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Abstract

Major adverse cardiac events are common causes of perioperative mortality and major morbidity. Pre-
venting these complications requires thorough preoperative risk assessment and postoperative moni-
toring of at-risk patients. Major guidelines recommend assessment based on a validated risk calculator
that incorporates patient- and procedure-specilic factors. American and European guidelines define
when stress testing is needed on the basis of functional capacity assessment. Favoring cost-effectiveness,
Canadian guidelines instead recommend obtaining brain natriuretic peptide or N-terminal prohormone
ol brain natriuretic peptide levels to guide postoperative screening [or myocardial injury or infarction.
When conditions such as acute coronary syndrome, severe pulmonary hypertension, and decom-
pensated heart failure are identified, nonemergent surgery should be postponed until the condition is
appropriately managed. There is an evolving role of biomarkers and myocardial injury alter noncardiac
surgery to enhance risk stratification, but the effect of interventions guided by these strategies is unclear.
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ajor adverse cardiac  events

(MACEs), defined as death or

myocardial infarction (MI), are
common causes of perioperative mortality
and major morbidity." Multiple guidelines
provide recommendations to guide cardiac
preoperative evaluations. These guidelines
are written by the American College of Cardi-
ology/American Heart Association (ACC/
AHA), the European Society of Cardiology
(ESC) and the European Society of Anaes-
thesiology (ESA), and the Canadian Cardio-
vascular Society (CCS)."* While similarities
exist between these guidelines, there are dil-
ferences that can lead to confusion for the
clinical practitioner. We aim to synthesize
cach guideline, discuss where differences
arise in the major guidelines and why, present
a systematic approach to the preoperative car-
diovascular evaluation, and share the
approach we use to characterize cardiac risk
prior to noncardiac surgery.

PREOPERATIVE RISK STRATIFICATION

Major perioperative cardiac guidelines all
recommend beginning preoperative cardiac
risk assessment with a focused history and
physical exam to identify unstable or undiag-
nosed cardiac conditions, estimate the risk of

MACE and determine who may benefit from
additional testing or revascularization prior
to surgery. Our approach has been outlined
in a previous article in this series, and it is
similar to recommendations [rom the 2014
ACC/AHA guideline. The ACC/AHA guide-
line outlined a multistep algorithm for pa-
tients with risk factors for, or known,
coronary artery disease (CAD). Components
of the algorithm include an assessment of
surgical urgency, clinical assessment for
acute coronary syndrome, and estimation
of combined medical and surgical cardiac
risk using a validated instrument such as
the Revised Cardiac Risk Index (RCRI), the
Gupta Myocardial Infarction and Cardiac Ar-
rest (MICA) calculator or the American Col-
lege of Surgeons (ACS) National Surgical
Quality Improvement Program (NSQIP) sur-
gical risk calculator.! Patients with an esti-
mated risk of MACE < 1% (low risk) can
proceed to surgery without further testing.
The assessment of functional capacity in
metabolic equivalents (METs) is recommen-
ded for patients with an estimated cardiac
risk of greater than or equal to 1% (elevated
risk).! Patients with elevated cardiac risk
who have a poor or unknown functional ca-
pacity (<4 METs) can be further risk
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Sa-reductase  inhibitors,  gonadotropin-
releasing hormone agonists) and nonhor-
monal (gabapentin, baclofen, digoxin, and
phosphodiesterase type 5 inhibitors) thera-
pies. Hormonal agents [or priapism can sup-
press  serum  testosterone and  ils
effects—antiandrogens block binding to
androgen receptors while gonadotropin-
releasing hormone agonists down-regulate
the release of gonadotropins from the pituitary
gland—and should not be used in men who
are (rying to conceive or in younger patients
who have not reached sexual maturation.”

In this case, the patient was treated suc-
cessfully with ketoconazole using a previously
published protocol of 200 mg 3 times a day for
2 weeks with subsequent taper to 200 mg
nightly to complete 6 months of therapy.® Ke-
toconazole, an antifungal agent, inhibits
androgen synthesis in the adrenal cortex and
testicular Leydig cells.'! It has a rapid onset
of action and a short half-life. Thus, nighttime
dosing has been postulated to prevent
nocturnal tumescence while preserving libido
and sexual function. Prednisone is generally
coadministered with prolonged, high-dose ke-
toconazole use due to the risk of developing
adrenal insufficiency.” Data regarding the suc-
cess rate of ketoconazole have been limited to
small case series. In the largest study thus far,
16 of 17 patients (94%) with recurrent
ischemic priapism had resolution of symptoms
while receiving ketoconazole therapy.” Eleven
patients continued to have ameliorated symp-
toms alter ketoconazole was discontinued,
for a mean [ollow-up period of 36.7 months.
Additional outcome studies are needed to
more clearly define treatment for recurrent
ischemic priapism.

Potential Competing Interests: The authors report no
competing interests.

Correspondence: Address to Laura S. Greenlund, MD,
PhD, Division of Community Interal Medicine, Mayo Clinic,
200 First St SW, Rochester, MN 55905 (greenlund.laura@
mayo.edu).

ORCID

Catherine D. Zhang: (&) https://orcid.org/0000-0003-2784-
2673; Jennifer Clark (2 https://orcid.org/0000-0003-1215-
2185; Laura S. Greenlund: (%) https//orcid.org/0000-0002-
9040-920X

REFERENCES

1. Montague DK, Jarow ], Broderick GA, et al; Members of the
Erectile Dysfunction Guideline Update Panel; Americal Uro-
logical Association. Amencan Urological Association guideline
on the management of priapism. | Urol. 2003:170(4, pt |):1318-
1324.

2. Levey HR, Segal RL, Bivalacqua TJ. Management of priapism: an
update for clinicians. Ther Adv Urol. 2014:6(6):230-244.

3. Bilgutay AN, Pastuszak AW. Peyronie's disease: a review of
etiology, diagnosis, and management. Curr Sex Health Rep.
2015:7(2):117-131.

4. Pamer C), Houlihan M, Psutka SP, Ellis KA, Vidal P,
Hollowell CM. Urethral foreign bodies: clinical presentation and
management, Urology. 2016:97:257-260.

5. Sayer |, Parsons CL. Successful treatment of priapism with
intracorporeal epinephrine. | Urol. 1988;140(4):827.

6. Brodenck GA, Kadioglu A, Bivalacqua T), Ghanem H, Nehra A,
Shamloul R. Priapism: pathogenesis, epidemiclogy, and man-
agement. | Sex Med. 2010;7(1, pt 2):476-500.

7. Bumett AL, Bivalacqua TJ. Priapism: current principles and
practice. Urol Clin North Am. 2007;34(4):63 | -642.viil.

8. Hoeh MP, Levine LA, Prevention of recumrent ischemic pria-
pism with ketoconazole: evelution of a treatment protocel and
patient outcomes. | Sex Med. 2014;1 1(1):197-204.

9. Spagnul ), Cabral PH, Vemdl DO, Glina S. Adrenergic a-
blockers: an infrequent and overlooked cause of priapism. Int |
Impot Res. 201 1;23(3):95-98.

10. Higgins A, Nash M, Lynch AM. Antidepressant-associated
sexual dysfunction: impact, effects, and treatment. Drug Healthe
Patient Saf. 2010;2:141-150.

11. Trachtenberg ), Zadra |. Steroid synthesis inhibition by keto-
conazole: sites of action. Ciin Invest Med. 1988;11(1):1-5.

12. Pryor |P, Hehir M. The management of priapism. Br | Urol, 1982;
54(6):751-754.

CORRECT ANSWERS: 1.a.2.d.3.¢c. 4. b.5. e

Mayo Clin Proc. ® May 2020:95(5):1059-1063 ® https://doi.org/10.1016/j.mayocp.2019.10.043

www.mayoclinicproceedings.org

1063






