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 INTRODUCTION

The preoperative evaluation (POE) seeks to promote 

safety in surgery and anesthesia, to ensure a better 

quality of care, as well as the rational use of resources 

in the perioperative period. Thus, history and physical 

examination should be considered the main components 

of the POE, with the complementary exams remaining 

under specific clinical conditions1-3.

In general, patients who are candidates for elective 

operations have requested preoperative complementary 

exams (POCE) routinely and indifferently to the clinical 

findings of the POE. This is based on several factors, such as: 

ability to identify diseases not diagnosed by anamnesis and 

physical examination, safety assurance to the professionals 

involved in the process to make decisions regarding the 

resolution of intercurrences, as well as safeguarding possible 

legal responsibilities4. However, the medical literature has 

indicated that abnormalities found in POCEs are not usually 

clinically important, are generally ignored, do not contribute 

to changes in the anesthetic-surgical management and are 

not related to perioperative complications. In addition, there 

is a risk that non-clinically based tests, especially on the 

occurrence of false positives, may lead to further invasive 

investigations, leading to postponement of operations as 

well as inadequate treatment3,5.

Regarding selected exams, more controlled 

clinical research is needed6. The rationalization of the 

request for complementary exams in the POE still requires 

studies, and to this end, emerged evidence-based 

guidelines1,2,7-9 and protocols constructed in view of 

presence of associated diseases and the procedures to be 

performed1,2. Some authors show that the implementation 

of protocols increases the effectiveness of the requests 

for exams without affecting patient’s safety and the 

morbidity of the surgical-anesthetic procedure10,11.
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State, Brazil. 2 - School of Medicine and Surgery, Federal University of the State of Rio de Janeiro, Service of General and Specialized Surgery, Rio de 
Janeiro, Rio de Janeiro State, Brazil.
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A B S T R A C T

Objective: to evaluate the impact of the use of a local protocol of preoperative test requests in reducing the number of exams requested and in 

the occurrence of changes in surgical anesthetic management and perioperative complications. Methods: we conducted a randomized, blind-

ed clinical trial at the Gaffrée and Guinle University Hospital with 405 patients candidates for elective surgery randomly divided into two groups, 

according to the practice of requesting preoperative exams: a group with non-selectively requested exams and a protocol group with exams 

requested according to the study protocol. Studied exams: complete blood count, coagulogram, glycemia, electrolytes, urea and creatinine, 

ECG and chest X-ray. Primary outcomes: changes in surgical anesthetic management caused by abnormal exams, reduction of the number of 

exams requested after the use of the protocol and perioperative complications. Results: there was a significant difference (p<0.001) in the 

number of exams with altered results between the two groups (14.9% vs. 29.1%) and a reduction of 57.3% in the number of exams requested 

between the two groups (p<0.001), which was more pronounced in patients of lower age groups, ASA I, without associated diseases and 

submitted to smaller procedures. There was no significant difference in the frequency of conduct changes motivated by the results of exams 

or complications between the two groups. In the multivariate analysis, complete blood count and coagulogram were the only exams capable 

of modifying the anesthetic-surgical management. Conclusion: the proposed protocol was effective in eliminating a significant number of 

complementary exams without clinical indication, without an increase in perioperative morbidity and mortality.

Keywords: Preoperative Care. Practice Guidelines as Topic. Laboratory Test. Postoperative Complications.
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The objective of this study was to evaluate 

the use of a local protocol of preoperative examination 

requests in the POE, including its impact on the number 

of requested exams, the occurrence of changes in 

anesthetic-surgical management and the frequency of 

perioperative complications.

 METHODS

This is a blinded, randomized clinical trial 

conducted at the Gaffrée and Guinle University Hospital 

(HUGG) of the Federal University of the State of Rio de 

Janeiro (UNIRIO), between March 2014 and July 2015, 

and approved by the Ethics in Research Committee under 

the Number 27505514400005258. All patients signed an 

Informed Consent Form.

The population comprised patients who were 

candidates for surgical procedures in General Surgery, 

Digestive Surgery and Coloproctology (here grouped as 

General Surgery), Urology, Gynecology, Thoracic Surgery, 

Vascular Surgery, Otorhinolaryngology, Orthopedics, 

Neurosurgery, Plastic Surgery and Ophthalmology. The 

inclusion criteria were age greater than or equal to 18 

years, elective operation, and preoperative evaluation 

conducted at the HUGG Preoperative Evaluation Clinic. 

Exclusion criteria were age less than 18 years, emergency/

urgency operations, ASA IV or V and those whose 

preoperative evaluation was done in another hospital. 

The POE consultations were performed at least 15 days 

before the operation and followed the guidelines of the 

American Society of Anesthesiologists (ASA)1.

The study participants were randomly divided 

by simple randomization into: Routine Group (RG), in 

which the routine preoperative complementary exams 

were requested before POE consultation, and Protocol 

Group (PG), whose request for exams was Based on 

the POE consultation following the Preoperative Exam 

Request Protocol (Figure 1), developed by the researcher 

according to the guidelines of the ASA Task Force1. 

The POCE included in this study were complete blood 

count (CBC), prothrombin (PT and INR) and activated 

partial thromboplastin time (aPTT), serum electrolytes 

concentration (sodium, potassium and chlorine), glucose, 

urea and creatinine, resting electrocardiogram (ECG) 

and chest radiography. All data on history, physical 

examination and test results were recorded on individual 

preoperative assessment sheets in addition to data from 

complementary exams that were not part of the protocol, 

but were deemed necessary and requested by the POE 

conductor (supplementary examinations).

On the day of the surgical procedure, after 

discharge from the post anesthetic recovery (PAR) room, 

all patients underwent an evaluation by anesthesiologists 

responsible for the anesthetic procedure with observation 

and recording of the following parameters: alteration 

in surgical anesthetic management (cancellation of the 

procedure, change in anesthetic and/or surgical technique 

or change in postoperative care) due to absence or 

abnormal results of preoperative exams (outcome 1) 

and/or complications, during the anesthetic-surgical 

procedure or in the period between the patient leaving 

the operating room until discharge from the PAR room 

(outcome 2). Complications considered were hypotension 

(systolic blood pressure ≤80mmHg), cardiac arrhythmia 

in a patient with no previous history or worsening of 

preexisting disorder requiring treatment, hypertension 

(systolic blood pressure ≥200mmHg or diastolic 

BP≥110mmHg) and cardiorespiratory arrest. These last 

three were grouped, for statistical purposes, as other 

cardiovascular complications. Respiratory complications 

were thus grouped: hypoxemia (SATO2 ≤90% or PaO2 

≤100mmHg), laryngospasm, bronchospasm, thoracic 

stiffness, residual curarization and difficulty of oro-

tracheal intubation (OTI). Shock, regardless of the cause, 

was also included, and a group of general complications 

(nausea and vomiting, inadequate pain control, prolonged 

awakening, agitation on awakening, hypoglycemia, and 

total or partial block failure).

Other variables studied were the total number 

of exams requested, the number of exams with abnormal 

results, the number of exams additional to the protocol, 

and the difference between the total and individualized 

number of exams requested between the two groups.

The sample calculation was performed based on 

the historical average of the last 24 months of the number 

of patients seen at the POE/HUGG Clinic and considered 
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Table 1. Demographic and clinical data.

Features Routine Group (n=204) Protocol group (n=201) p-value

 n (%) n (%)  

Gender   0.176

Female 127 (62.3) 135 (67.2)  

Male 77 (37.7) 66 (32.8)  

Age group   0.255

18 to 59 years 106 (48.6) 112 (51.4)  

≥ 60 years 98 (52.4) 89 (47.6)  

Associated Diseases    

None 62 (51.2) 59 (48.8) 0.939

HAS 93 (45.6) 107 (53.2) 0.075

Obesity 63 (30.9) 53 (26.4) 0.374

Diabetes 20 (9.8) 22 (10.9) 0.415

Pneumopathy 21 (10.3) 15 (7.5) 0.677

Dyslipidemia 15 (7.4) 12 (6.0) 0.360

Cardiopathy 12 (5.9) 5 (2.5) 0.072

ASA   0.213

(I) 55 (49.5) 56 (50.5) 0.213

II 137 (52.5) 124 (47.5)  

III 12 (36.4) 21 (63.6)  

MET   0.180

MET < 4 22 (10.8) 31 (15.4)  

MET ≥ 4 140 (68.6) 121 (60.2)  

MET ≥ 10 42 (20.6) 49 (24.4)  

Surgery size   0.149

Minor 61 (29.9) 62 (30.8)  

Medium 107 (52.5) 117 (58.2)  

Major 36 (17.6) 22 (10.9)  

Anesthesia    

General 78 (38.2) 87 (43.3) 0.116

Spinal * 68 (33.3) 66 (32.8)  

Regional # 20 (9.8) 23 (11.4)  

General+ Spinal or regional 31 (15.2) 17 (8.5)  

Local + Sedation 5 (2.5) 7 (3.5)  

* spinal or epidural anesthesia; # brachial plexus or peribulbar; SAH: systemic arterial hypertension; ASA: physical status according to the American 
Society of Anaesthesiologists; Met: metabolic equivalents (activity index of Duke).
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the calculation methodology for finite population 

samples and sampling procedures without replacement, 

with probability of occurrence of the selected outcomes 

in 50%, with 95% confidence interval, and type I error 

≤5%; The estimated sample was 329 patients.

We carried out univariate analyzes by means of 

simple frequencies to describe the evaluated sample and 

bivariate analyzes to verify the difference in the distribution 

of the independent variables for each outcome of interest 

using the chi-square test. We expressed quantitative 

variables as mean and standard deviation, and qualitative 

variables, as percentage. To evaluate the association 

between the variables of interest, were calculated the gross 

Odds Ratio with a 95% confidence interval through non-

conditional logistic regression. We performed all statistical 

analyzes using the statistical package SPSS® 17.0 (Statistic 

Package for the Social Science, Chicago, IL, 2008).

 RESULTS

Of the 500 initially recruited consecutive patients, 

six refused to participate in the study and three did not 

meet the research criteria. The remaining 491 were then 

randomly allocated in the two study groups. The RG initially 

received 252 patients, however, 48 were ineligible because 

their operations were canceled for various reasons (change 

in surgical management, personal reasons, administrative 

reasons), leaving a total of 204 patients. The PG had 

initially 239 patients, but ended with 201 patients for the 

same aforementioned reasons. There was no statistically 

significant difference between the two groups regarding 

gender, age, associated diseases, MET, ASA, surgical size 

and type of anesthesia (Table 1).

There were 1428 POCE in the RG and 601 exams 

in the PG, of which 14.9% and 29.1% were altered in the 

Table 2. Distribution of results by analysis group.

Features Routine Group (n=204) Protocol Group (n=201) p-value
 n (%) n (%)  

CBC   0.009
Normal 165 (80.9) 88 (60.8)  
Altered 39 (19.1) 40 (31.3)  

Electrolytes   0.427
Normal 200 (98.0) 48 (100.0)  
Altered 4 (2.0) 0 (0.0)  

Urea/Creatinine   0.005
Normal 197 (96.6) 120 (88.9)  
Altered 7 (3.4) 15 (11.1)  

PT/aPTT   0.008
Normal 198 (97.1) 17 (81.0)  
Altered 6 (2.9) 4 (9.0)  

Blood glucose   0.001
Normal 181 (78.8) 16 (45.7)  
Altered 43 (21.2) 19 (54.3)  

EKG   0.427
Normal 129 (63.2) 88 (61.5)  
Altered 75 (36.8) 55 (38.5)  

Chest x-rays   0.001
Normal 164 (80.4) 49 (53.8)  
Altered 40 (19.6) 42 (43.2)  

Total tests   0.001
Normal 1214 (85.1) 426 (70.1)  
Altered 214 (14.9) 175 (29.1)  

PT/aPTT: prothrombin time/activated thromboplastin time; EKG-electrocardiogram at rest.
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RG and PG, respectively. The frequency of altered results 

was higher in the PG for CBC (p=0.009), serum urea and 

creatinine concentration (p=0.005), PT/aPTT (p=0.008), 

blood glucose (p<0.001), and chest X-ray (p<0.001). 

Serum electrolyte concentration and ECG did not reveal 

statistical significance between the groups (Table 2). The 

PG underwent less POCE than the RG (p<0.001) for all 

types of exams except for the category supplementary 

exams (p=0.158) (Figure 2). The POCE mean of the PG was 

2.98±2.04. Fifty additional exams were requested, 29 in 

the routine group and 21 in the protocol group, with no 

statistical difference between the groups.

There were conduct changes caused by 

absence or altered outcome of the exams in seven surgical 

procedures (1.8% of operations), with five cases (2.5%) 

in the RG and two cases (1.0%) in the PG (p=0.231) (Table 

Table 3. Conduct changes and complications.

 
Routine Group

(n=204)

Protocol group

(n=201)
Total p-value

 n (%) n (%) n (%)  

Conduct Alteration    0.231
No 199 (97.5) 199 (99.0) 398 (98.3)  
Yes 5 (2.5) 2 (1.0) 7 (1.7)  

Complications    0.658
No 146 (71.6) 149 (73.2) 295 (72.8)  
Yes 58 (28.4) 52 (26.8) 110 (27.2)  

Figure 1. Protocol for requesting preoperative exams.

CBC: Complete Blood Count; U/Cr: urea/creatinine; Gluc/HbA1c: glycemia/glycated hemoglobin; PT/aPTT: prothrombin time and activated partial 
thromboplastin time; EKG: resting electrocardiogram; PPFR: pleuropulmonary fields radiography.
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3). Considering the change in conduct and the POCE, 

we observed statistically significant associations, and the 

chance of conduct change was 8.48 times higher for the 

altered blood count when compared to the normal CBC. 

For the evaluation of the PT/aPTT, this estimate was even 

higher (OR=30.28, 95% CI= 5.17-177.55). However, one 

must exercise caution with this finding because of the 

size of the confidence interval (Table 4).

The frequency of complications was 58 cases in the 

RG (28.43%) and 54 cases in the PG (26.86%), with p=0.658 

(Table 3). There was an increase in the risk estimates in the 

association between the characteristic “associated diseases” 

and the occurrence of the complication “hypotension”, 

with a cumulative effect according to the increase in the 

number of associated diseases, with a statistically significant 

result (OR=3.51, 95% CI= 1.41-8.73) (Table 4). We 

observed a positive association between the ASA variable 

and the other cardiovascular complications. Nonetheless, 

the values found were not statistically significant. When 

the association between this group of complications and 

the classification of MET was evaluated, we observed that 

individuals classified as MET’s ≤4 presented a three times 

greater chance of complications when compared with the 

group classified with MET’s ≥4 (Table 4).

Table 4. Influence of exams on surgical-anesthetic conduct and of the sample characteristics on operative complications.

 Change in conduct

 No (%) Yes (%) Gross OR (95% CI)

CBC    

Normal 251 (77.2) 2 (28.6) 1.00

Altered 74 (22.8) 5 (71.4) 8.48 (1.61-44.60)

PT/aPTT    

Normal 212 (96.8) 3 (50.0) 1.00

Altered 7 (3.2) 3 (50.0) 30.28 (5.17-177.55)

 Hypotension

 No (%) Yes (%) Gross OR (95% CI)

Associated Diseases    

0 108 (31.6) 13 (20.6) 1.00

1 136 (39.8) 24 (38.1) 1.46 (0.71-3.01)

2 72 (21.1) 15 (23.8) 1.73 (0.77-3.85)

3 or more 28 (7.6) 11 (17.5) 3.51 (1.41-8.73)

 Other cardiovascular complications

 No (%) Yes (%) Gross OR (95% CI)

MET    

< 4 44 (11.7) 9 (30.0) 3.13 (1.30-7.53)

≥ 4 245 (65.3) 16 (53.3) 1.00

≥ 10 86 (22.9) 5 (16.7) 0.89 (0.31-2.50)

ASA    

(I) 105 (28.0) 6 (20.0) 1.00

II 242 (64.5) 19 (63.3) 1.37 (0.53-3.54)

III 28 (7.5) 5 (16.7) 3.12 (0.89-10.99)

PT/aPTTÇ prothrombin time and activated partial thromboplastin time; ASA: physical status according to the American Society of Anaesthesiologists; 
Met: metabolic equivalents (activity index of Duke).
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 DISCUSSION

Several studies seek to analyze the effectiveness 

of preoperative examinations in modifying surgical 

anesthetic management and its impact on the frequency 

of perioperative complications. One of the pioneer studies 

was a retrospective study from Kaplan et al.12, which 

concluded that only 4.3% of the routine exams had 

abnormal results and of those, 0.17% had some clinical 

significance. Similarly, Soares et al.5, in a descriptive 

study, found 2.25% of changes in the results of such 

exams and only 0.38% were cause for behavior change. 

Differently from these findings, our study revealed that in 

the RG group 14.9% of the exams were altered and there 

was a change in surgical anesthetic management in 2.5% 

of operations. These data are similar to those found by 

Guerra et al.13, who conducted a retrospective study and 

observed 19.8% of abnormalities in routine preoperative 

exams, which led to a change of conduct in 1.8% of 

cases. Benarroch-Gampel et al.14, in a retrospective 

cohort using data from the American National Surgical 

Quality Improvement Program of patients with a profile 

similar to that of our sample, found that 61.6% had at 

least one abnormal test result. Roizen15 observed that, 

assuming that the tests are independent of each other, 

the more tests are requested, the greater the likelihood 

of finding abnormal results if we take into account issues 

such as the specificity and sensitivity of such tests and 

that routine tests are not suitable instruments to identify 

unknown diseases, are not cost effective, have no impact 

on surgical anesthetic management, and potentially add 

risks to the patient and medical-legal problems.

Regardign selective exams, they were altered 

in 29.1% of our study. Charpak et al.16, in an analysis 

of surgical patients who underwent a chest X-ray with a 

clinical indication identified that 52% had abnormalities 

in the examination, but in only 23% of the cases, these 

abnormalities were not expected by anamnesis and 

physical examination. Also in this study, the observed 

changes modified the anesthetic-surgical management 

in only 5% of the cases. Chung et al.17, in a randomized 

clinical trial of patients undergoing outpatient surgical 

procedures, found 11.5% of selective exams with 

abnormal results and only one change in perioperative 

care was detected. In these studies, it can be concluded 

that abnormalities found in selective preoperative exams 

can often be anticipated by anamnesis and physical 

examination and/or reflect physiological changes in 

aging, and have no impact on surgical planning and 

anesthetic management, such as observed in our study. 

These findings have implications not only on the direct 

and indirect financial costs of this practice, but also on 

the quality of the preoperative evaluation. Thus, we share 

the opinion of Roizen18, which says that the real question 

is not to do or not to do exams, but rather to establish 

the clinical characteristics of the surgical patient through 

a careful anamnesis and physical examination and not to 

replace them by the complementary exams requests.

In the last 20 years several medical societies 

and health technology institutes1,2,7-9 have developed 

protocols with the purpose of reducing the routine of 

requesting non-selective preoperative exams, a practice 

that found no evidence support. One of the first studies 

was that of Fischer et al.19, who compared patients in 

preoperative elective surgery distributed in two groups: 

in one group the tests were routinely ordered and in 

the other they were based on the presence of specific 

clinical conditions. These authors observed a reduction of 

55.14% in the number of exams requested without there 

being an increase in the procudures’ cancellations.

Similarly, the present study found a reduction 

of 57.3% in the requests for preoperative exams between 

the study groups. This reduction ranged from 28.8% for 

ECG to 89.6% for PT/aPTT. When analyzing only the 

exams done by the PG group, we found that 22.4% of 

Figure 2. Reduction of the number of exams with the Protocol.

Ur/Cr: urea/creatinine; PT/aPTT: prothrombin time and activated throm-
boplastin time; EKG: resting electrocardiogram.
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the patients did not undergo any tests and only 1% had 

all the examinations contemplated in the protocol.

When testing the association between the 

mean number of exams and the characteristics of this 

group, we observed that 68.4% of the patients classified 

as ASA I did not undergo any tests and 70.8% of the 

patients classified as ASA III underwent four or more 

tests (p<0.001). Regarding the associated diseases, we 

observed that in the set of patients with three or more 

diseases, 89% underwent four or more exams (p<0.001), 

and when analyzing the distribution of exams by age 

group, we found that in patients with 60 years or more, 

75.2% had four or more exams (p<0.001). As for the type 

of anesthesia, 91.2% of patients submitted to peribulbar 

anesthesia underwent four or more exams (p=0.006), 

and of the patients submitted to local anesthesia with 

sedation, 42.9% did not undergo any examination, and 

14.3% underwent only one exam (p=0.008).

In a study involving six hospitals in Switzerland, 

Barazzoni et al.10 investigated the impact and adherence 

to guidelines for requesting preoperative exams over six 

time intervals before and after implementation of these 

guidelines. There was a 81% reduction in coagulogram 

requests and 43% in ECG requests. The reduction was more 

significant in the ASA I and II patients, and did not mean 

an increase in the number of perioperative complications 

or surgical mortality. In a study investigating the impact 

after two years of the implementation of guidelines for 

requesting preoperative exams in outpatient orthopedic 

operations, Mancuso9 found a reduction, varying from 

23 to 44%, in the mean number of exams requested 

without an increase in the frequency of complications 

or hospital readmissions. When analyzing, by group of 

patients and type of anesthesia, the group with a greater 

number of associated diseases and those who underwent 

general anesthesia did not present a reduction in the 

number of exams. In contrast, Finegan et al.11 performed 

a prospective cohort study in a hospital with a similar 

profile to ours and compared a group of patients who 

had their exams requested in an established preoperative 

evaluation practice with a group of patients whose 

preoperative exams were requested by different health 

professionals who received prior guidance on evidence-

based guidelines. In this study, there was no reduction in 

the average number of exams found, complications were 

higher in the group of exams selected, but these were 

not related to the exams’ results or to their absence. In 

the present study, when submitting a group of patients 

to the proposed protocol, we observed a reduction in the 

mean number of exams requested, similar to the findings 

of Mancuso9 and Barazzoni10, that is, a more pronounced 

reduction of exams requests for those younger patients, 

without associated diseases, classified as ASA I and 

undergoing small operations (procedures with local 

anesthesia and sedation). This significant reduction in the 

number of requested exams was not accompanied by 

increase in the incidence of perioperative complications or 

in the request for exams complementary to the protocol.

On the other hand, Chung et al.17 tested a 

local protocol for preoperative exams versus a group of 

patients who did not undergo any preoperative exams and 

found no difference in the frequencies of complications 

or hospital readmissions. In a multicenter, randomized 

trial, Schein et al.20 tested the complete elimination of 

preoperative exams in cataract surgery and found the 

same incidence of intra- and postoperative complications 

in the group without exams compared with the group 

with exams, concluding that preoperative exams do not 

contribute to surgical safety. It should be emphasized 

that the patients’ profile in these studies is different from 

ours, since the analyzed only small, outpatient operations, 

whereas in our sample predominated mid-size surgeries, 

requiring hospitalization.

We found seven cases of conduct change in this 

study: in four surgical procedures, there was a change in 

the anesthetic technique (replacement of the combined 

epidural/general technique with general anesthesia) caused 

by thrombocytopenia in two cases and by changes in PT/

aPTT in the others. Two surgical procedures were postponed 

due to lack of an additional protocol exam (echocardiogram) 

and one procedure was postponed by an altered exam 

(hyperglycemia). When analyzing the association between 

the cases of altered conduct and the abnormal results of 

exams, we found that the only exams capable of influencing 

surgical anesthetic management were CBC and PT/aPTT, a 

result similar to that found by Guerra13.
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In the present study, the frequency of 

complications was 28.4% and 26.8%, respectively, 

in the Routine and Protocol groups, with no statistical 

significance. This result presents rates higher than those 

observed by several authors9,11,17,20, which ranged from 

0.8% to 6% for the routine group and 1.4% to 6.0% for 

the selective exams group or no exam. We believe that 

this difference is due to the fact that, for the most part, 

these studies were carried out on samples from patients 

undergoing small and outpatient surgeries, with the 

exception of the Finegan10 study. In our study, hypotension 

was the most common complication, with 63 cases, 

followed by other cardiovascular complications, with 30 

events. When analyzing the association of complications 

with the sample’s characteristics, we found a statistically 

significant association with the presence and number of 

associated diseases and functional classification (MET’s). 

Such associations were not observed in the study by Schein 

et al.20, nor in the one by Chung et al.17. However, there 

are studies in the medical literature associating surgical 

morbidity and mortality with preoperative conditions of the 

physical state, clinical compensation of associated diseases, 

besides the type and nature of the executed procedure21,22. 

Studies on perioperative complications are difficult to 

perform. Although this discussion fits the objectives of this 

study, it is important to note that perioperative morbidity 

does not have any association with the number of exams 

requested, nor with altered results of such exams, a fact 

observed both by us and by other authors9,11,17,19,20.

We conclude that the protocol we used 

was effective in eliminating a significant number of 

complementary exams requested without clinical 

indication, without, however, causing an increase in 

perioperative morbidity and mortality.
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