
Preoperative screening: 
What tests are necessary? 

TROY JONES, MD, AND J. HARRY ISAACSON, MD 

The preoperative evaluation often includes more 
tests than are necessary. This article reviews the usefulness of 
and indications for nine commonly ordered preoperative tests. 

Physicians must consider the history, physical find-
ings, and type of surgery in deciding which tests are needed 
before surgery in the individual patient. Patients undergo-
ing minor surgery usually need minimal testing, even if they 
have established chronic medical conditions. Excessive 
testing carries potential morbidity and increases the cost of 
medical care. In general, coagulation testing, measure-
ments of serum hemoglobin, potassium, creatinine, and glu-
cose concentrations, liver function tests, urinalysis, chest 
radiography, and electrocardiography can be reserved for pa-
tients likely to have abnormal findings, or about to undergo 
surgery that may lead to abnormalities in these parameters. 
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PREOPERATIVE s c r e e n i n g 
tests complement the 
history and physical ex-
amination in assessing 

the risk posed by an operative pro-
cedure. When performing a preop-
erative evaluation, clinicians can 
choose from a multitude of tests, 
often with a simple check on an 
order form. This leads to too many 
tests being ordered in many pa-
tients seen for preoperative evalu-
ation. Perez and colleagues1 found 
that in asymptomatic patients un-
dergoing elective surgery, routine 
testing led to a change in periop-
erative management in less than 
1% of 3131 cases. Such indiscrimi-
nate testing carries potential mor-
bidity, as false-positive results can 
unnecessarily delay surgery, lead to 
more invasive tests, or both. Fur-
ther, unnecessary testing increases 
the cost of medical care. 

How can the clinician select 
which tests a patient truly needs? 
The medical history and physical 
examination are relevant. In addi-
tion, certain procedures, such as 
cataract surgery, pose such a low 
risk that extensive preoperative 
screening is not necessary, even in 
patients with complex medical 
problems. Thus, one needs to indi-
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vidualize testing on the basis of the patient and the 
procedure. This paper examines the evidence re-
garding nine common preoperative tests: coagula-
tion studies; serum concentrations of hemoglobin, 
potassium, creatinine, and glucose; liver function 
tests; urinalysis; chest radiography; and electrocar-
diography. We also offer recommendations for test-
ing, based on other reviews of this topic.2"1 

C O A G U L A T I O N STUDIES 

Several studies have shown that few patients 
have a prolonged prothrombin time (PT) or partial 
thromboplastin time (PTT) who do not have a 
clinical indication for these tests.5"7 Bushick et al,5 

in a retrospective study of 640 patients undergoing 
elective orthopedic surgery who were in class 1 or 2 
in the American Society of Anesthesiologists rat-
ing system (see Table 2 in "Postoperative pulmonary 
complications: risk assessment, prevention, and 
treatment" on page 402), found that only 0.3% of 
PT results and 0.9% of PTT results were outside the 
"action limits" (ie, beyond which some action 
would normally be taken because of the result-— 
13.0 seconds for the PT or 40.0 seconds for the 
PTT). Similar results were seen in a study of medi-
cal patients by Erban et al,6 and in a study by Rohrer 
et al7 of general surgical patients. 

In addition, coagulation studies have not been 
shown useful in predicting hemorrhage. Suchman 
and Mushlin,8 in a prospective study, showed that 
prolonged PTTs predicted hemorrhage in a group of 
high-risk patients, but not in low-risk patients. 
Gewirtz and colleagues9 reviewed the literature and 
their own data concerning the bleeding time test and 
concluded that it has a low predictive value as a 
preoperative screening test and should only be used 
in patients with a history of hemorrhagic disorders. 

Therefore, not all patients need routine co-
agulation testing before surgery—only those 
with an increased likelihood of having an ab-
normal result, and those for whom a history 
cannot be obtained. 

Coagulation testing: 
recommended indications 
• Liver disease 
• Malnutrition or malabsorption 
• Anticoagulant therapy 
• Recent history of or current active bleeding 
• Inability to provide a history 
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H E M O G L O B I N T E S T I N G 

As many as 9% of patients may have low hemo-
globin or hematocrit levels, using hemoglobin 
lower limits of 14 g/dL for men and 12.5 g/dL for 
women, and hematocrit lower limits of 42% and 
36%, respectively.10 The number of abnormal re-
sults falls to 0.7% when lower limits of 8 mg/dL for 
hemoglobin or 18% for hematocrit are applied for 
both men and women.11 In a case-control study of 
125 general surgery patients, those with preopera-
tive hemoglobin concentrations of less than 8.0 
mg/dL were 16.2 times more likely to suffer compli-
cations, including death, myocardial infarction, 
congestive heart failure, or cardiac arrhythmias.12 

In this study, the lower the preoperative hemoglo-
bin concentration and the more blood lost during 
surgery, the greater the mortality rate (P < .005). 
Velanovich13 found that abnormal hemograms 
(white blood cell counts or hematocrits) were sig-
nificantly more common in patients over age 60 (P 
< .0001), in A S A class 3 or 4 (P < .0001), with 
kidney disease (P < .0003), with malignant diseases 
(P < .0005), or with diabetes mellitus (P < .0001). 

These studies suggest that in patients without 
symptoms, screening hemoglobin concentrations of 
less than 8 or 10 mg/dL are uncommon but predic-
tive of increased morbidity and mortality. Patients 
with known coronary disease or congestive heart 
failure should have a preoperative hemoglobin de-
termination because of the propensity of these con-
ditions to worsen with anemia. 

Hemoglobin testing: recommended indications 
• Any procedure commonly associated 

with major blood loss 
• As a test of health maintenance in patients with 

no medical care 
• Pregnancy 
• Historical or physical findings suggestive of anemia 
• Renal insufficiency 
• History of any malignant disease 
• Recent immigrants 
• Institutionalized patients older than 75 years 
• Diabetes mellitus 
• Cardiac disease 

SERUM POTASSIUM C O N C E N T R A T I O N 

Preoperative potassium screening is done primar-
ily because of concerns about hypokalemia and car-
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diac complications. Most of the concerns about hy-
pokalemia are based on either in vitro experiments14 

or electrocardiographic surveys in nonsurgical pa-
tients.15'16 Some studies have not found hypokalemia 
to be associated with increased cardiac risk,1718 al-
though it is counted as a minor risk factor in the 
Goldman multifactorial cardiac risk factot index (see 
Table I in "Evaluating cardiac risk in noncardiac 
surgery patients" on page 394).19 Vitez et al17 found, 
in a prospective study of 447 patients, that hypoka-
lemia was not associated with a higher incidence of 
either preoperative or intraoperative arrhythmias; 
the only significant risk factor for intraoperative ar-
rhythmias was the presence of arrhythmias before 
surgery. Most of the patients in this study were gener-
ally healthy. In contrast, a study by Hirsch et al18 

included more patients with known cardiac risk fac-
tors, who were receiving digoxin, or who underwent 
surgeries associated with a high incidence of cardiac 
complications. Neither benign nor complex ven-
tricular arrhythmias were more common in patients 
with hypokalemia. 

Further studies are needed to examine the rela-
tionship between hypokalemia and adverse out-
comes, especially with respect to the degree of hy-
pokalemia. In view of this, a serum potassium 
measurement is recommended in patients who have 
an increased likelihood of potassium abnormalities 
and in patients over the age of 60.2 

Potassium testing: recommended indications 
• Diuretic therapy 
• Diarrhea 
• Diabetes mellitus 
• Renal disease 
• Inability to provide a history 
• Patients older than 60 years 

SERUM CREATININE C O N C E N T R A T I O N 

Hou et al20 retrospectively studied 2216 medical 
and surgical inpatients and found the risk of acute 
renal insufficiency to be significantly higher in pa-
tients with a baseline serum creatinine concentra-
tion greater than 1.2 mg/dL (P < .001). In a separate 
study, Velanovich13 determined that risk factors as-
sociated with a high serum creatinine concentration 
included age greater than 50 years (P < .0001), male 
sex (P < .0001), A S A class greater than 3 (P < 
.0001), coronary artery disease (P < .0001), heart 
disease (P < .0003), hypertension (P < .0001), and 

diabetes mellitus (P < .0003). 

Creatinine testing: recommended indications 
• Patients older than 50 years 
• Diabetes mellitus 
• Hypertension 
• Cardiac disease 
• Severe liver disease 
• Syndrome of inappropriate antidiuretic hormone 

(SIADH) or diabetes insipidus 
• Known renal disease 

SERUM GLUCOSE C O N C E N T R A T I O N 

The serum glucose concentration is often meas-
ured before surgery, in part because of evidence from 
large retrospective studies in the 1970s that sug-
gested an increased operative risk for patients with 
diabetes mellitus.21,22 These older studies did not 
control for the type of surgical procedure performed 
or for coexisting disease. More recently, Narr et al23 

reviewed 3782 surgical patients in ASA class 1 and 
found that only 70 had abnormal screening glucose 
concentrations. Only one patient required treat-
ment. In a retrospective study, Hartup et al24 con-
trolled for operative procedure, sex, age, weight, and 
coexistent cardiovascular disease in a comparison of 
224 diabetic and 224 nondiabetic patients. There 
was no significant difference in the rate of complica-
tions, and in the diabetic group, the complications 
were evenly distributed among patients treated with 
insulin, oral agents, and diet. 

This evidence indicates that preoperative glucose 
testing is not warranted for all patients. Testing 
should focus on those at risk for hyperglycemia on 
the basis of the medical history. 

Glucose testing: recommended indications 
• Diabetes mellitus 
• Steroid therapy 
• Pancreatic, hypothalamic, or adrenal disease 

LIVER F U N C T I O N TESTS 

Biochemical profiles have been available in hos-
pitals since the advent of automated simultaneous 
multiple analysis (SMA). These typically include 12 
to 20 independent chemical determinations. Be-
cause of the high rate of false-positive results, these 
profiles cannot be justified as routine preoperative 
screening tests. Cebul and others25 have found that 

3 7 6 CLEVELAND CLINIC JOURNAL OF MEDICINE VOLUME 62 • NUMBER 6 

 on July 17, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


P R E O P E R A T I V E S C R E E N I N G • J O N E S A N D I S A A C S O N 

routine preadmission screening with biochemical 
profiles yields abnormal results in up to 40% of pa-
tients, but leads to a new diagnosis in fewer than 
10%. Up to 80% of the abnormalities remain unex-
plained, often after extensive and expensive investiga-
tion. However, liver function tests (serum concentra-
tions of albumin, bilirubin, and aminotransferases) do 
have a role in preoperative evaluation in the situations 
listed below. 

Liver function testing: recommended indications 
• Known liver disease 
• Remote history of hepatitis 
• Known malignant disease 

URINALYSIS 

A screening urinalysis is often performed before 
surgery because of the possible relationship between 
remote infection and surgical wound infection. 
Lawrence et al26 retrospectively studied 200 patients 
who underwent elective knee procedures, all of 
whom had a preoperative urinalysis. The test was 
not medically indicated in 90%. Fifteen percent of 
patients had abnormal results, and 70% of these 
suggested infection. However, there were no wound 
infections in patients with abnormal urinalysis re-
sults. Fraser et al27 found that of 2600 urinalyses that 
were not indicated, only 13 led to a change in diag-
nosis or therapy. Thus, routine preoperative urinaly-
sis is rarely indicated. 

Urinalysis: recommended indications 
• Any surgical procedure in which urinary tract 

instrumentation is expected 

CHEST RADIOGRAPHY 

The value of preoperative chest radiography is 
controversial. Studies have found that abnormal 
findings on screening chest radiographs are rarely 
investigated further and tend not to alter overall 
care.28,29 In a study by the Royal College of Radiolo-
gists of more than 10 000 patients undergoing non-
cardiopulmonary surgery, chest radiographs did not 
appear to influence patient management before or 
after surgery.28 Rucker et al30 found that risk factors 
that predicted chest radiographic abnormalities in-
cluded a history of cancer at any site, smoking, and 
exposure to toxic chemicals. In this study, there was 
a highly significant difference in the rate of radio-

graphic abnormalities between the high-risk and 
low-risk groups. 

Tape and Mushlin31 found that clinical charac-
teristics (age greater than 75 years, previous myocar-
dial infarction, and history of typical angina) were 
much more predictive of postoperative chest compli-
cations than were abnormalities on screening chest 
radiographs. In this retrospective study, a strategy of 
performing chest radiography only in patients with 
signs or symptoms of chest disease would not have 
missed any patients who derived clinical benefit. 

Boghosian and Mooradian32 found a 49% preva-
lence of abnormal chest radiographs and a 17% inci-
dence of postoperative pulmonary complications in a 
group of patients over the age of 70, and concluded 
that all patients in this age group should have routine 
preoperative chest radiographs. Others have also ar-
gued that most elderly patients have clinical indica-
tions for chest radiography.33,34 However, the impact of 
a preoperative chest radiograph on clinical outcome in 
elderly patients is unclear. There is general consensus 
that a baseline preoperative chest radiograph is useful 
in patients undergoing thoracic surgery. 

Chest radiography: recommended indications 
• Intrathoracic surgical procedures 
• Signs and symptoms of active chest disease 
• Candidates for major surgery older than 70 years 

(possibly) 

ELECTROCARDIOGRAPHY 

Screening electrocardiograms are often abnormal. 
There is a direct association between age and elec-
trocardiographic abnormalities,35"37 and an increased 
prevalence of abnormalities in patients in A S A class 
2 or higher.35 The strength of the association be-
tween common electrocardiographic abnormalities 
and perioperative complications is not clearly de-
fined.19,35'38 There is, however, a clear association be-
tween recent Q-wave myocardial infarction and in-
creased perioperative cardiac morbidity and 
mortality.19 Further, up to 25% of Q-wave myocardial 
infarctions may be silent.39 There is also evidence 
that clinically silent arrhythmias are markers of in-
creased cardiac risk.19 Thus, the history alone cannot 
be used to guide cardiac risk assessment. In view of 
the morbidity and mortality associated with cardiac 
complications, as well as the frequency of electro-
cardiographic abnormalities in elderly patients, 
screening preoperative electrocardiograms are rec-
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ommended in men older than 45 years and women 
older than 55 years, as well as in the other conditions 
listed below. 

Electrocardiography: recommended indications 
• Men older than 45 years 
• Women older than 55 years 
• Systemic disease associated with unrecognized car-

diac conditions, including hypertension, peripheral 
vascular disease, and diabetes mellitus 

• Certain cardiotoxic medications, including doxoru-
bicin, phenothiazines, and tricyclic antidepressants 

• Intrathoracic, intraperitoneal, aortic, or emer-
gency surgery 

CONCLUSION 

The preoperative evaluation often includes more 
testing than is necessary. The clinician must indi-
vidualize testing on the basis of the patient's medical 
history, physical findings, and type of surgery. At the 
same time, preoperative testing practices need to be 
studied further, to refine these guidelines and pro-
vide optimal, cost-effective medical care for patients 
undergoing surgical procedures. 

REFERENCES 

1. Perez A, Planell J, Bacardaz C, et al. Value of routine preopera-
tive tests: a multicentre study in four general hospitals. Br ] An-
aesth 1995; 74 :250-256 . 

2. Medical management of the surgical patient. Merle GJ, Weitz 
HH, editors. Philadelphia: W B Saunders, 1992. 

3. Common diagnostic tests: use and interpretation. Sox, HC, editor. 
Philadelphia: American College of Physicians, 1990. 

4. Robbins J A, Mushlin A L Preoperative evaluation of the elderly 
patient. Med Clin North Am 1979; 63 :1145-1156 . 

5. Bushick JB, Eisenberg JM, Kinman MA, Cebul RD, Schwartz 
JS. Pursuit of abnormal coagulation screening tests generates 
modest hidden costs. J Gen Intern Med 1989; 4 :493-497 . 

6. Erban SB, Kinman JL, Schwartz JS. Routine use of the 
prothrombin and partial thromboplastin times. JAMA 1989; 
262 :2428-2432 . 

7. Rohrer MJ, Michelotti MC, Narrthold DL. A prospective 
evaluation of the efficacy of preoperative coagulation testing. 
Ann Surg 1988; 208 :554-557 . 

8. Suchman AL, Mushlin A L How well does the activated partial 
thromboplastin time predict postoperative hemorrhage? JAMA 
1986; 256 :750-753 . 

9. Gewirtz AS, Kottke-Marchant K, Miller ML. The preoperative 
bleeding time test: assessing its clinical usefulness. Cleve Clin J 
Med 1995; 62 :379-382 . 

10. Johnson HJ, Knee-Ioli S, Butler TA. Are routine preoperative 
laboratory screening tests necessary to evaluate ambulatory surgi-
cal patients? Surgery 1988; 104:639-645. 

11. Kaplan EB, Scheinker EB, Beckman AL, et al. The usefulness of 
preoperative laboratory screening. JAMA 1985; 253:3570-3581. 

12. Carson JL, Spence RK, Poses RM, Bonata G. Severity of anemia 
and operative morbidity and mortality. Lancet 1988; 1:727-729. 

13. Velanovich V. Preoperative laboratory screening based on age, gen-
der, and concomitant medical diseases. Surgery 1994; 115:56-61. 

14- Havsworth O. Ionic mechanisms in heart muscle in relation to 
the genesis and pharmacological control of cardiac arrhythmias. 
Pharmacol Rev 1979; 30 :5 -63 . 

15. Davidson S, Surawicy B. Ectopic beats and atrioventricular 
conduction disturbances in patients with hypopotassemia. Arch 
Intern Med 1967; 120:280-285. 

16. Holland OB, Nixon JV, Kuhnert L. Diuretic induced ventricu-
lar ectopic activity. Am J Med 1981; 70 :702-708 . 

17. Vitez TS, Soper LE, Wong KL, Soper P. Chronic hypokalemia and 
intraoperative dysrhythmias. Anesthesiology 1985; 63:130-133. 

18. Hirsch I A, Tomlinson DL, Slogoff S, Keats AS. The over-
stated risk of preoperative hypokalemia. Anesth Analg 1988; 
67 :131-136 . 

19. Goldman L, Caldera DL, Nussbaum SR, et al. Multifactorial 
index of cardiac risk in non-cardiac surgical procedures. N Engl J 
Med 1977; 297 :845-850 . 

20. Hou SH, Bushinsky DA, Wish JB, Jordan JC, Harrington JT. 
Hospital-acquired renal insufficiency: a prospective study. Am J 
Med 1983; 74 :245-248. 

21. Cruse PJE, Ford R. A five-year prospective study of 23 049 
surgical wounds. Arch Surg 1973; 107:206-211. 

22. Kahn O, Wagner W, Bessman AN. Mortality of diabetic pa-
tients treated surgically for lower limb infection and/or gangrene. 
Diabetes 1974; 23 :287-292 . 

23. Narr BJ, Hansen TR, Warner MA. Preoperative laboratory 
screening in healthy Mayo patients: Cost-effective elimination of 
tests and unchanged outcomes. Mayo Clin Proc 1991; 66:155-159. 

24. Hartup A, Sorenson ED, Hjortso NC, Kehlet H. Influence of 
diabetes mellitus on operative risk. Br J Surg 1985; 72 :783-785. 

25. Cebul RD, Beck JR. Biochemical profiles. Applications in am-
bulatory screening and preadmission testing of adults. Ann Intern 
Med 1987; 106:403-413. 

26. Lawrence VA, Kroenke K. The unproven utility of preopera-
tive urinalysis. Arch Intern Med 1988; 148:1370-1373. 

27. Fraser CG, Smith BC, Peake MJ. Efficacy of the outpatient 
urine screening program. Am J Med 1987; 82 :719-727 . 

28. Preoperative chest radiology. National study of the Royal College 
of Radiologists. Lancet 1979; 2 :83-86 . 

29. Wiencek RG, Weaver DW, Bouwman DL, Sachs RJ. Useful-
ness of selective preoperative chest radiograph films. Am Surg 
1987; 53 :396-398 . 

30. Rucker L, Frye E, Staten M. Usefulness of screening chest 
roentgenograms in preoperative patients. JAMA 1983; 
250 :3209-3211 . 

31. Tape TG, Mushlin Al . How useful are routine chest radiographs 
of preoperative patients at risk for postoperative chest disease? J 
Gen Intern Med 1988; 3 :15-20 . 

32. Boghosian SG, Mooradian AD. Usefulness of routine preopera-
tive chest roentgenograms in the elderly patients. J Am Geriatr 
Soc 1987; 35 :142-146 . 

33. Tornebrandt K, Fletcher R. Preoperative chest radiographs in 
elderly patients. Anesthesia 1982; 37 :901-902 . 

34. Stefanson T. Anesthesia and surgery in the geriatric patient. 
Gothenburg, 1981. Thesis. 

35. Gold BS, Young ML, Kinman JL, Kity DS, Biren J, Schwartz 
JS. The utility of preoperative electrocardiograms in the ambula-
tory surgical patient. Arch Intern Med 1992; 152:301-305. 

36. Goldberger AL, O'Kinski M. Utility of the routine electrocar-
diogram before surgery and on routine hospital admission. Ann 
Intern Med 1986; 105:552-557. 

37. Diagnostic and therapeutic technology assessment: mandatory 
ECG before elective surgery. JAMA 1983; 250 :540 . 

38. Rabkin SW, Home JM. Preoperative electrocardiography: ef-
fect of new abnormalities on clinical decisions. Can Med Assoc J 
1983; 128:146-147. 

39. Kannel WB, Abbot RD. Incidence and prognosis of unrecog-
nized myocardial infarction: an update on the Framingham Study. 
N Engl J Med 1984; 311 :1144-1147. 

3 7 8 CLEVELAND CLINIC JOURNAL OF MEDICINE VOLUME 62 • NUMBER 6 
 on July 17, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

