OLD ASYMPTOMATIC PATIENT
30-YEAR-OLD ASYMPTOMATIC MAN, TO SEARCH FOR MI
47-YEAR-OLD ASYMPTOMATIC MAN, TO SEARCH FOR MI AND CONDUCTION DISTURBANCE
Sensitivity of test
75%
33%
50%

Specificity of test
95%
90%
90%

Prevalence of disease detectable by test
0.5%
~2.1%
~15%

Benefit from true-positives
20%
20%
20%

Harm rate for false-positives
6%
6%
6%

Benefit per 1,000 patients

Predicted true-positives
3.8
7
75

Benefited patients
0.8
1.4
15

Harm per 1,000 patients

Predicted false-positives
49
97.9
85

Harmed patients
3
5.9
5.1

Conclusion:


Harm greater than benefit: do not test!


Benefit greater than harm: test!
MI, myocardial infarction
TABLE 23–9. Hypothetic Benefit-Risk Analyses for Two Tests, Under Three Circumstances
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Lead-Time and Length-Time Biases 

Two important concepts related to the reported benefits and risks of screening tests deserve consideration: lead-time and length-time biases. 141  These two factors can indicate an apparent benefit of testing when there is none. Let us examine screening for lung cancer in smokers and screening for breast cancer. In a Czechoslovakian trial of screening of smokers, men at high risk were randomly assigned to either chest radiography twice a year or to no screening. 142  No difference in mortality from lung cancer occurred. However, the 5-year survival rate from the time of diagnosis was 23 percent for the screened group and 0 percent for the control group. Thus, this apparent improvement was entirely owing to earlier diagnosis (“lead-time bias”). In fact, mortality from lung cancer was actually higher in the screened group, indicating that the real effect of screening and subsequent intervention was negative. 

Black and Welch 141  reviewed the only other trial of screening strategies using diagnostic radiology evaluated in a randomized trial. In the only randomized trial of mammographic screening—the Malmö mammographic screening trial 143 —the benefits of this test also seem to disappear. Women older than 45 years of age were randomly assigned to either regular mammography or no screening. Although survival from the time of diagnosis was 80 percent higher for the screened group, no difference existed in mortality from the time of randomization. Thus, the apparent increase in the survival rate for screened patients was entirely owing to lead-time bias (earlier diagnosis) and length-time bias (less severe cases diagnosed) associated with screening test detection, and not to any benefit from the screening strategy itself. 

Before one concludes that no testing should occur preoperatively, let us remember that detection of subclinical conditions in high-risk groups and optimization of therapy for clinical conditions can result in less perioperative morbidity, fewer changes in perioperative plans, and better informed discussions of risk with the patient and significant others. 

Laboratory Test Abnormalities in Asymptomatic Populations 

Does Surgical Procedure Influence Laboratory Test Choice and Requirements? 

A decade ago, the answer to this question was no. Today, the answer is yes. Some operations incur such low rates of morbidity and mortality that a test is not indicated unless it is necessary for “routine” preventive care of the patient. Examples are diagnostic knee arthroscopy and cataract extraction. 144Table 23–10 divides procedures into three types. Type A procedures are minimally invasive operations that produce little tissue trauma and minimal blood loss. We believe that no laboratory testing is indicated for these operations, based on preoperative status alone (such a division was proposed in the ASA‘s draft guidelines for preanesthesia evaluation). Obviously, some laboratory testing may be required for patients undergoing such procedures, in order to provide preventive care for those patients or to optimize their medical condition (even a haircut can pose a risk for someone in severe congestive heart failure). On the other hand, type B and C procedures are progressively more risky and invasive. For these procedures, it becomes increasingly important to optimize any adverse conditions—even the less severe ones—that exist preoperatively. Therefore, type B and C procedures often require more preoperative testing. 

TABLE 23–10. Types of Surgical Procedures for Which Anesthesia May Be Administered

TYPE
GENERAL DEFINITION
SPECIFIC EXAMPLES
Type A
Minimally invasive procedures that have little potential to disrupt normal physiology and are associated with only rare periprocedural morbidity related to the anesthetic. These procedures rarely require blood administration, invasive monitoring, and/or postoperative management in a critical care setting.
Cataract extraction, diagnostic arthroscopy, postpartum interval tubal ligation

Type B
Moderately invasive procedures that have a modest or intermediate potential to disrupt normal physiology. These procedures may require blood administration, invasive monitoring, or postoperative management in a critical care setting.
Carotid endarterectomy, transurethral resection of the prostate, and laparoscopic cholecystectomy

Type C
Highly invasive procedures that typically produce significant disruption of normal physiology. These procedures commonly require blood administration, invasive monitoring, or postoperative management in a critical care setting.
Total hip replacement, open aortic aneurysm resection, aortic valve replacement, and posterior fossa craniotomy for aneurysm

TABLE 23–10. Types of Surgical Procedures for Which Anesthesia May Be Administered 

Chest Radiographs 

What abnormalities on chest radiographs would influence management of anesthesia? Certainly, it may be important to know about the existence of the following conditions before proceeding to anesthesia and surgery: tracheal deviation or compression; mediastinal masses; pulmonary nodules; a solitary lung mass; aortic aneurysm; pulmonary edema; pneumonia; atelectasis; new fractures of the vertebrae, ribs, and clavicles; dextrocardia; or cardiomegaly. However, a chest radiograph probably would not detect the degree of chronic lung disease requiring a change in anesthetic technique any better than would the history or physical examination. Table 23–877, 78, 80, 91, 97, 98, 104, 132, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166  shows the prevalence of conditions that a chest radiograph may detect. These data show that abnormalities are rare in the asymptomatic individual. In fact, the risks associated with chest radiographs probably exceed their possible benefit if the patient is asymptomatic and younger than 75 years. This analysis is predicated on maximizing benefit to all patients as a general group, because one cannot say which individual patients will benefit and which will be harmed. Thus, chest radiographs are not warranted for any asymptomatic patient who is less than 75 years of age and free of risk factors. In fact, this conclusion may apply to patients older than 75 years of age as well. 

TABLE 23–8. Screening Chest Radiographs: Incidence of Abnormal Test Results, the Discovery of Which May Change Management of Anesthesia 

Electrocardiograms 

The incidence of ECG abnormalities has been determined by studies on patients (Hsu J et al, unpublished data) 78, 79, 132, 133, 167, 168, 169, 170, 171, 172, 173  and epidemiologic surveys of healthy people (Ch. 32). 146  The abnormalities on ECG that have the potential to alter management of anesthesia are as follows: atrial flutter or fibrillation; first-, second-, and third-degree atrioventricular block; changes in ST segment suggesting myocardial ischemia or recent pulmonary embolism; premature ventricular and atrial contractions; left or right ventricular hypertrophy; short P–R interval; Wolff-Parkinson-White syndrome; myocardial infarction; prolonged QT segment; and tall peaked T waves. What is the incidence of finding these abnormalities on the 12-lead preoperative screening ECG but not on a standard monitor lead I or an MCL5 lead applied immediately before induction of anesthesia in the OR? 

Before answering that question, some qualifiers apply. First, few of the studies on the incidence of ECG abnormalities (Apfelbaum JL et al, unpublished data) 78, 79, 167  excluded patients having histories or physical examinations indicating cardiac problems. Second, the studies do not distinguish those findings evident on monitoring leads from findings evident on only 6-lead or 12-lead ECGs 77, 78, 79, 91, 98, 106, 107, 116, 132, 152, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175  (Table 23–11). 

TABLE 23–11. Percentage of Patients Having Abnormalities Determined by Screening Electrocardiograms 

The data in Table 23–11 and elsewhere 175, 176  show that abnormalities on ECG are relatively common and increase exponentially with age. Averaging all those data indicates that the incidence of abnormal preoperative ECG results would exceed 10 percent at 40 years of age and would be 25 percent by 60 years of age. These estimates pool abnormalities for both sexes. Clearly, those studies that looked for abnormalities on ECG after first ensuring the patient was asymptomatic (McKee and Scott, 77  Yipintsoi et al, 167  and Blery et al 91 ) found a much lower incidence of significant abnormalities. McKee and Scott 77  found no abnormalities significant to perioperative care for 160 individuals who had no cardiac symptoms and were less than 60 years of age, and only 2 abnormalities for 163 patients older than 60 years of age. Moorman and colleagues 172  found only 1 of 275 asymptomatic patients 45 years of age or younger who had abnormalities on preoperative ECG. In the study by Blery and coworkers, 91  only 0.6 percent of 2,256 patients younger than age 40 who had no cardiac or pulmonary symptoms had an abnormality on preoperative ECG. Our group found no abnormalities on ECG that were significant to, or altered, perioperative care among 510 patients judged to be asymptomatic on the basis of results from a video questionnaire 171  (Apfelbaum JL et al, unpublished data). This study is discussed later in the chapter. 

How useful is it to repeat an ECG if the patient has had an ECG within the past 2 years? Rabkin and Horne 106, 107  addressed this question. “New abnormalities” on a subsequent ECG occur with significant frequency, approximately 25 to 50 percent as frequently as all abnormalities occurring on the previous ECG (Table 23–12). Thus, one would be justified in obtaining a screening ECG prior to elective surgery for all patients older than 40 years of age, even those who have recently had an ECG, if it is older than 2 months or was abnormal. (See Table 23–9 for an analysis of the risk versus benefit of obtaining an ECG for asymptomatic patients.) 

TABLE 23–12. Patients Found to Have a New Abnormality on Electrocardiogram and a Previous Electrocardiogram 

TABLE 23–9. Hypothetic Benefit-Risk Analyses for Two Tests, Under Three Circumstances 

Some physicians have questioned even that conclusion. Goldberger and O‘Konski 176  believe that the most important potential benefit of the preoperative ECG is detection of previously unrecognized myocardial infarction. This risk increases with age. However, even for the highest-risk group, men 75 years of age or older, the estimated incidence of unrecognized Q-wave infarction within the preceding 6 months is relatively small (<0.5%). Goldberger and O‘Konski concluded that the risk of obtaining a preoperative ECG and subsequent reactions probably exceeds its benefit if patients are asymptomatic, do not have important risk factors for coronary disease, and are less than 45 (men) or 55 (women) years of age. If the data in Table 23–11 are used and the benefit-risk analysis described in the section on chest radiographs is applied, an ECG is indicated for asymptomatic patients undergoing type B or C procedures who are more than 40 (men) or 50 (women) years of age. 

These processes do not account for the differences in physiologic age that exist among patients of the same calendar age. We believe that those differences are important. Although we also believe that physiologic age (“RealAge” 177*) should be the factor used to determine the need for testing, this hypothesis has not been widely tested. We know that conditions such as normal blood pressure, regular vigorous exercise, the absence of exposure to cigarette smoke, and control of stress can all decrease physiologic age (“RealAge” 177*)  by more than 8 years. Therefore, we delay routine ordering of ECGs for 10 calendar years for any male or female patient for whom these advantageous conditions apply. 

Hemoglobin Level, Hematocrit Level, and White Blood Cell Counts 

The classic references on hemoglobin level, hematocrit level, and white blood cell counts, and the inferences they allow, have stood the test of time. We describe them now, so that the reader will understand the rationale for decisions and practices used even today. 

Wasserman and Gilbert 178  found that of 28 patients with uncontrolled polycythemia (hemoglobin level >16 g/dL) who underwent major surgery, 22 (79%) had complications and 10 (36%) died. This group was compared with 53 patients who had controlled polycythemia (hemoglobin level <16 g/dL) and major surgery; 15 (28%) had complications, and 3 (5%) died. For both groups, most of the complications were related to polycythemia (e.g., hemorrhage or thrombosis). Other data confirm that polycythemia is an independent risk factor for cardiovascular mortality. 179  Admittedly, the study of Wasserman and Gilbert 178  had deficiencies. It was a retrospective study, and no period of time was given. “Minor” surgery was excluded. Moreover, the study did not explain why polycythemia was controlled preoperatively for some patients but not for others. Nevertheless, knowledge and pretreatment of polycythemia decreased perioperative morbidity and mortality. 

No such evidence exists for normovolemic anemia. Rothstein 180  concluded that a hemoglobin level of 9 g/dL is adequate for patients older than 3 months of age but should exceed 10 g/dL for younger patients (Chs. 46 and 47). As emphasized by Roy and colleagues, 83  the age of the patient at the time of discovery of anemia often points to its cause. Anemia in the neonatal period is often attributable to recent blood loss, isoimmunization, congenital hemolytic anemia, or congenital infection. Anemia first detected 3 to 6 months after birth suggests a congenital disorder of hemoglobin synthesis or structure. Therefore, assays of hemoglobin concentration in the first 6 months may represent the first opportunity for analysis. This use of the perioperative period for screening (or case finding) necessitates a proactive procedure for referring the patient/parents for counseling and/or treatment (ideally integrated through an automated information [“informatics”] system linking preoperative clinic and primary care physicians). Thus, preoperative evaluation can add to a patient‘s prior medical database. 

This point—that preoperative evaluations and documentation of data from the history are often incomplete—was reiterated by Hackmann and colleagues 82  in their study of the prevalence of anemia. They pointed out that several patients whose anemia was not properly suspected had conditions (Hirschsprung disease, pyloric stenosis, or history of anemia accompanying juvenile rheumatoid arthritis) that should have alerted the anesthesiologist. These investigators also emphasized the importance of obtaining a thorough history. 

Should asymptomatic anemia be treated prior to surgery that is associated with no blood loss, as O‘Connor and Drasner 81  and others have done? Does this practice produce more benefit than harm? Does iron therapy at this early age contribute to late ischemic heart disease? Is this the function of preoperative testing, to spot chronic conditions? Although there are no definite answers to these questions, we agree with O‘Connor and Drasner that these practices are indicated if one sets up the preoperative assessment to function in that role. This would mean that the anesthesiologist and the clinic would constitute second-opinion consultants to the primary care physician. It would also require that the preoperative assessment be performed sufficiently early (£1 wk before surgery) and be vested with enough authority to postpone surgery in a timely enough fashion to avoid any decrease in OR efficiency. 

If the preoperative assessment is not done in advance or is not vested with sufficient authority, perhaps asymptomatic anemia prior to surgery not involving blood loss should not be treated preoperatively. These impressions seem to be confirmed by studies showing that patients survive anesthesia and type A surgery when hemoglobin levels are higher than 80 g/L. 181, 182  No data confirm the hypothesis that preoperative treatment of moderate or mild normovolemic anemia in such patients decreases perioperative morbidity or mortality. Similarly, no data exist regarding the possible harm from abnormal white blood cell counts found preoperatively. Therefore, the following ranges of “surgically acceptable values” are arbitrary: for hematocrit level, 29 to 57 percent for men and 27 to 54 percent for women; for white blood cell count, 2,400 to 16,000/mm3 for both men and women. When values fall outside these ranges, we recommend seeking an alternative diagnosis before instituting anesthesia or surgery. 183  

How many healthy patients have this degree of abnormality in hematocrit level or white blood cell count? No such patient was found in either study among the 223 or 2,010 patients judged healthy by history (i.e., history indicated no need for tests). 76, 171 Table 23–13 provides the only other available data, which are limited. If we assume that 10 percent of all abnormalities are outside the “surgically acceptable” range 184  (see Table 23–13), and if we apply the benefit-risk analysis described in the section on chest radiographs, we would conclude that either preoperative hematocrit or hemoglobin levels should be determined for all female surgical patients and for all male surgical patients more than 64 years of age who are undergoing type B or C surgical procedures. Red cell antigen screening would be warranted for all patients undergoing procedures involving possible blood loss of more than 2 U/70 kg body weight (type B and C surgical procedures). 185, 186  White blood cell counts appear to be rarely, if ever, justified for asymptomatic patients. 

TABLE 23–13. Abnormalities Discovered by Screening Hemoglobin Tests and White Blood Cell Counts 

Blood Chemistries, Urinalysis, and Clotting Studies 

What blood chemistries would have to be abnormal, and how abnormal would they have to be, to justify changing one‘s perioperative management? Abnormal hepatic or renal function may change the choice and dose of anesthetic or adjuvant drugs. Approximately 1 in 700 supposedly healthy patients actually harbors hepatitis, and 1 in 3 of those patients will become jaundiced. 187, 188  However, our group found no asymptomatic patient who denied exposure to hepatitis who then became jaundiced after uneventful surgery 171  (Roizen MF, unpublished data for more than 11,500 patients in a prospective study of the “HealthQuiz,” discussed later; Hsu J et al, unpublished data). These data suggest that either the screening history suffices or the incidence of asymptomatic hepatitis is decreasing. 

Data from the National Veterans Affairs Surgical Risk Study 44  found that albumin level was an important predictor of perioperative morbidity and mortality in every surgical specialty. Therefore, one could argue for determining albumin levels, especially for all class C procedures. 

Table 23–14 presents the available data regarding abnormalities found on screening blood chemistries. Unexpected abnormalities are reported for 2 to 10 percent of patients screened, and these abnormalities lead to many additional tests that usually (È80%) have no significance for the patient. In fact, as described in the section on laboratory tests as ineffective screening devices, if 20 chemistry tests were ordered for a healthy individual, there would be a 64 percent chance that results from at least 1 test would be abnormal (see Fig. 23–2). Unexpected abnormalities that are significant arise in 2 to 5 percent of patients studied. Of these abnormalities, approximately 70 percent are related to blood glucose 189  and blood urea nitrogen (BUN) levels. Note that the screen for diabetes may soon shift from random determinations of blood glucose levels to determination of the concentration of glycosylated hemoglobin (Hb A1c ) 2 hours after a glucose load or a meal. The 9 to 20 additional tests on the screening simultaneous multichannel analysis (SMA) of 12 to 20 variables lead to very few important discoveries affecting anesthesia. In fact, the falsepositive rate is so high (i.e., 96.5% for the test for calcium) that the value representing cost versus benefit for most of these tests (even when the tests are free) is negative, as is the value representing benefit versus risk. Examination of the data reported by Berwick 128  in Table 23–14 helps to clarify the difficulty of screening. More than 75 percent of the abnormalities (see the line for the Berwick study, “76,519” in Table 23–14) were not even outside the range that caused the laboratories at these health screening fairs to notify the patient or physician of an abnormal value (see line containing 86,006 in Table 23–14), let alone be judged significant to the patient‘s health. 

TABLE 23–14. Screening Blood Chemistries: Percentage of Patients Having Abnormalities 

FIGURE 23–2 Probability of at least one abnormal result on multiple independent trials of tests, each with a probability (PN) of a normal result, for selected values of PN. (From Berwick128 )
If a screening test for hepatitis is desired, because the incidence of hepatitis is 0.14 percent and/or because one wishes to avoid the potential legal problems of postanesthetic jaundice, only three tests seem justified: determination of serum glutamic-oxaloacetic transaminase (SGOT) or its successor aspartate aminotransferase (AST), blood glucose (or its successor, Hb A1c ), and BUN. Even then, BUN is indicated only for patients more than 65 years of age, and glucose (or Hb A1c ) is indicated only for individuals more than 75 years of age. In fact, if the data from our group on asymptomatic liver disease can be generalized, no blood chemistry tests are warranted for patients less than 65 years of age. Furthermore, because the antibody test for hepatitis C is useful after infection has occurred, the medicolegal risk posed by postanesthetic jaundice should be even less. 190  

Abnormalities are commonly found on urinalysis 78, 79, 80, 81, 87, 97, 98, 103, 116, 120, 121, 132, 166, 191, 192 (Table 23–15) (Apfelbaum JL et al, unpublished data). The quality of urinalysis results obtained by dipstick technique has been variable at best. 193  In addition, these abnormal results usually do not lead to beneficial changes in management. Most of the results that do lead to beneficial changes could have been obtained by history or determination of BUN and glucose (or Hb A1c ) levels, tests that are already recommended for all patients more than 65 and 75 years of age, respectively. Thus, urinalysis, although initially inexpensive, becomes an expensive test to justify on a benefit-cost or benefit-risk basis. 

TABLE 23–15. Abnormalities Discovered by Screening Urinalysis 

Although partial thromboplastin time (PTT) and prothrombin time (PT) are useful tests with which to screen patients who have a history of bleeding, their value as screening tests for asymptomatic patients has never been shown 75, 76, 78, 80, 86, 91, 95, 117, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203 (Table 23–16). Virtually no asymptomatic patient in the literature has had unequivocal benefit from clotting function studies performed preoperatively (see Table 23–16). Most patients show symptoms or have a medication history suggesting the possible need for clotting function tests. Suchman and Mushlin 199  and Macpherson 200  reviewed the data, as we did, 56  and came to the same conclusion: preoperative clotting function testing for asymptomatic patients who have no risk factors for coagulopathy is incapable of predicting perioperative bleeding. No information is gained from either an abnormal or a normal result on clotting studies in low-risk patients. Figure 23–4 presents an algorithm that can be used to segregate high-risk and low-risk patients. 201  
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TABLE 23–16. Percentage of Patients Having Coagulation Abnormalities, as Determined by Screening Prothrombin Time, Partial Thromboplastin Time, Platelet Count, or Bleeding Time Tests 

FIGURE 23–4 Procedure for determining whether coagulation tests are needed. PT, prothrombin time; PTT, partial thromboplastin time. (Modified from Roizen and Hurd201 )
One patient deserves special comment: the patient taking aspirin or aspirin-containing compounds. Aspirin at a dose of 3 to 10 mg/kg of body weight per day does not seem to pose a risk of bleeding. However, data are not available for 300 mg or more administered within 12 hours of surgery. Because the pharmacokinetics of aspirin changes when more than 2 g/70 kg is consumed per day, a patient should be evaluated if he or she has not discontinued aspirin consumption sufficiently early to ensure no appreciable level of acetylsalicylic acid in the blood for 24 hours before surgery. (This is the period acetylsalicylic acid would have to be absent for the generation of the approximately 50,000 new platelets/mm3 needed for normal platelet aggregation.) The patient should also be evaluated if surgical hemostasis cannot be ensured, or if a regional procedure into a closed space is planned. Nonsteroidal anti-inflammatory drugs present similar problems. 202  (For further explanation of these situations, see the section in Chapter 25 regarding interruption of a drug regimen prior to surgery.) 

Tests for HIV, Pregnancy, Hemoglobinopathies, Malignant Hyperthermia, Magnesium Deficiency, and Low Albumin Levels 

Tests for HIV infection, pregnancy, and screening for hemoglobinopathy and malignant hyperthermia raise ethical questions that may require close attention to institutional policy and the immediate availability of counseling services. Moreover, all these tests have risks. The physician may therefore decide to limit testing to only “at-risk” populations (e.g., for pregnancy testing, only female patients who believe they may be pregnant). Magnesium (Mg) testing is a special concern. 

Testing of asymptomatic patients for AIDS is not likely to be the most effective way of uncovering the disease. Of the more than 700,000 people in the United States who have had AIDS, fewer than 200 have not been gay, had sex with a prostitute or engaged in other “at-risk” sexual behavior, used intravenously administered drugs or shared needles, had a “needlestick,” been cared for by a family member with AIDS, or received a blood transfusion after 1979. One program screening for HIV in asymptomatic individuals was able to produce an “acceptably low false-positive rate” by diagnosing HIV infection only after one sample of blood produced positive results on three different tests and after the second sample of blood had been used for verification. 94  Thus, for pregnancy, hemoglobinopathies, and HIV infection, the history is still the best tool for identifying those who should be tested or those who are at risk of the condition. 

In the past, no screening test existed for susceptibility to malignant hyperthermia (MHS) other than a personal or family history of the condition (Ch. 27). Several tests have become available, but none uses genetic testing. Despite previous studies suggesting a single localization of this disorder to chromosome 19q, Levitt and colleagues 204, 205  observed evidence for significant genetic heterogeneity in MHS. Nevertheless, they found seven MHS families in which the identified genetic aberrations appear linked to chromosome 17q11.2-24. Because the gene encoding the adult muscle sodium-channel a-subunit (SCN4A) has also been localized to this region of the long arm of chromosome 17, this area may be the site of a primary defect in MHS. However, because the specific site cannot yet be identified, linkage analysis for MHS coupled with polymerase chain amplification may be used in the future to screen for MHS in high-risk patients. 

It is still too early to predict the usefulness of these tests as a screening procedure for MHS or even for other genetic diseases such as diabetes. Other screening tests for MHS have not been reliable enough to use for any but “at-risk” individuals (e.g., children with a history of myopathies who are undergoing surgery for strabismus; patients having a family history of problems with anesthesia; or patients with a history of abnormally red appearance, thermoregulation, and reactions to minor stresses) (Fig. 23–5) (Ch. 27). 
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FIGURE 23–5 Suggested procedure for screening patients at high risk of malignant hyperthermia.

Mg deficiency represents another special situation. Putatively it is much more common than other ion deficiencies, and Mg treatment has been advocated as extremely beneficial. 206  However, because no data appear to link preoperative treatment of Mg deficiency with benefit, screening with tests appears superfluous. Let us expand on this concept. 

Hypomagnesemia is a prevalent laboratory finding in hospitalized patients (11–16%; Table 23–17). The total serum level of Mg represents the protein-bound (physiologically inactive) Mg, as well as the ionized (physiologically active) Mg. Total serum Mg constitutes less than 1 percent of total body Mg, there being no constant ratio between the two values. 

TABLE 23–17. Prevalence of Hypomagnesemia Among Hospitalized Patients 

Fanning and colleagues 207  showed that intravenous administration of Mg for 4 days after coronary artery bypass grafting decreased the incidence and severity of atrial fibrillation. Specifically, 14 patients in the control group had 42 episodes of fibrillation, 2 of whom required cardioversion. By contrast, 7 patients in the Mg-treated group had 12 episodes of atrial fibrillation, and none required cardioversion. In a similar study, intraoperative administration of Mg after cardiopulmonary bypass decreased the frequency of postoperative ventricular arrhythmias (8 of 50 [16%] in the Mg-treated group versus 17 of 50 [34%] in the placebo-treated group, P < .04). 208  

Some investigators believe that serum Mg should be measured routinely in hospitalized patients because of the high prevalence of hypomagnesemia coupled with the difficulty of diagnosing hypomagnesemia on clinical grounds alone. 206, 209  One investigator argues that common sense dictates that nonessential surgery be deferred until Mg depletion has been corrected, again with no data to support such an assertion. 210  Neither Dr. Jo (personal communication) nor we could find any data indicating better outcome because of routine detection and correction of hypomagnesemia. The benefit of decreased frequency of cardiac dysrhythmias after cardiac surgery 207, 208  occurred with or without preoperative hypomagnesemia. If one is going to use Mg empirically, one probably should have a measure of renal function and should monitor Mg levels (or reflexes in the awake patient), but no data indicate that such levels should be routinely determined before surgery. 

The Veterans Affairs cooperative studies found that albumin levels were an important predictor of outcome after surgery. 44, 186  Furthermore, changes in this level after enteral nutrition have been important predictors of perioperative outcome in malnourished or otherwise very sick patients (Ch. 25). It may therefore be time to add this laboratory test for patients undergoing surgical class C procedures and for patients who have a physiologic age (a RealAge) of more than 85 years who are undergoing surgical class B procedures. 

Even sophisticated laboratory tests have not been better in controlled trials than the history and physical examination in estimating the risk from a diagnosis. This lack of benefit from laboratory testing has applied to diagnoses as relatively amenable to laboratory diagnosis as the differential diagnosis of systolic murmurs 211  or assessment of nutritional status 212  or of cardiac or gastrointestinal disease. 60  

IMPLEMENTING ACCURACY AND EFFICIENCY IN PREOPERATIVE EVALUATION 

The ability of preoperative evaluation of even healthy patients (ASA physical status I or II) to detect important symptoms and medical history makes its benefit greater than its risk. Furthermore, preoperative evaluation done in advance is ultimately cost-efficient, because it minimizes expensive delays on the day of surgery. ( Table 23–18 shows the laboratory tests recommended for asymptomatic patients by various investigators and institutions.) In addition, such assessment could be used to limit the amount of testing to only that warranted by symptoms or risk grouping (Table 23–19). The protocol described in Table 23–19 (and the algorithms derived from it, Figs. 23–4 to 23–12) do have certain requirements, if the patient‘s preoperative condition is to be optimized. A careful history and physical examination must be performed. In addition, any condition indicating the existence of one of the disease entities presented in Table 23–19 must be searched for, and that condition must be specifically tested for in patients undergoing type B or C surgical procedures. This protocol clearly places the burden of accuracy on the history-taker. Furthermore, use of the protocol does require that a system be in place so that the physician performing the assessment views the test results and communicates the readiness of the patient for surgery, or the need for further testing/consultation, to the primary care physician, surgeon, and scheduling system. This step places an additional burden on the preoperative assessor: he or she must determine what degree of consultation with the primary care physician and surgeon is necessary to judge optimal health for perioperative care. 
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TABLE 23–18. Recommended Test Guidelines for Asymptomatic Patients 

TABLE 23–19. Simplified Strategy for Preoperative Testing 
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FIGURE 23–4 Procedure for determining whether coagulation tests are needed. PT, prothrombin time; PTT, partial thromboplastin time. (Modified from Roizen and Hurd201 )
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FIGURE 23–12 Procedure for determining when hemoglobin levels or a hematocrit should be obtained.
Two possible objections by the assessor come immediately to mind: 

1.


Why can‘t the primary care physician do the evaluation and send it to me? 

2.


It is a time-consuming process for which I receive no compensation. 

In their simplest forms, the answers to those objections are: 

1.


The primary care physician is not specifically trained in preoperative assessment. 

2.


Ultimately, preoperative evaluation is very costeffective for the institution, the health-care payers, and the patients. It would be justifiable to compensate the anesthesiologist for preoperative assessment at the same rate as for OR time. 

With regard to the first objection, although the primary care physician can render a patient‘s condition optimal for daily life, he or she does not have the anesthesiologist‘s depth of understanding of the physiologic changes caused by surgery or the requirements that must be met to facilitate class B and C surgical procedures and to optimize perioperative outcome. One example is induction by the primary care physician of some degree of prerenal azotemia for the patient with congestive heart failure. Even though prerenal azotemia may make the patient more comfortable for the conditions of daily life, it would predispose the patient to hypovolemic disaster during surgery. Unfortunately, careful attention to optimizing of the perioperative condition is highly desirable, but it is just not compatible with the current state of knowledge and functioning of primary care physicians. Such education is more available and of better quality than in prior decades, 213, 214, 215, 216, 217, 218, 219  and many reports have highlighted the importance of this aspect of care. 9, 217, 219  Nevertheless, the training, knowledge, and ability of primary care physicians are still very deficient in this aspect of consultation. 

In addition, the preoperative meeting of anesthesiologist and patient should serve other important functions: informing the patient about treatment options and educating the patient about anesthesia, perioperative care, and pain treatment in the hope of reducing anxiety and facilitating recovery. 5  At this time, neither of these functions can be performed adequately by most primary care physicians, and there is no one better trained to do so than anesthesiologists. 

With regard to the second objection, it is cost-efficient for both the institution and the health-care provider to have the anesthesiologist perform preoperative assessments, provided a system is set up to make the process cost-efficient. In the OR, the anesthesia service earns revenue only when a patient is undergoing surgery. Thus, the goals of the hospital in producing a cost-efficient OR environment and the goals of the anesthesia department are closely aligned. Long turnover times, unused OR time, and delays in the OR schedule have many disadvantages. They waste resources of the anesthesia department, reduce the cost-efficiency of hospitals, impede teaching, frustrate surgeons, and decrease harmonious teamwork among health-care providers. Such inefficiencies make the hospital, surgical center, or office-based surgical facility less competitive when fees are determined on the basis of capitated care (payment of fixed fees), a DRG, or an ambulatory care group (ACG). Therefore, it is optimal to facilitate smooth transfer of the patient into the OR. In addition, if preoperative assessment by an anesthesiologist were supplemented by automated information systems linking primary care provider, surgeon, OR, and perioperative care site, more cost-efficiencies could be obtained. For example, a history would not be obtained by the internist, surgeon, surgical resident, anesthesiologist, anesthesia resident, and three teams of nurses—all with imperfect information transfer among them, much duplication of laboratory services, and many delays. Thus, even though the rules for payment have changed under capitated care (Fig. 23–13), it is cost-efficient for the operative environment to have a system by which preoperative assessment occurs sufficiently early to minimize OR delays, to reduce unwarranted testing, to facilitate relief of patient anxiety, and to speed recovery. 

FIGURE 23–13 Rules for reimbursement of health-care costs have changed. In the former system of fee-for-service care, the more services given the patient, the greater the reimbursement. The present system of capitated care greatly reduces that incentive, and less care becomes the reality. As a result, the health-care provider is actually providing less care for relatively more reimbursement. Furthermore, the health-care provider now assumes the risks created by a reduced level of health care for the patient.

For the anesthesiologist, several effective systems could be instituted. Supported by consultation 1 week or more before surgery, or by some other second-opinion mechanisms encouraged by appropriate “CPT” codes (i.e., the “current procedural terminology” of the American Medical Association) and fee schedules, such systems could pay for themselves (Fig. 23–14). Initiating such a system would not be easy, but failure to do so will make the anesthesiologist and the practice site less efficient and more costly, less marketable and desirable to patients, and a continuing source of frustration to surgeons, OR administrators, and the anesthesiologist. 

FIGURE 23–14 Billing form used to report preoperative second opinion or consultation activities to payers.
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Inadequate preoperative evaluation leads to the missing of potential problems or to delays in the OR schedule for at least 15 percent of even healthy (ASA I) patients. 24  In addition, trying to reduce testing without such a system of assessment in place may not be beneficial. Since 1979, physicians at three university practices were found to decrease the ordering of unwarranted tests almost 1.5 times as fast as they decreased the ordering of indicated tests (19.6 and 12.9%, respectively). This would be good if the benefit from decreasing unjustified tests outweighed the benefit of ordering the truly useful ones. However, the possible benefit from a justified test is probably more than 1.5 times the possible benefit from not ordering an unjustified test, at least regarding preoperative tests. Therefore, the net changes that have occurred in preoperative test selection since 1979 may not be beneficial. One is forced to conclude that a better system for obtaining the warranted tests and for eliminating the unwarranted tests may be a necessary supplement to education and to standard endorsements for the reduction of costs and errors if selective application of laboratory tests is to be beneficial. 220  This process calls forth use of information systems and an evaluative clinic. The need for an information system and clinic to make the idea work is accentuated by data on the errors we make when selecting tests without the availability of an information system.

Errors Made by Physicians When Ordering Tests 

Selecting tests when there are no information systems to help has one major problem: it is a difficult procedure for physicians to complete successfully. Even when physicians agree to use specific, agreed-on criteria based on history and physical examination to order tests selectively and thereby to reduce routine testing, they still make a surprising number of mistakes when ordering tests. Approximately 30 to 40 percent of patients who should have certain tests (based on agreed-on criteria such as those in Table 23–19) do not receive such tests, and 20 to 40 percent of patients who should not have certain tests are nevertheless subjected to them. For instance, Blery and coworkers 91  examined 3,866 surgical patients in France. Even after medical personnel had been educated regarding which criteria indicated a need for which tests, 30 percent of the tests were ordered without need; another 22 percent of tests should have been ordered but were not. Thus, surgeons and anesthesiologists not only increased costs but also failed to obtain possibly valuable information. 

TABLE 23–19. Simplified Strategy for Preoperative Testing 

These mistakes occur mainly because integrating the history, physical examination, and indications for laboratory tests is not an easy process. Even when criteria for testing have been previously agreed on by surgeons and anesthesiologists, the number of variables one must remember makes arriving at the correct conclusions a complex task. As an example, let us consider how many mistakes are made regarding one commonly used preoperative test, the chest radiograph. 

Charpak et al 221  examined the value of preoperative screening chest radiographs for 3,849 patients. Surgeons and anesthesiologists agreed that any of the following findings on history or physical examination would warrant ordering of a chest radiograph: any lung or cardiovascular disease; any malignant disease; current smoking for patients older than 50 years of age; major surgical emergencies; immunodepression; or, for immigrants, absence of prior health examination. Surgeons made their decision regarding ordering of chest radiographs after seeing the patient. Even with this agreement on criteria, of 1,426 chest radiographs that should have been ordered for this group of 3,849 patients, 271 were ordered but not warranted, and 596 were not ordered but should have been. Although clinical judgment may account for some of these discrepancies, most of these lapses appear simply to be errors. If so many errors occurred for a single test, even more errors would be likely if patients were subjected to multiple testing. 

Data from studies performed by our group confirm this rate of error. 220  We tested the hypothesis that for the period 1979 through 1988, physicians voluntarily and substantially reduced the ordering of preoperative tests not justified by history and physical examination. Reviewing 2,093 medical records from every other year of that period (and studying 4 operations at each of 3 cities), we investigated the indications for, and the performance of, preoperative tests. During this period, the incidence of unwarranted laboratory tests obtained preoperatively decreased from 32.2 to 25.8 percent. This decrease was irregular and varied from operation to operation, from test to test, and from city to city. 

Furthermore, an unexpected 12 percent decrease (92.9–80.9%) in the ordering of indicated preoperative tests also occurred. Overall, 66.9 percent of tests obtained preoperatively in 1979 were not warranted, decreasing to 60.1 percent in 1987. If the possible benefit of ordering only appropriate tests outweighed the possible harm of not ordering a needed test, the net result would still be a benefit to society. Unfortunately, however, the possible benefit of performing a needed test is probably more than twice the possible harm of performing an unnecessary test. 

We conclude that the pressures to order tests more optimally and to do assessments more quickly have not been accompanied by changes in practice patterns that ultimately benefit the patient. In order for the net benefit to accrue to the patient, a better information system is needed for obtaining the truly necessary tests and for not ordering the unwarranted ones. On the other hand, punitive measures to reduce testing may save money from testing but impair health care. That may be the approach the Health Care Financing Administration is attempting, now requiring the use of diagnosis-related codes (International Classification of Diseases, ninth edition [ICD-9]) for reimbursement of testing. 

Can physicians do better at preoperative evaluation than the 5- to 15-minute history-taking prior to induction of anesthesia for outpatient or “come-and-stay” patients (those to be admitted after surgery)? They can, and should, for their patients‘ sake and their own sake. The British have reached the same conclusion. 222, 223  A change in the system of obtaining patient histories and ordering tests has been advocated even for internists. 224, 225, 226, 227, 228, 229, 230, 231, 232, 233  

Just as the need for a more effective theoretical system of preoperative evaluation became evident, the study just described reinforced our belief that the actual information system used for ordering tests also needed to change, in order to improve the efficiency of the process. 

INFORMATION MANAGEMENT IN PREOPERATIVE EVALUATION 

Being unaware of previously occurring in-hospital and perioperative events can lead to perioperative disaster in a subsequent surgical procedure. For example, an unanticipated difficult airway or allergic reaction that occurred earlier but is not known can (and has) contributed to disasters in subsequent anesthesia care. Avoiding such disasters would seem to be a solvable problem in an age of records, paper or otherwise. Yet anyone who has practiced in a large modern-day American hospital (university or community) knows that past charts are often not available. Even when the patient is seen in a surgeon‘s office or a perioperative clinic, the transfer of records and consent forms can be a weak link in the chain. Enter the information age and the promise of making the chain perfect. 

Information Systems and Preoperative Evaluation 

Because we currently practice in an environment called the “Information Age,” how is it possible that we still have trouble obtaining the information we need? As our health- care institutions switch to electronically stored patient records, this problem should vanish. However, these institutions and a variety of vendors that now offer “solutions” for automating the preoperative assessment frequently fail to provide operational solutions. These “turnkey” products are often isolated implementations of paper records. Such preoperative systems have not achieved wide acceptance. 234, 235, 236, 237  However, planned with the overall goals of the preoperative evaluation in mind, information systems can be used successfully to improve patient care and the efficiency of the overall system. 

Such a system requires an accurate and complete database on the patient‘s current health status and past anesthesia and surgical experiences. The sources for these data may be varied and collected at disparate locations and times. The ideal database would include the history of the current surgical problem and past medical, social, and surgical histories. It would also include review of organ systems, current physical examinations and perioperative plans, and notes on discussions with the patient and significant others. This database can also be used when providing ancillary services such as laboratory tests and consultations. Once the perioperative plan has been formulated, a record can be clearly communicated to the patient, the surgeon, and the anesthesiologist‘s colleagues. Finally, by establishing an accurate baseline status, the information that has been acquired can be used to initiate quality assurance procedures. This section provides an introduction to the use of information systems and identifies important issues for the clinician who is considering implementing such a system. 

Collection of Data 

Traditionally, the physician obtained needed information by talking with the patient, scanning the available paper chart, calling other physicians, and collecting reports from laboratories or consultants. These data were then recorded in a note. The information was often incomplete at the time the note was written (missing laboratory data or uncompleted consultation). Thus, the note that may have needed to be updated often was not. 

To standardize the format and to help the physician obtain important information, many facilities use forms that range from simple headings placed on a page to detailed checklists. As physician contact time has become more limited, ancillary personnel have been recruited to help acquire and assemble the required data. Patients are also being asked to spend time completing checklists or questionnaires that cover many points in their history. Compared with the current procedure, automation should be able to improve many of these processes. For example, the use of electronic information systems (“informatics”) could reduce or eliminate the redundant entry of information into a record, a situation that frequently creates discrepancies in that record. 

The expense of obtaining these histories increases because we often rely on professionals to obtain the routine history rather than focus on the details that are abnormal or important to the planned care. The process could be less expensive if patients completed the screening process themselves. There are many ways the patient could do this. When patients are given a clear reason for their input and a clear and simple format for answering questions, the patient-completed questionnaire can be an accurate and powerful tool. 6, 237  

One of the first systems used for this purpose was originally called the HealthQuiz.* Now called the HealthQuiz Plus 2, this system has evolved in a way that parallels many other trends in information management. Developed in 1987, the system consisted of a laptop device that had a simple liquid crystal display and three buttons: the patient answered “yes,” “no,” or “not sure” to health-related questions. The HealthQuiz proved to be a simple enough system, not unlike many of the small electronic games becoming popular at the time, and it was readily accepted by patients. Its program consisted of a branching algorithm made up of 254 items. The wording of each question was carefully prepared and validated so that consistent answers were given whether the patient responded to a human or to a computer or was later asked the same question again. The initial questions were standard health-history items pertinent to anesthesia care and were based on health-maintenance guidelines. 59, 66  Subsequently, a variety of questionnaires were developed for general medicine, pediatrics, and preventive health. 

Although compact and easy to use, the HealthQuiz required the use of a dedicated unit for producing the questionnaire. The unit, which produced a written report, was usually located only in preoperative clinics. In 1993, the rapid expansion of the Internet into health care and even the patient‘s home prompted the development of a networked version of the system, the HealthQuiz Plus 2, which could be accessed from any computer by means of an Internet browser. This Internet process enables any physician or patient who has a computer to complete the questionnaire at a wide variety of locations and at a convenient time. This concept has been extended, and now the patient can also complete the questionnaire from any touch-tone phone. Furthermore, the system allows for on-line viewing of the report and the ability to hone in on questions, suggested laboratory tests, or risk assessments to examine the underlying questions, answers, and logic. The data are also available at the point of care and are easily transferred into other medical information systems. For example, justification of laboratory tests by the assignment of diagnosis-related codes (ICD-9) is produced for each test suggested, and this information can be given to the laboratory to aid in reimbursement (Figs. 23–15 and 23–16). Such procedures supersede the old but still often used paper-and-pencil check-off lists (Figs. 23–17 and 23–18). 

FIGURE 23–15 The HealthQuiz Plus 2 computer device uses the patient‘s answers to its questionnaire to produce this summary of the patient‘s health history and suggested laboratory tests, annotated with International Classification of Diseases (ICD-9) codes. BMI, body mass index; BP, blood pressure; BUN, blood urea nitrogen; CREAT, creatinine; CV, cardiovascular; DOB, date of birth; DOE, dyspnea on exertion; ECG, electrocardiogram; GI, gastrointestinal; HQASA 1-5; HR, heart rate; HT, height; Hx, history; IVDA, intravenous drug abuse; PSH, past surgical history; PULM, pulmonary; SOB, shortness of breath; S/P, status post; WT, weight.

FIGURE 23–16 Example of the summary sheet that gives the physician the rationale for each of the tests suggested for the patient. This sheet is generated by the HealthQuiz computer device, which uses the patient‘s answers to the HealthQuiz questionnaire, plus 480 algorithms programmed into the device, to make its decisions; it also provides International Classification of Diseases, ninth edition (ICD-9) codes for each choice.

FIGURE 23–17 Sample checklist for determining which preoperative laboratory tests should be obtained. CPK, creatine phosphokinase; ECG, electrocardiogram; HCT, hematocrit; Hgb, hemoglobin; PT, prothrombin time; PTT, partial thromboplastin time; SIADH, syndrome of inappropriate antidiuretic hormone secretion; SMA 6 and SMA 12, simultaneous multichannel analyses of 6 and 12 blood components, respectively; WBC, white blood cells.

FIGURE 23–18 Sample patient questionnaire for determining which preoperative laboratory tests should be obtained.

Although the value of the preoperative evaluation has been discussed, efforts to improve efficiency cause anesthesiologists to examine whether some patients may still be just as effectively assessed immediately before surgery. To be successful, this plan should accomplish three key goals: (1) gain information about the planned procedure; (2) determine the patient‘s current health status; and (3) optimally allow for the patient to obtain information about the planned anesthetic before surgery. Surgical stress scales are being developed to stratify the need for evaluation and testing of patients. Tools such as the patient-completed health history, along with accessibility to previous information on perioperative care and other available data, can provide the second leg of the triad with minimal provider resources yet they can identify patients who need to come to a clinic for additional evaluation. Finally, on-line educational resources, perhaps in association with a brief call from the anesthesiologist, can complete the process of discussing the anesthesia plan with the patient. This plan could allow patients to present on the day of surgery yet minimize the potential for the discovery of unplanned conditions that would delay care, disrupt the OR schedule, or, worse, lead to adverse events. 

Physician, hospital, and health-system methods for data gathering that include radiology reports, laboratory test reports, and prior operative notes and anesthetic records are just now becoming more widespread. They can use not only standard computer terminals but also handheld devices. These systems are able to decrease redundant data entry by communicating with other data sources, such as hospital billing systems (for demographic data), patient-completed questionnaires, and data from other providers. Such processes also allow more than one provider to record information for the evaluation and to communicate that information effectively to the anesthesiologist at different times or locations. 

The provider systems are still evolving. Ease of use and ease of data entry are very important for acceptance by physicians, who seem to have a short tolerance time for clumsy system performance. Moreover, because typing on a computer can interfere with the physician-patient interaction, a conscious effort must be made to move away from the computer and to address the patient directly, so that he or she does not “feel like a number.” 

Laboratory systems, pharmacies, and administrative billing systems have led the way in providing on-line data systems. 238  These data may be integrated into the collection process if suitable computer interfaces can be constructed. More problematic is the incorporation of notes or other nondigital data from outside sources. Unfortunately, manual transcription of these notes cannot capture certain kinds of data such as that on ECGs, or signatures. Although information systems are being adapted to transfer image-based data—perhaps by scanners or fax machines—at present there are few standard ways to facilitate exchange of these kinds of data. 

A related problem is obtaining historical information and the past chart. Most institutions have large volumes of information on paper records that are available to varying degrees. As any system is developed and implemented, allowances must be made for the period in which the electronic and paper systems exist side by side until the paper records have been incorporated into the electronic system. 

Collation of Data: Perioperative Database 

Databases consist of an “engine” and an interface. The engine is the computer program that actually stores and retrieves information. Many commercial engines such as Dbase, Foxpro, Sybase, Access, and Filemaker, as well as proprietary programs written by vendors, are available. Although a full discussion of the different engines is beyond the scope of this chapter, several questions need to be addressed when evaluating any database system. 

First, these systems range from intensely complex, requiring a full-time programmer available for maintenance and modifications, to relatively user-friendly, perhaps maintainable by a physician who has some background in database management. When selecting a system, the potential buyer must consider the resources necessary for maintenance. Second, these systems vary in their ability to exchange information with other database systems, such as a hospital-based information system. We believe that the ease of exchange, both now and in the future, should be considered in the selection of a system. Third, the hardware that implements the system also warrants some consideration, although to a lesser degree than the previous two criteria. Today, processor speed and storage on desktop systems are making the selection of hardware a less critical issue than before. Fourth and finally, thoughtful design of the interface system is very important, because this feature determines the everyday ease and usefulness of the system. Forty-five percent of medical information systems that are installed are not successful, even though they are technologically sound. Many of these failures arise from nonacceptance by users. 

Clinicians want an easy way to specify how they move information in and out of the system (the interface) and to be able to modify that interface without being charged for each change in format of the report. Programs such as Filemaker and Access include so-called “drag-and-drop” designs that allow the user to create new input and report forms easily. Other systems may require programming assistance or, in the case of a proprietary system, a more formal process with the vendor, in order to change the system. With the rapid changes in health care, any system will need to be improved and changed on a regular basis in order to obtain maximum benefit from the system. 

The hardware systems that run these programs have become more affordable and accessible. Again, a detailed discussion of specific hardware is beyond our scope, but some broad issues should be addressed. Many of these systems can run on personal computers. The clinical environment, however, is much more demanding than the office environment. The physician working in an office can tolerate a certain amount of instability and downtime on a computer. In a clinical environment, however, these conditions cannot be allowed without considerable consequences. For example, if a paper record is unavailable for one or two cases, the cases may be delayed 20 minutes. If the server or network is unavailable, 15 ORs will be delayed for 20 minutes. Clinical systems should have adequate back-up so that they can meet the clinical demands of being available 24 hours a day. The cost of having adequate back-up and supporting personnel must be included in any planned installation. Maintenance costs for information systems can be as high as 70 percent of the total system‘s cost over the life-span of the system. 239  

Integration of Information 

If an electronic information system only collects information and duplicates the current paper system, the cost-benefit advantage is likely to be marginal. Furthermore, it is highly unlikely that merely automating the collection of data will produce significant time savings. The benefits become clear when data are analyzed and disseminated. 

The first benefit concerns the reporting of data to facilitate evaluation, discussion, and subsequent care of the patient. By necessity, the paper record had to report data in the order recorded. Reexamination of the paper report may show that simple electronic reformatting of the displayed information, bringing key points to the top and emphasizing them, would benefit the person receiving the report. If the reports are available on-line, they no longer need a linear presentation at all. Only the key points may be initially presented, with additional details available through a mechanism that allows the user to select a statement or fact on the screen and to obtain additional details or information. 

The computer can also help the physician clinically. It can provide reference material on unfamiliar conditions or drugs—sometimes even automatically, as in the case of warnings about possible drug interactions. In addition, when an institution wants to guide and track use of its resources, the computer can suggest preferred clinical pathways. The system may actually do an initial analysis of the data, based on algorithms, to assist in clinical decision-making. The ASA and other standard-setting organizations, including the state of Maine, recognize the importance of clinical judgment and the interaction between patient and physician (Fig. 23–19). An example of this assistance to the clinician is the HealthQuiz Plus 2 program, which not only collects patient-provided information, but also applies algorithms that include guidelines, facts about the performance of a variety of tests, and the prevalence of disease, based on the patient‘s information. The program then provides an initial assessment of risk and suggests appropriate laboratory tests. (All these processes facilitate reimbursement for test ordering.) The tests guide the physician in the assessment of the overall clinical situation and in the creation of a care plan. This system has been shown to reduce the ordering of tests without overlooking those that are medically warranted. Moreover, such systems have the advantages of always posing a comprehensive set of questions to the patient and of not forcing the clinician to compromise comprehensiveness because of time constraints. Beers and colleagues 240  showed that such a system did a better job of obtaining accurate and complete patient histories than time-pressed clinicians. Computer-assisted analysis of data will expand as we develop ways for computers to use all the data they have accumulated. 

FIGURE 23–19 Two standards published by the American Society of Anesthesiologists (ASA) in the ASA Directory of Members 1994. (A) Statement on routine preoperative laboratory and diagnostic screening. The routine use of laboratory or diagnostic screening tests is not an essential part of the preanesthetic evaluation of patients. (B) Basic standards for preanesthesia care. The history, physical examination, and chart review are essential when obtaining tests as part of preanesthesia care. (From American Society of Anesthesiologists282 )

Research can be another opportunity for benefit. 241, 242, 243, 244, 245, 246, 247  However, as an initial warning, we emphasize that these systems build large data sets rapidly, and the temptation to search the data for a correlation is both strong and misguided. Correlations found in this manner are often misleading and, only if supported by logic, may at best provide the basis for asking more formal questions. Pursuit of these questions, in a prospective fashion, can be rewarding. If the interface is readily flexible, both the input and the analysis can be modified to address specific issues. In the future, the ability to connect the preoperative data with outcomes captured electronically will only increase the usefulness of these databases as tools. 

Through improved coding and billing, the use of preoperative databases has been shown to improve economies and cost recovery. 26, 27, 247  These improvements in cost-recovery mechanisms, along with the improvements in laboratory utilization and reimbursement for medically indicated ICD-9–coded test ordering, may justify the cost of implementing a system in the context of a preoperative clinic (see later). 

Dissemination of Information 

One of the main reasons for instituting an electronic record is to ensure availability of the collected and analyzed data on the day of surgery. At one institution, as many as 20 percent of manually completed forms were being lost in the process. This loss would happen most frequently when either the date or location of surgery was changed after the preoperative visit. Many practitioners also find themselves working at multiple sites, either within the same institution, at different surgeons‘ offices or ambulatory care centers, or across the city or even across state lines. The ability to review information for any patient at any site the night before surgery allows the anesthesiologist to better plan and prepare for the next day‘s cases, and to call the patient, with substantial knowledge about that patient. This process enhances both patient care and efficiency of the ORs. 

The information has additional uses. Billing can be based on information about the planned procedure from the preoperative visit, a circumstance that enhances proper reimbursement. Other institutional forms that have redundant information, such as check-in sheets for the morning of surgery, can be replaced or eliminated, and this also increases OR efficiency. 

Institutions will vary in the frequency with which patients return, but having the basic information for a patient from a previous procedure can be timesaving for subsequent elective operations. It can even be lifesaving in the event of an urgent procedure for which old records are unavailable and the patient cannot provide a history. 

Every discussion of information systems should consider security and confidentiality. The same access that is necessary for efficient dissemination of information can have very negative effects on patient trust and a significant legal impact if improperly used. It is crucial that any system have both controlled access and accurate logging of use to minimize the opportunity for inappropriate use and to identify abuse. Users of the system must be informed of the significant and strictly applied penalties for improper use of the records. Additional protection of patient data is being provided by rapidly evolving legislation and frequent advances in technology, such as encryption. This area requires expert assistance, both technical and legal, that should be obtained by anyone who is implementing an information system containing patient data.

Improving Patient Satisfaction With Preoperative Evaluation 

We have used our information system to increase patient satisfaction with preoperative evaluation in several ways (Foss JF et al, in preparation). We found that the most important factor in decreasing patient satisfaction was delay in seeing a physician. Therefore, we use our information system to decrease this time interval. 

Our system logs the arrival time of the patient at the clinic. After the patient has completed the self-administered questionnaire on health matters, the computer system uses those answers to determine the risk status of that patient, categorized as HealthQuiz ASA status 1 through 5. A “triage nurse” then uses that risk status, definitions of the three levels of surgery (minimally invasive surgery, surgery of moderate intensity, or major surgery), and the functional age of the patient (i.e., physiologic, not chronologic, age [RealAge]) to determine what level of visit with the anesthesiologist is required. A comprehensive visit takes 20 minutes or more and assesses the patient who has a HealthQuiz ASA status of 1.75 or higher, or is undergoing major surgery, or has a RealAge of more than 65 years. The next category, the visit of intermediate intensity, takes 15 to 25 minutes. These patients have a HealthQuiz ASA status of 1.5 to 2, or are undergoing type B surgery, or have a RealAge of 61 to 65 years. Finally, the “expedited visit” takes 5 to 10 minutes and evaluates the patient who has a HealthQuiz ASA status of 1.74 or less, and is undergoing minimally invasive surgery, and has a RealAge of less than 61 years. 

Once the appropriate level of visit has been determined, the patient is made ready to see the anesthesiologist. He or she is placed in an examination room and is dressed from the waist up in a hospital gown. Blood pressure, heart rate, height, and weight are recorded, and a self-entered history is completed by the patient. 

The patient‘s status is entered into the computer system, and the times to each room are tracked on the local area networked computer system. A red light signals when an “expedited patient” is ready to be seen. The anesthesiologist often excuses himself or herself from the comprehensive-visit patient and sees the expedited patient as soon as possible. (Comprehensive-visit patients seem not to object to the interruption, because they understand that they require, and will receive, extra physician time.) The total time for patients is not reduced, but the delay until the patient first sees the physician is decreased. 

Another way we use our informatics system to improve patient satisfaction is to ask patients to complete another self-administered questionnaire after surgery. The questionnaire, which is given by phone or, if in-hospital, by computer or paper and pencil, assesses the patient‘s satisfaction with the anesthesia service‘s performance and pain therapy. Feedback for such results has improved performance of the physicians in satisfying patients‘ pain-relief requirements. 

Thus, we use an informatics system to increase patient satisfaction directly, by shortening the time before the patient sees a physician, and by improving pain therapy. We also believe, however, that many other uses of informatics increase patient satisfaction indirectly. These uses fall broadly into the category of patient education. For example, in this stillexperimental role, our information system helps us to learn which patients desire video presentations about their anesthesia and surgery, which we are then able to provide. 

Information systems are not a replacement for good care, nor is it likely that they will decrease the time spent with patients. If carefully designed and implemented, information systems can enhance the acquisition and management of data, so that physicians can spend more of the time they do have with patients attending to their care. Although such systems can decrease the risks of caring for a patient by providing a complete working database, they are also capable of introducing new risks regarding confidentiality of data and dependence on availability of the system. No matter how much automation, education, or informatics you decide to employ, the decision most important to success is to marshal the resources and consensus of department members and users (surgeons, obstetricians, radiologists, administrators) to compel such a considerable undertaking. 

GAINING THE RESOURCES AND CONSENSUS TO INITIATE AND MAINTAIN AN ANESTHESIA PREOPERATIVE EVALUATION CLINIC 

The anesthesiologist is the specialist most knowledgeable in evaluating and managing operative medical complexities as they relate to anesthesia and surgery. “The assessment of, consultation for and preparation of patients for anesthesia,” is contained within the American Board of Anesthesiology‘s definition of the practice of anesthesiology in its Booklet of Information (Raleigh, NC, American Board of Anesthesiology, 1996, p 2). This assessment of the patient begins with the preoperative evaluation. 

As changes in the health-care system decrease reimbursement and the length of stay in the hospital, more and more surgical patients are entering the hospital on an outpatient basis or as same-day admissions. 248, 249  This trend is expected to increase and reflects not only a national and even international cost-conscious environment but also the expanding market for managed care. 

Same-day admissions present the anesthesiologist with a formidable challenge from both an organizational and a clinical perspective. The amount of time available to evaluate even medically complex patients has decreased. Providing quality, cost-effective preparation of patients before surgery is a central issue in the optimal perioperative management of the patient. This requirement and the consequent need to redefine and expand the traditional practice of anesthesia, especially outside the OR, have been accepted as necessary among anesthesiologists in both academic and community practices. 250, 251, 252  

The preoperative evaluation is often the first encounter a patient has with anesthesia and health-system–based or hospital-based services. Examination facilities, personalized services, and organizational efficiency during the evaluation often influence a patient‘s perception of the quality of health care at that institution. As mentioned, we have found that the rapidity with which a physician sees the patient is the most important factor in determining patient satisfaction with the preoperative process (Foss JF et al, in preparation). Facilitation of this process by an electronic medical record, coupled with “time-stamped” computer records, is discussed in the previous section. 

The establishment of an anesthesia preoperative evaluation clinic (APEC) 25, 26, 253, 254, 255, 256, 257, 258  has become an important and formal process over the past several years at many private and academic institutions. A centralized APEC is a positive investment for the anesthesia group and the hospital, because it becomes a recognized center for decreasing perioperative costs, improving the efficiency of clinical services, implementing clinical pathways that educate and increase market share, and increasing patient and surgeon satisfaction with perioperative services.

Developmental and Organizational Changes 

The goal of the APEC is to provide a comprehensive anesthesia service for physicians and their presurgical patients. One centralized location provides all anesthesia consultations, physical examinations, laboratory and ECG services, educational resources, and hospital registrations and insurance authorizations. The objective is effectiveness, efficiency, and equality of care for all patients. Modifying the existing clinical practice in order to provide cost-effective preoperative evaluation is within the ability of each anesthesiologist and can be approached from a variety of methods, educational tools, and uses of data (Table 23–20). 

TABLE 23–20. Key Areas to Consider in Promoting Cost-Effective Preoperative Preparation 

The APEC may not be suitable in its entirety for all academic departments or private individuals and groups that administer anesthesia. However, many of the concepts and methods described can be adapted to smaller centers and to the private sector. Certain advantages do accrue when an APEC is established, but implementation may require stages of change and growth. (We advocate taking incremental steps up the organizational ladder to efficiency: improvement of preoperative testing, implementation of education about perioperative care, and then implementation of education about expectations on pain therapy.) Our collective experience is that instituting such a clinic requires a commitment from more than just the anesthesia department. Without the support of surgical services and without administrative, financial, and emotional commitment, the APEC will not meet its full potential and may even incur extra costs rather than savings. However, with such commitment, the health system will increase the quality of its care and will decrease costs. Nevertheless, logical as it is, such commitment will not come easily. 

The development of the APEC represents a collaboration between hospital administration and the departments of anesthesia, surgery, gynecology, and nursing. Implementation of a successful APEC requires the commitment of money and time, defined organizational goals, changes in support resources, intradepartmental teamwork, and determination of the hospital and several departments to make effective changes in the existing operational procedures. Table 23–21 shows the operational goals for an APEC. 

TABLE 23–21. Operational Goals for an Anesthesia Preoperative Evaluation Clinic 

A timeline for the development of an APEC should be defined for hospital administration in a business plan. The plan would clearly describe not only reasonable and sustainable goals but also the financial, political, and emotional support necessary for success of the APEC. The plan would also include analysis of the existing method of providing preoperative evaluation, recommended changes, developmental strategies, descriptions of APEC management and organizational imperatives, and an evaluation of financial risk. 

The development of an APEC begins with a departmental commitment to improve the current system. Even the simplest of changes can enhance the quality of patient care. For example, having a patient complete an anesthesia medical questionnaire at the surgeon‘s office and then having that information transmitted to the anesthesiologist for review several days before surgery would greatly increase the anesthesiologist‘s awareness of the patient‘s medical status. The patient questionnaire could be completed by phone after the surgeon‘s nurse has entered some basic demographic data about the patient into the automated phone system (see previous section on informatics). The information could then be made available to the surgeon, OR, and anesthesiologists the day before the anticipated surgery. This practice could reduce the delays and cancellations that occur when unexpected medical problems are present or unresolved at the scheduled time of surgery. 

Necessity for Teamwork 

The APEC is an integrated partnership having visible alliances with the departments of anesthesia and nursing, often surgery and obstetrics, but always the hospital or health-system administration. Frequently, the existing system of preoperative assessment is beleaguered by the need for change in many of the time-honored traditions, structures, and processes. 

Figure 23–20 shows the fundamental goals the APEC strives to accomplish. These goals recognize and encourage clinical responsibility in the portioning of services and, most important, in the sharing of financial costs and savings in the APEC enterprise; that is, because the department that bears the cost of making the APEC work is not always the department that enjoys the subsequent savings, transfers of funds are necessary to make the system really work fairly for all concerned. These transfers, plus agreement on the incentives and goals, should be considered before institution of the clinic. 

FIGURE 23–20 The anesthesia preoperative evaluation clinic is a constructive partnership working toward the achievement of common goals. The sharing of resources and budgetary costs is apportioned.

To encourage the referral of patients to the APEC by surgeons, anesthesiologists should identify the clinical, and perhaps marketing, advantages. Interviewing surgeons regarding their concerns and problems with preoperative assessment helps to identify the changes that will be necessary. Likewise, administrators should be interviewed regarding their desires for efficiency of patient care, for increased patient education and satisfaction, and for marketing advantages. Such a process marks the anesthesiologist as an active partner and a resource for improving perioperative care. 

In addition to the primary mandate of patient safety, our surgical colleagues are also concerned with avoiding cancellations and OR delays, and in reducing costs and improving patient satisfaction through education, in order to facilitate marketing. To enhance the anesthesiologist‘s commitment to the APEC and to increase the patient referral base, an “informal assurance” may be given that if the patient is deemed appropriate and remains medically stable, the patient‘s care will proceed to surgery without cancellation or delay. This process requires that the entire anesthesia group support the APEC program and protocols, and it means that not all physicians can give consultation in the APEC. It also means that this position requires an experienced clinician. 

Economic Concerns and Benefits of Developing a Clinic 

What are the costs and benefits of the APEC, and who ultimately supports the APEC financially? This last question is pertinent because the costs of an APEC are borne by one group, but the benefits accrue to another. One of the basic principles of economic analysis of a new venture is that comparison and choices must be made between the existing use of resources and the proposed alternative. An economic clinical analysis should evaluate both the cost and the outcome when comparing all the variables that would pertain to changing of the existing manner of preoperative assessment to that of an APEC. 

Any financial support given to an APEC by a hospital would be based on price, quality, and value. Therefore, a cost analysis of the current system of preoperative evaluation would describe the problems, effectiveness, and cost of the traditional system and the subsequent surgical effectiveness of the new system. This document is more effective if it is comprehensive and focuses on opportunities for improvement. It could be supported by recent publications demonstrating cost-effectiveness and improved outcomes when an APEC has been established. An APEC that offers no improvement in outcome and an increase in cost is unsuitable and economically detrimental to the hospital or health system, as well as to the anesthesia department. 

The strategic alliance and partnership with hospital/ health-system administration and the departments of nursing and surgery (obstetrics, gynecology, and radiology) toward the common goals of improvement in quality, cost reductions, and reduced length of stay through educational programs require that the financial support and gains of the APEC be delegated responsibly and fairly. For example, the facility and professional staff and the maintenance, equipment, registration, and phlebotomy personnel associated with an APEC would incur cost to the hospital/healthsystem administration. Nursing and educational resources would be supported through the department of nursing or anesthesia cost center. Similarly, benefits from reductions in length of stay and reduced OR times and cancellations should be shared among the parties. 

The APEC staff can be cross-trained to provide services to other areas of the OR during periods of reduced patient volume. This sharing of resources would decrease APEC costs and increase APEC profits. An anesthesiologist would serve as medical director of the APEC. Financial support for the APEC would come from both the department of anesthesia and the hospital/health-system administration, because the APEC is a hospital-centered partnership. Similarly, in providing resources for the APEC, profits recovered from decreased costs elsewhere and increased market share should be shared among the departments, including surgery. 

Development of an APEC and financial commitment in an era of cost containment require a business plan to secure support of the hospital or health-system administration. This plan should show an overall cost reduction that should be shared, because incentives determine the success of the process. Table 23–22 suggests the sequential elements of an APEC business plan.

Strategic Need to Market the Clinic 

The concept of public relations and marketing of the APEC may be unfamiliar to the anesthesiologist. Increased visibility of the anesthesiologist in an APEC increases awareness of the clinical expertise of the anesthesiologist and his or her role in developing clinical pathways and pain therapy that decrease the patient‘s length of stay. For example, at one of our institutions, preoperative evaluation and postoperative pain-therapy groups are linked (i.e., provided by the same team of physicians, a subgroup of a department) in order to facilitate patient education and rapid discharge. The result has been superior satisfaction on the part of patients and other health-care providers. 

Hospital/health-system publications, presentations at medical, surgical, and gynecologic grand rounds (and administrative grand rounds, if such exist at one‘s institution), and personal communication with physicians all increase the awareness of surgeons, hospitals, and health systems regarding the direct influence of the APEC and anesthesiologist on cost-effective preoperative patient management. Many hospitals have an office of planning and development or a media center that can participate in marketing and educational strategies that would promote the APEC, its policies, and its educational programs.

Renovation of Facilities 

The centralization and modernization of preoperative evaluation procedures represented by an APEC are long-term investments in the proper facilities, and they benefit the patient, anesthesia group, and hospital. Focusing all services into one area produces a center that is visible and efficient. Table 23–23 shows the facilities that constitute the APEC at Stanford University Hospital and at the University of Chicago.

Daily Operations and Procedures 

The daily operations of an APEC vary according to patient volume, severity of the patient‘s medical conditions, availability of the facility, and employee resources. However, we are able to suggest a general operational structure that represents several APECs currently in existence. 

A full-time APEC facility serves 40 to 60 patients a day. The full-time APEC requires availability of assessment from 8AM to 6PM Monday through Friday. The average time needed from check-in to discharge of ASA I patients is 40 minutes; for ASA II patients, it is 60 minutes; and for ASA III or IV patients, it is 80 minutes. Approximately one-third of that time is spent with a clinician. If fewer than 25 patients are seen a day, a half-day clinic may be appropriate. In this instance, physicians may rotate to the OR after 5-hour stints, because work in the APEC is intense. 

To allow patients to be evaluated in a timely and efficient manner, the APEC appointment schedule is made available to the surgical specialty clinics. The surgeon‘s specific OR reservation can be linked to the requirement that a patient must also have an APEC appointment. This practice not only facilitates anesthesia appointments but also encourages the delivery of patient-centered care. 

Previously, most patients (“drop-ins”) would come to the APEC in large numbers in the midafternoon and would consequently experience long waits for anesthesia evaluation. Although this situation has been greatly improved by scheduling of appointments, some flexibility regarding “drop-ins” helps to accommodate patients requiring urgent surgical decisions and those from outside the hospital area. 

After registration, the patient is processed through hospital/health-system admissions, utilization review, and financial services, located in the APEC. These processes are coordinated with the patient‘s completion of a preoperative questionnaire 259  (HealthQuiz Plus 2 or similar processes), which seeks information about pertinent medical history, previous surgeries, and medications. Processing of the patient through these services and completion of the questionnaire are scheduled with the goal of maximizing the efficient use of physician time. The patient‘s historical medical record is available at the time of the APEC appointment; the medical records department has received, by electronic communication and 24 to 72 hours in advance, a list of the patient‘s scheduled appointments for that day. 

The anesthesia evaluator interviews and examines the patient and obtains (via facsimile and phone) whatever outside medical information is needed to complete the assessment. At one of our sites (the University of Chicago), all this information is directly entered into a patient database (see earlier). Appropriate laboratory, diagnostic, and ECG requirements are determined and are obtained on site in the APEC clinic. The centralization of services provides a significant convenience to patients, who no longer need to visit several hospital sites to complete preoperative requirements. ECGs are evaluated before the patient leaves the APEC. All laboratory tests are reviewed at the end of the clinic day. 

A perioperative educator, usually a nurse, provides individualized education for the patient and family in the preoperative teaching center located in the APEC. Preoperative education increases the patient‘s understanding of what to expect regarding postoperative pain therapy and, by decreasing anxiety and fear, achieves its goal of increasing patient comfort. Additionally, preoperative patient education reduces pain and the length of stay in the phase II recovery area and inpatient facilities, and it sets the expectations regarding recovery and the needs of the patient on discharge from the hospital. The educational program is organized with the help of the specific surgical service and the office of hospital/health-system planning in order to provide patients with videotapes and descriptions of expectations and plans. 

The personal interaction with a perioperative educator allows each patient to discuss concerns and to ask questions about his or her anesthesia and surgery, the rehabilitation process, pain-management options, and the expected hospital course. “Standardized care plans” written for each surgical procedure are used to focus on specific perioperative information and to provide an overview of the events on the day of, and after, surgery. 

Previously, each surgical service had a nurse educator who provided perioperative education for patients. The APEC program reduced use of this hospital resource significantly and currently coordinates all education through the centralized APEC location. The preoperative teaching center has a variety of anatomic models, brochures, charts, prostheses, specific videotapes made for this process, and other items to help patients understand their proposed anesthetic, surgical, and perioperative management. Some items can even focus on preventive long-term care, such as cessation of smoking, exercise programs, control of blood pressure, and medications. The anesthesia perioperative database program generates written instructions for the patient and significant others. These instructions specify where to go, when to be there, which medications to take, and what to expect in the perioperative period. 

Staff members telephone patients on the evening before surgery 260  to confirm arrival time, to reinforce instructions, and to answer any questions. This contact by telephone helps to avoid delays and cancellations on the day of surgery.

Anesthesia Medical Consultation 

The APEC provides another important service, the anesthesia medical consultation. This is not simply a routine preoperative examination but a conference requested by a primary care physician or surgeon who seeks advice on the suitability of the patient for anesthesia in light of the patient‘s medical condition. Obtaining these consultations 6 or more days before the planned day of surgery has many advantages. It facilitates the planning of intraoperative anesthesia and monitoring requirements, the obtaining of outside consultations and additional testing, and preparation for perioperative pain therapy and discharge. Although this system seems formidable, it is assembled in small steps by a team. The members of the team agree in advance not only to develop the plan, but also who has responsibility for each aspect of the plan. 

An anesthesia medical consultation increases the awareness of surgeons and patients regarding the expertise of the anesthesiologist on perioperative medicine. For one thing, this type of consultation may initiate diagnostic and/or therapeutic actions for a specific medical problem. For example, instead of providing a general “clearance” for anesthesia and surgery, the APEC anesthesiologist may recommend referral of the patient to a specialist such as a cardiologist, for evaluation of a specific intraoperative concern. 

The expertise of the anesthesiologist is also evident when he or she is involved in the decision-making process regarding consultations. Fischer 25  reported a 73 percent reduction in unnecessary consultations to medical specialties when the anesthesiologist was involved in the consultation decision process. By reducing questionable consultations and further diagnostic studies, hospital costs decreased. Quality assurance data seemed to indicate no adverse patient outcome. 

Regarding billings, APEC consultations are first coded using the CPT of the American Medical Association. Then a professional fee is submitted, and reimbursement is requested. Although routine visits (those usual in the past) are not billed for, the educational/evaluation process that differs from the past is billed for, and any savings that accrue from reduced length of stay are shared, in order to fund the clinic.

Perioperative Quality Assurance Indicators 

The APEC is a multidisciplinary arrangement that requires changes in the existing clinical practices and hospital resources. Hospital/health-system administration, surgeons, and other physicians monitor its performance and outcome. A database system allows entry and analysis of quality assurance indicators for the APEC. This information can measure the effectiveness of activities that improve performance, cost and resource data, savings, and potential organizational inefficiencies and benefits. 

System problems that cause costly surgical delays or cancellations, together with practices requiring improvement or enhancement, are easily identifiable. Figure 23–21 summarizes data from the previous section on preoperative informatics to suggest a database format that would allow evaluation of quality assurance indicators for an APEC. 

Cost-Effectiveness of the APEC 

To enhance market share and profitability, health-care institutions have focused heavily on cost reductions. 23  Several authors have reviewed the economic principles and issues associated with analysis of health-care costs. 

In preparing a patient for surgery, physicians are directly responsible for providing and ordering virtually all the patient‘s evaluations, preoperative diagnostic tests, and referrals to specialists. The responsibilities of the anesthesiologist are unique in the preoperative process. The anesthesiologist is the final clinical pathway or “gatekeeper” for the patient entering the OR and for the facilitation of postoperative pain therapy. As such, the APEC anesthesiologist is a central figure in the review and implementation of practice guidelines 5, 261, 262, 263, 264, 265  and clinical pathways and also participates in sharing of information (such as patient evaluation protocols and consultations), avoiding duplication of services, identifying costs and benefits, and evaluating the management of medical resources and measurements of outcome. 

Because the anesthesiologist is the specialist best able to evaluate intraoperative medical complexities as they relate to anesthesia and surgery, he or she is also best qualified to define and coordinate the appropriate preoperative studies needed for optimal intraoperative management of the patient. 

Diagnostic Studies and the Clinic 

Using guidelines and clinical judgment seems to be more cost-effective than using only clinical judgment or batteries of tests. Therefore, the APEC uses guidelines described earlier concerning the ability of preoperative diagnostic studies to determine which preoperative tests should be undertaken. These guidelines are provided to the surgeons for review and are based primarily on the patient‘s age, medical status, proposed surgical procedure, and judgment of the clinician. 

Four studies reported a reduction in testing and hospital costs when preoperative diagnostic testing was coordinated through the anesthesiologist in the APEC. The reductions in testing and in average hospital costs per patient were, respectively, 55.1 percent and $112.09, 25  28.6 percent and $20.89, 258  55 percent and $137 27 ; Roizen et al 259  reported a $100 decrease in costs. 

Delays and Cancellations in the Surgery Schedule 

Considerable hospital cost is incurred when an OR is vacant because of a cancellation or delay in surgery on the day of surgery. These delays and cancellations can be a significant source of frustration for both the physician and patient, while multiple resources await the arrival of the next patient. 

Day-of-surgery delays and cancellations, OR downtime, and loss of hospital revenue decrease when an unstable medical condition is determined before the day of surgery. Several authors have reported decreased day-of-surgery cancellations when patients were referred to an APEC prior to the day of surgery (Table 23–24). Reductions in delays and cancellations increase revenue and produce a positive response from the surgeons and the hospital administration. The anesthesiologist becomes the primary physician identified with preoperative cost containment and improved quality of perioperative patient care. Furthermore, educating the patient about what to expect regarding postoperative pain therapy and feeding decreases the length of stay in the hospital. 

TABLE 23–24. Decrease in Surgical Cancellations for Patients Evaluated in the Anesthesia Preoperative Evaluation Clinic 

Incentives for Cost Reductions 

The contribution of the anesthesiologist to cost savings for the hospital or health system is often not obvious and is frequently difficult to quantify. However, the APEC provides several areas of identifiable cost reductions to the hospital or health system for which the anesthesiologist is directly responsible. 

A contractual agreement negotiated with the hospital or health system could recognize that the department of anesthesia can influence hospital or health-system costs in the care of patients. The anesthesia department could enter into the hospital capitation risk pool and could share revenue linked to the APEC contribution to cost-effective care. 

Fischer 25  reported a 1-year hospital cost reduction of $1.01 million in unnecessary preoperative testing, and Starsnic et al 258  noted a 1-year cost reduction of $643,056 when preoperative diagnostic studies were coordinated through the APEC. 

Evolution of Anesthesiology 

Health care is in an active state of transformation and reform. The next decade will be a transition-rich environment for consolidations, affiliations, and a wide range of strategic business relationships. The anesthesiologist-directed preoperative evaluation clinic represents a successful partnership between hospital and physician and a framework for growth in our specialty. 

Anesthesiologists are being asked to provide optimal, efficient patient care within the limitation of finite resources. Current dynamic changes in the field of anesthesiology require a fundamental reassessment and restructuring of the manner in which clinical anesthesia care is provided. 

The anesthesia preoperative evaluation is a medical assessment of the patient‘s current condition, integrated with the anesthesiologist‘s unique knowledge of the potential clinical and operative events that may occur. The expanding role of the anesthesiologist beyond the OR has redefined the specialty to the hospital, to our colleagues, and to the community regarding the anesthesiologist‘s clinical expertise, effectiveness, and contribution to quality patient care. 

A successful APEC provides the foundation for preparation of the patient for surgery. It returns considerable advantage for the anesthesiologist, improves the quality of care and value for patients, and provides visible hospital leadership in responding to rapidly changing health-care demands. 

Summary 

Our primary goal has to be efficient delivery of quality care. Patients undergoing surgery move through a continuum of medical care to which a primary care physician, an internist, an anesthesiologist, and a surgeon work in partnership to ensure the best outcome possible. No aspects of medicine require greater cooperation than the performance of surgery and the perioperative care of a patient. For the anesthesiologist, this responsibility should start in a preoperative clinic. The importance of integrating practice is even greater because of the increasing life-span of our population. As the number of elderly patients increases, so does the need for preoperative consultation to plan for comorbidities and multiple drug regimens, knowledge of which is crucial to successful patient management. 

At a time when medical information is encyclopedic, it is difficult for even the most conscientious anesthesiologist to keep abreast of medical issues relevant to perioperative patient management. Thus, the proposed preoperative assessment clinic facilitates those most sought-after goals: improved quality of care and reduced costs. We physicians can demonstrate to our constituency, the patients, and to their watchdog, the government, that the present system of preoperative evaluation can be changed to increase efficiency, to reduce costs substantially, and to improve the quality of care. At the same time, anesthesiologists would be able to lessen their own anxiety about performing the very best evaluation possible.

