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PREOPERATIVE EVALUATION (NON-CARDIAC) 
Ross Kristal, MD 

Week 3 
 

Educational Objectives: 
 

1. Describe the important elements of a preoperative evaluation 
2. Review perioperative management of direct oral anticoagulants for patients with non-

valvular atrial fibrillation 
3. Understand how to manage a patient’s antihypertensive medications during the perioperative 

period 
4. Understand how to manage a patient’s diabetes medications during the perioperative period 
5. Understand how to evaluate and treat a patient at risk for adrenal insufficiency during the 

perioperative period   
 
* Further details regarding cardiology perioperative management can be found in Week 4’s 

Preoperative Evaluation chapter. 
 
 

CASE ONE: 

 
Mr. B is a 61-year-old man with a past medical history of a recent left complete rotator cuff 
tear, osteoarthritis, paroxysmal atrial fibrillation, hypertension, obesity, and type two diabetes, 
who presents for preoperative risk stratification prior to rotator cuff surgery. 
 

 
Questions: 
 

1. What are essential elements of the preoperative evaluation?  
The perioperative evaluation is not to “clear” a patient for surgery but to: 

• Determine the patient’s potential perioperative risks of complications 
• Optimize the patient’s chronic disease management to mitigate risk 

 
During the preoperative evaluation, providers should obtain the type of planned surgery and 
type of anesthesia, date of the surgery, patient’s age, overall health (classified by the 
American Society of Anesthesiology Classification of Physical Status), past medical history, 
past surgical history including prior encounters with anesthesia, medications including over 
the counter medications and supplements, exercise tolerance, as well as use of tobacco, 
alcohol and/or illicit substances. The provider should ascertain how well managed the 
patient’s co-morbidities are. While completing a review of system, emphasis should be placed 
on the cardiopulmonary risk assessment, thromboembolic risk assessment, and bleeding risk 
assessment.  
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Preoperative physical examination should be completed with emphasis on vital signs and 
cardiopulmonary exam. 
 
Many institutions have their own preoperative diagnostic testing algorithm, but most are 
based on expert opinion without randomized control trials to support guidelines. Generally, 
the decision to pursue preoperative diagnostic testing should be driven by the history and 
physical examination (please see Table 2 of the In the Clinic article), for example, ordering a 
pregnancy test in a woman of childbearing age who has amenorrhea. Another example is 
ordering a CBC to measure the platelet count in a patient with a history of bleeding diathesis.  
Of note, the Choosing Wisely Campaign recommends “Avoid[ing] admission or preoperative 
chest x-ray for ambulatory patient with unremarkable history and physical exam,” and “Don’t 
perform routine pre-operative testing before low-surgical procedures” (Choosing Wisely, 
2018, http://www.choosingwisely.org/wp-content/uploads/2015/01/Choosing-Wisely-
Recommendations.pdf). 
 

 
CASE ONE CONTINUED: 

 
On further history you discover that he is scheduled for surgery in one month and that general 
anesthesia will be used. Mr. Bridge’s osteoarthritis is well-controlled with intermittent NSAID 
use, his last A1C was 7.4 obtained three weeks ago, and he does not check his glucose at home. 
His home blood pressure readings have been averaging in the low 130s/80s and he drinks two 
bottles of beer per week and does not use any illicit substances. He has no functional limitations 
and can walk up a flight of stairs with no difficulties. On review of systems, he reports no cough, 
shortness of breath, or chest pain. He has no personal or family history of venous 
thromboembolism or bleeding disorders. His medications are lisinopril, hydrochlorothiazide, 
rosuvastatin, aspirin 81mg, rivaroxaban, metformin, naproxen PRN, and oxycodone PRN. He 
takes no supplements. He is very nervous about his risk of bleeding while taking rivaroxaban 
and asks you how he should manage it perioperatively?  
 

 
2. What is your general approach to perioperative medication management?  

Most surgical patients take one or more prescription or over-the-counter medication. 
Unfortunately, there is a dearth of randomized control trials to guide evidence-based 
perioperative medication management for most medications, hence, provider variation exists 
in these decisions. The first step in perioperative medication management is to obtain an 
accurate medication reconciliation, including over- the-counter medications and supplements. 
It is important to ascertain if they are taking the medications as prescribed, if there are any 
recent changes to the regimen, and to take a history of steroid use to assess risk for 
perioperative adrenal insufficiency. When assessing each medication, the provider should 
consider four points: 

• The impact to the treated disease if the drug is stopped, such as causing 
hyperglycemia if completely stopping insulin in a patient with type 1 diabetes.  

• The potential for withdrawing from the drug, for instance causing rebound tachycardia 
if acutely stopping a beta blocker. 

http://www.choosingwisely.org/wp-content/uploads/2015/01/Choosing-Wisely-Recommendations.pdf
http://www.choosingwisely.org/wp-content/uploads/2015/01/Choosing-Wisely-Recommendations.pdf
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• The impact to the perioperative risk, for example the use of antiplatelet therapy 
increasing the risk of bleeding. 

• The impact of drug interactions with anesthesia, and the impact of the 
pharmacokinetics during the perioperative period. 
 

Most medications are non-essential in the perioperative period and the decision to continue or 
discontinue will not substantially affect the perioperative risk. A smaller number of 
medications should be continued or discontinued; select common scenarios will be discussed 
in this chapter.  

 
3. How would you manage Mr. Bridge’s rivaroxaban perioperatively?  

Regarding the patient’s direct oral anticoagulant (DOAC), the provider must consider the risk 
of thrombosis if the DOAC is stopped versus the risk of bleeding if the DOAC is continued.  
In the American College of Chest Physician’s 9th Edition of Perioperative Management of 
Antithrombotic Therapy (Douketis, 2012), they propose a suggested risk stratification for 
perioperative thromboembolism (Table 1). They also highlight the scarcity of high-grade 
evidence of perioperative bleeding risk in the context of perioperative antithrombotic therapy. 
The guideline offers a list of surgeries and procedures associated with an increased risk of 
bleeding found on page e331S. Furthermore, in the 2017 American College of Cardiology 
Expert Consensus Decision Pathway for Periprocedural Management of Anticoagulation in 
Patients with Nonvalvular Atrial Fibrillation (Doherty, 2017), the online appendix provides 
common procedures and associated bleeding risk as defined by different specialty societies 
(http://jaccjacc.acc.org/Clinical_Document/PMAC_Online_Appendix.pdf). For example, the 
American Academy of Orthopedic Surgeons classify a total hip arthroplasty as a high bleed 
risk level. One caveat that should be taken into consideration when using standardized 
stratifications is that there can be variations of bleeding risk for the same procedures 
depending on the complexity of the procedure (e.g., not all shoulder surgeries have the same 
bleeding risk), and therefore, discussion about the bleeding risk with the proceduralist may be 
warranted.  
 
For Mr. B, he is taking a DOAC because of non-valvular atrial fibrillation (NVAF). In 2017, 
The American College of Cardiology (ACC) published an expert consensus decision pathway 
for peri-procedural management of anticoagulation in patients with nonvalvular atrial 
fibrillation (Doherty, 2017). When assessing the bleeding risk for patients on a DOAC, it is 
recommended to first consider the patient’s factors that increase their risk of bleeding 
(outlined in Table 1 of the ACC 2017 guideline) rather than the procedure risk of bleeding. If 
the patient has factors that will increase risk of bleeding, the procedure should be delayed to 
correct those factors. If those factors are irreversible or the patient has no factors potentiating 
bleeding, then procedural bleeding risk should be assessed next. If the procedure has no 
clinically important bleeding risk, then the DOAC can be continued peri-procedurally. If the 
procedure has a known bleeding risk or level of bleeding risk is uncertain, then the next step 
is for the provider should consider the type of DOAC (direct thrombin inhibitor or factor Xa 
inhibitor) and the patient’s creatinine clearance in deciding how far in advance of the 
procedure to interrupt DOAC treatment. Of note, given the short half-life of DOACs, 
parenteral bridging is NOT indicated for DOACs for patients with non-valvular atrial 
fibrillation. Figure 3 of the ACC 2017 guideline beautifully provides an algorithm for 

http://jaccjacc.acc.org/Clinical_Document/PMAC_Online_Appendix.pdf
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whether to interrupt and how to interrupt DOAC treatment. For Mr. B, his risk factors for 
bleeding are not elevated, and the procedural risk for bleeding is high. Using the Figure 3 
algorithm, rivaroxaban should be held at least two days prior to the procedure.  
 
Consideration of when to reinitiate DOAC therapy depends on: 

• Hemostasis at procedural site 
• Patient and procedural risk of post-operative bleeding 
• Consequence of post procedural bleeding (e.g., intracranial or intraspinal procedures) 
• Post-op thromboembolic risk (albeit, post-operative thromboembolic risk for patient 

with NVAF is low). According to the 2017 ACC guidelines, “For procedures with low 
postprocedural bleeding risk, it is reasonable to resume DOAC therapy at full dose on 
the day following the procedure. Following high postprocedural bleed-risk 
procedures, it is reasonable to wait at least 48-72 hours before resuming DOAC 
therapy at full dose if complete hemostasis has been achieved. Bridging therapeutic 
anticoagulation with a parental agent is generally not required.” It should be noted that 
patients will be therapeutically anticoagulated within hours after the first dose of the 
DOAC. For patients who have high postprocedural bleed risk, Figure 5 illustrates an 
algorithm for restarting anticoagulation.  

 
4. How would you manage Mr. B’s antihypertensive medications in the perioperative 

setting? 
Generally, diuretics, angiotensin-converting enzyme (ACE) inhibitors and angiotensin 
receptor blockers (ARBs) are held preoperatively while beta-blockers and calcium channel 
blockers are continued preoperatively. It is important to take your patient’s characteristics 
into consideration (e.g., history of heart failure or resistant hypertension) when deciding 
whether to discontinue an antihypertensive medication preoperatively as preoperative 
hypertension is a leading cause for surgical delay and cancellation.  
 
Mr. B is on a thiazide-type diuretic. Typically, diuretics are held the day of the procedure 
because of theoretical risks for hypovolemia and hypokalemia. There are no robust data to 
support these concerns (Khan, 2010; Hirsch, 1988). For patients who are at an elevated risk 
for volume overload or volume dependent hypertension, it is reasonable to continue diuretics 
on the day of the procedure and this decision should be made on a case-by-case basis. Mr. B 
is also on an ACE-inhibitor. In the context of no randomized controlled trials, the decision to 
continue or discontinue ACE-inhibitors and ARBs is a controversial one. A recent meta-
analysis concluded that that continuation of ACE-inhibitors or ARBs is associated with an 
increased incidence of intraoperative hypotension but did not demonstrate an association 
between perioperative consumption of ACE-inhibitor/ARB and mortality or major adverse 
cardiac events (MACE) (Hollmann, 2018). Depending on the indication of the ACE-
inhibitor/ARB, continuing the medication may reduce the risk of perioperative hypertension 
and indirectly heart failure. The 2014 American College of Cardiology/American Heart 
Association Perioperative Clinical Practice Guidelines state that “Continuation of ACE 
inhibitors or ARBs is reasonable perioperatively (Class IIa, Level of Evidence: B)” (Fleisher, 
2015). If the patient has consistently elevated blood pressure or heart failure, it is reasonable 
to continue this medication. If the medication is held, it should be restarted as soon as 
possible.  
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For Mr. B, his hydrochlorothiazide should be held the morning of his procedure and it is 
reasonable to continue lisinopril to prevent preoperative hypertension.  

 
 
CASE TWO: 

 
Mr. S is a 55-year-old man with a past medical history of type 2 diabetes with a recent HbA1C 
of 7.9%, who presents to your office for pre-operative risk stratification for an upcoming right 
total knee arthroplasty. Mr. Sweet has had no diabetes complications to date and recent 
laboratory evaluation showed no evidence of diabetic nephropathy. He checks a fasting glucose 
most mornings and his readings have averaged 175 mg/dL. He has had one episode of 
hypoglycemia in the past two months. His medications are atorvastatin 40mg daily, aspirin 
81mg daily, insulin glargine 40 units every night, liraglutide 1.8 mg daily and metformin 
1000mg BID. 
 

 
5. How would you manage Mr. S’s diabetes medication regimen perioperatively?  

For patients with type 2 diabetes, the American Diabetes Association (ADA) recommends 
withholding metformin and any other oral hypoglycemic agents the morning of the procedure 
(American Diabetes Association, 2018). Metformin is held because of the concern of 
perioperative lactic acidosis and other agents because of the concern of hypoglycemia in the 
fasting state, as well as potential adverse effects of the medications, such as euglycemic 
diabetes ketoacidosis in a patient taking a sodium-glucose cotransporter 2 (SGLT2) inhibitor 
and postoperative slowing of gastric motility in a patient taking a dipeptidyl peptidase-4 
(DPP-4) inhibitor. Many suggest holding non-insulin injectables the morning of the procedure 
as well for the same reasons mentioned.  
 
The ADA states that the following approach to that patients with insulin dependent diabetes 
may be considered: give 50% of the NPH dose the morning of the procedure or 60-80% of 
the regularly scheduled dose of long acting analog pre-procedurally (i.e., night before 
procedure or morning of procedure depending on when long acting insulin is typically 
administered). Factors that would lead to a smaller pre-procedural long acting insulin dose 
reduction are an early morning procedure, and a short length of the procedure in a patient 
with no history of fasting hypoglycemia (Joshi, 2010). Pre-prandial rapid acting and short 
acting insulin is usually held the morning of the procedure as well to prevent preprocedural 
hypoglycemia. Of note, patients with type 1 diabetes should not have their long or 
intermediate acting insulin completely held as this puts them at elevated risk for diabetic 
ketoacidosis.  
 
For Mr. S, his metformin and liraglutide should be held the morning of the procedure. It 
would be reasonable to reduce his insulin glargine dose by 25% the night before the 
procedure to 30 units.  
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CASE THREE: 

 
Ms. R is a 73-year-old lady with recently diagnosed polymyalgia rheumatica (PMR), who 
presents preoperative risk stratification for cholecystectomy. She was diagnosed with PMR two 
months ago, and she will not stop thanking you as her symptoms drastically improved since 
you initiated steroid treatment. She has been on a prednisone taper, currently taking 7.5 mg 
daily.  
 

 
6. How should Ms. R’s steroid treatment be managed perioperatively?  

While there is a scarcity of data to guide practitioners, there is a fair amount of consensus 
among expert recommendations. Two factors should be taken into account when considering 
management of patients at risk for adrenal insufficiency (AI):1) patient risk factors and 2) the 
physiologic stress of the surgery. Patients who take < 5 mg of daily prednisone, < 10 mg of 
prednisone every other day or any dose of prednisone for less than three weeks are at low risk 
of perioperative AI and should continue their daily dose during the perioperative period 
regardless of the surgical stress. While there is no consensus for a threshold dose or duration 
of exogenous steroids needed to cause AI, generally patients who take > 20mg of daily 
prednisone for ≥ 3 weeks within the past year are at high risk for perioperative AI (Liu, 
2017). In patients at high risk for perioperative AI, perioperative treatment depends on the 
characteristics of the procedure: for mild surgical stress (procedures < 45 minutes to one hour 
or done under local anesthesia), the patient should continue their daily corticosteroid dose 
during the perioperative period. For moderate surgical stress (e.g., cholecystectomy, 
segmental colon resection, total joint replacement, or abdominal hysterectomy), they should 
be treated with hydrocortisone 50mg IV before surgery and hydrocortisone 25mg every eight 
hours for three doses after surgery. For major surgical stress (long complex surgeries 
including cardiothoracic and major abdominal surgeries), they should be treated with 
hydrocortisone 75-100mg IV before surgery and hydrocortisone 50mg IV every eight hours. 
Afterward, the dose can be tapered once the stressful period is over and then continue their 
outpatient dose.  
 
Patients who do not fit into the low or high patient specific risk group, like our patient, are 
considered moderate or intermediate risk as it is unclear if their hypothalamic-pituitary-
adrenal (HPA) axis is suppressed. In these cases, for mild surgical stress, the patient can 
continue his or her daily corticosteroid dose throughout the perioperative period. For 
moderate or major surgical stress, HPA axis testing (e.g., corticotropin stimulation test) can 
be performed or they can be treated empirically as a high-risk patient. If HPA axis testing 
reveals HPA axis suppression, then the patient should be treated as a high-risk patient. If 
testing reveals no HPA axis suppression, then they can take their daily corticosteroid dose 
during the perioperative period (Cohn, 2016; Salem, 1994).  
 
For Ms. R, based on her daily dose of prednisone and duration that she has been on the 
medication, she has a moderate patient specific risk of AI and will be undergoing a procedure 
with moderate surgical stress. Therefore, the primary care provider could either assess the 
HPA axis via a cortisone stimulation test or empirically treat with hydrocortisone 75-100mg 
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IV before surgery, hydrocortisone 50mg IV every eight hours, and a taper to her home dose 
once the stressful period is over.  
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  CME Questions:  
 

1. A 44-year-old man with a history of ulcerative colitis presents to your office for 
preoperative evaluation prior to a segmental colonic resection. He is currently on 
prednisone 40mg daily and over the past six months he has been taking more than 
20mg of prednisone daily for more than four weeks. What recommendations would 
you provide to the surgeon regarding perioperative glucocorticoid management?  

a. Continue with current dose of prednisone 40mg daily during the perioperative 
period 

b. Treat with hydrocortisone 50mg IV before surgery and hydrocortisone 25mg 
every eight hours for three doses after surgery 

c. Treat with hydrocortisone 75-100mg IV before surgery and hydrocortisone 50mg 
IV every eight hours after surgery 

d. Treat with hydrocortisone 200mg IV before surgery and hydrocortisone 100mg 
IV every eight hours after surgery  

 
2. A 62-year-old man with a past medical history of type 2 diabetes and hypertension 

presents to your office for preoperative evaluation for arthroscopic repair of a right 
rotator cuff tear. His home medications are rosuvastatin 20mg daily, metformin 
1000 mg twice daily, empagliflozin 25mg daily, and hydrochlorothiazide 25mg daily.  
Which of the following medications should the patient take on the day of surgery? 

a. Hold all medications the morning of surgery 
b. Take rosuvastatin the morning of surgery and hold all other medications the 

morning of the procedure 
c. Take empagliflozin and rosuvastatin the morning of surgery and hold all other 

medications the morning of the procedure 
d. Take rosuvastatin and hydrochlorothiazide the morning of surgery and hold all 

other medications the morning of the procedure  
 

3. A 54-year-old lady with a history of paroxysmal atrial fibrillation, hypertension, 
and hypothyroidism, presents for preoperative risk stratification prior to a vaginal 
hysterectomy. Her current medications include levothyroxine, rivaroxaban, 
atorvastatin, and diltiazem. Her preoperative exam, including her vitals, were 
unremarkable. Her preoperative BMP and CBC were within normal limits. Which 
of the following medications should the patient take on the day of surgery? 

a. Hold all medications the morning of the surgery 
b. Hold rivaroxaban the morning of the surgery and continue all other medications 

the morning of the procedure 
c. Hold rivaroxaban at least 48 hours prior to surgery and continue all other 

medications the morning of the procedure 
d. Hold rivaroxaban at least 48 hours prior to surgery, hold levothyroxine the 

morning of surgery, and continue all other medications the morning of the 
procedure  
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Answers: 
 

1. b   The patient has high patient specific risk for AI and is undergoing a procedure with 
moderate surgical stress; therefore, b is the correct answer.  

2. b   Oral hypoglycemic agents and diuretics should be held the morning of surgery. 
Statins should be continued though the perioperative period.  

3. c  The patient is undergoing an intermediate bleeding risk procedure 
(http://jaccjacc.acc.org/Clinical_Document/PMAC_Online_Appendix.pdf) on a factor 
Xa inhibitor procedure with a CrCl ≥30. Therefore, her DOAC should be held at least 
48 hours prior to the procedure.  Her statin, calcium channel blocker, and thyroid 
replacement hormone should be continued the morning of the procedure.   

 
 
 
 

http://jaccjacc.acc.org/Clinical_Document/PMAC_Online_Appendix.pdf

