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Objectives

• Evidence Based Approach

– CBC

– electrolyte panel

– liver enzymes

– coagulation

– ECG

– chest radiograph

• Recommendations from the literature

• Can we pre-order pre-op tests?



Pre-operative Assessment Process

• patient is booked for surgery by surgeon

– appointment to Pre-admission Clinic (PAC)

– evaluated / educated by PAC nursing staff

– referral to internist and/or anaesthetist

– investigations ordered by:

• surgeon

• anesthetist

• internist

– investigations completed at PAC visit

– results screened and abnormals flagged



Currently at RGH...

• Individual approach to testing among
internists…

– Good Concordance: CBC, M6, ECG

– Variations:  Liver, Coagulation, Radiology

• Surgeon Panels:

– some order nothing (clinic to determine)

– some order large panels
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J Schaefer - reflections...

• pre-op testing not covered
during training

• literature is generally poor

• what are the risks?

– of not ordering tests

– of ordering tests

• who actually orders the
tests?

• when to test?

– results from community



Pre-operative Testing in General...



Pre-op Testing UCSF

• U California SF (JAMA 1985)

– 8,600 elective surgical patients / year

– all get lab tests according to surgical service

– sampled ~1,000 patients (2,785 tests)



Pre-op Testing UCSF

• Of 2,785 tests, 60% were not indicated

• Of the 60% not indicated tests, 0.22%
MIGHT have influenced perioperative
management but for none of these results
did there appear to be an intervention taken

• e.g.  unexpected hyperglycemia, elevated
BUN, nucleated RBC’s, WBC of 18





Pre-op Testing London, Ontario

• UWO - 1987 Arch Int Medicine

• 2,570 pre-op cholecystectomy patients

• of which 1,010 were free of other disease















C$104,000 (1984)



Pre-op Testing London, Ontario



Pre-op Testing London, Ontario



Pre-op Testing London, Ontario

Of 10 cases of

Action+ No Complication

Clinical Exam predicted for

the complication in 6.



Pre-op Testing Rochester, MN

• Mayo Clinic - 1991

• 3,782 ASA class 1 patients

• abnormal lab values 160 patients

• predicted per hx / pe   30 patients

• further work-up   47 patients

• delayed surgery    0 patients

• complications no association



Pre-op Testing Rochester, MN

• Outcome

– no longer perform lab assessments in healthy
patients under age 40 years



Pre-op Testing Rochester, MN

• Mayo Clinic - 1997

• searched database of 56,119 patients

• 5,190 patients no tests in 90 days pre-op

• 1,044 randomly selected for review









• In no cases was there a complication that
would not have been expected on the basis
of history, physical exam, and observations
at surgery.

Pre-op Testing Rochester, MN



Statistical Issues

• Reference (normal) ranges for laboratory
results is based on the notion of a Gaussian
Distribution.







Selective versus Routine testing



Selective vs Routine Testing



What we learned so far...

• Tests are probably being ordered in the
absence of an indication.

• High frequency of false positive tests.

• Low yield associated with tests without
indication.

• Low probability of intervention among
abnormal tests.

• Healthy young patients appear to be safe
without pre-operative testing in one study.



Hemogram

• Hemoglobin

– anemia is present in 1% of asymptomatic patients

• UCSF

– 1 / 610  of non indicated hemoglobins = 41 g/l

– it was a lab error, repeat was normal



Anemia and Peri-op Mortality NJ

• Brown University (Lancet 1996)

• 1,958 patients undergoing surgery (in OR)

• all refused transfusion for religious reasons

• primary outcome = 30 day mortality



30 day mortality post-op by [Hgb]



• CVD = hx of angina, chf, or atherosclerosis







Hemoglobin

• Asymptomatic anemia is rare.

• Death rates among anemic patients depend
on degree of anemia and presence of co-
existing cardiac disease.



Electrolyte Panel / Creatinine

• UCSF

– frequency of abnormal electrolyte among those
without indication = 1 / 514  (elevated BUN)

– it was not acted upon

• Indications

–  > 60, diuretics, renal disease, hx of diarrhea,
SIADH, diabetes insidipidus, severe liver
disease, or potentially relevant abnormality
(e.g. history of seizure)



Pre-operative Coagulation Testing

• Four major articles assessed PT, PTT +/-
BT and platelet count.

• All Agreed

• In the absence of a clinical history of excess
bleeding, there was no utility to ordering PT
or PTT



Hemostatic Testing - France

• Creteil, France (Am J Surg 1995)

• 3,242 consecutive surgical patients

• all got:  Plt, BT, PTT, INR

• all got: questionnaire about bleeding



Questionnaire
• easy bruising?

• bleeding > 3 min after brushing teeth?

• nosebleeds?

• severe or prolonged menstrual periods?

• GI or GU blood loss?

• prolonged bleeding after dental extraction?

• prolonged bleeding after surgery?

• prolonged bleeding after childbirth?

• personal / family history of hemophilia?

• history of renal failure, hypersplenism, blood disease,
connective tissue disease?

• history of drugs known to interfere with hemostasis?



Hemostatic Testing - France

Questionnaire

NEG POS

NEG   A    C

Tests

POS   B    D



Hemostatic Testing - France

• Groups B and D (positive test)

– more delays

– except 1 person, group D received specific
therapies (*platelets, FFP, vitamin K, Factor IX
complex)

• Groups A, B, C, D

– no difference in hematoma, bruises, volume of
blood loss, reoperation for hemorrhage, and
mortality due to bleeding or median #PRBCs

• % needing PRBC

– A(4.6%), B(6.2%), C(clin)(11.3%), D(22%)



Predictive Value of aPTT - Rochester

• Rochester, NY (JAMA 1986)

• retrospective study

• Conclusion:  Among those without a clinical
history of bleeding an elevated aPTT had a
sensitivity to predict post-op hemorrhage of
between 7 - 11% and a liklihood ratio of
0.58 - 0.87.

• The aPTT added nothing to clinical criteria.



Bleeding Time

• American Society of Clinical Pathologist’s
Position Article (Arch Surg 1998)

• “In the absence of a history of excessive
bleeding, the bleeding time fails as a
screening test and is, therefore, not
indicated as a routine preoperative test”



Am Soc Clin Path con’t

• Bleeding Times

– ASA 300 mg od 217 +/- 69 sec

– ASA 1200 mg od 240 +/- 60 sec

– placebo 217 +/- 63 sec

“The bleeding time cannot be used to reliably
identify patients who may have recently
ingested aspirin or NSAIDs or those who
have a platelet defect attributable to these
drugs”



Liver Enzymes Mayo Clinic Proceedings 1991

• 3,782 consecutive ASA 1 patients

– All: IM, Ped, or other non-surg MD PAC consult

• 12 / 3,782 (0.3%):  AST > 2 x ULN (12-31 U/l)

– AST range 62 - 360 U/l

– predicted clinically      4 / 12

– notation in chart      8 / 12

– operation delayed      0 / 12

– new treatment      0 / 12

– adverse event     no association



Urinalysis Texas

• Purported rationale:  “detect UTI in order to
reduce risk of remote wound infection”

• San Antonio (Arch Int Med 1988)

• Retrospective study of clean knee surgery

• n = 200

• no prostheses or trauma

• > 15 years







Urinalysis Texas

• Positive UA 15%

• MD response rate 29%

• Wound infection 1 / 200  (normal UA)

• Cost analysis study of UA and knee infx:

– UA prevents 1 knee wound infection at price of
US $1,500,000



Pre-op ECG - UCSF

• UCSF (J of Am G Soc 2000):

– 513 patients > 70 years of age had pre-op ECG

– all had history taken and ASA grade

– 386 (75.2%) had at least 1 ECG abnormality

– ASA class of 3 or greater OR = 2.5 (1.3-4.9)

– hx of CHF OR = 2.1 (1.1-5.1)

– abnormal ECG OR = 0.6 (0.3-1.4)



Q waves

minor Q      7.2%

major Q    26.7%

all Q    33.9%

LBBB   4.3%





Bundle branch block - Baltimore

• Johns Hopkins (Arch Int Med 2000)

• adult surgical patients 25,539

• BBB 525 (2.1%)

– LBBB 119 (26.2%)

– RBBB 336 (73.8%)





Bundle branch block - Baltimore

• No MI, pulmonary edema or ventricular
dysrythmia in any BBB

• Deaths

– RBBB 1 owing to CVA after AVM repari

– LBBB 3 owing to sepsis

• Conclusion:  BBB does not predict for CV
complications



Chest Radiograph

• UC Irvine (JAMA 1983)



• Also age > 60 yrs

• Very broad range
of items!







Elevated left
hemidiaphragm -

not pursued





So what should be ordered?

• Mayo Clinic (1991)





Pre Pre-Op Testing?

• It seems desirable to have all needed
investigations completed at PAC.

• Annals Int Med 1990:

– 13 / 3,096 tests that were previously normal
became abnormal of which most were
predictable by history (median time 2 month)



Required...

• Mayo type protocol.

• Questionnaire for bleeding.

• Questionnaire for liver disease.

• Questionnaire for chest radiograph risk.

• Have blood and CXR done pre-visit.

• ECG at PAC




