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HYPERTENSIONHYPERTENSIONHYPERTENSION

 Hypertension is the most frequent preoperative 
abnormality in surgical patients,  with an overall 
prevalence of  20-25%

 Hypertension is one of the most common causes 
postponement of a surgical procedure

Dix, P, Br J Anaesth 2001;Dix, P, Br J Anaesth 2001;



MAGNITUDE OF THE PROBLEMMAGNITUDE OF THE PROBLEMMAGNITUDE OF THE PROBLEM

 According to ESC 5.7 million procedures annually are 
performed in European patients who present with 
increased risk of cardiovascular complications.

 Overall complication rate of 7–11% and a mortality rate 
of 0.8–1.5%

 In Europe, it is estimated that the number of patients 
undergoing surgery will increase by 25% by 2020. Over 
the same time period, the elderly population will 
increase by 50%.



SEEK FOR THE HIDE HTNSEEK FOR THE HIDE HTNSEEK FOR THE HIDE HTN

 TARGET ORGAN DAMMAGE

 TREAT HYPERTENSION ACCORGING ESH/ESC

 SEEK FOR SECONDARY HTN



ESC GUIDELINES 2014ESC GUIDELINES 2014ESC GUIDELINES 2014



SNS REGULATION OF BPSNS REGULATION OF BPSNS REGULATION OF BP



BP DURING ANASTHESIABP DURING ANASTHESIABP DURING ANASTHESIA

 During the induction of anaesthesia,sympathetic 
activation can cause an increase in blood pressure of 
20-30 mm Hg and heart rate increase of 15-20 bpm in 
normotensive individuals.

 As the period of anaesthesia progresses, patients 
with pre-existing HTN are more likely to experience 
intraoperative blood pressure lability, which may lead 
to myocardial  ischaemia..

ESH 2010



CAUSES OF POSTOPERATIVE 
HYPERTENSION
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HYPERTENSIONHYPERTENSION

 Pain

 Excitement on emergence from anesthesia

 Hypercapnia

 Agitation

 Hypoxemia

 Hypovolemia



Which is the solutionWhich is the solutionWhich is the solution

 Is postponment synonymous to reduced risk?



HYPERTENSION PREOPERATIVE 
EVALUATION

HYPERTENSION PREOPERATIVE HYPERTENSION PREOPERATIVE 
EVALUATIONEVALUATION

 Patients with well controlled BP are less likely to 
experience intraoperative BP lability and postoperative 
complications.

 The ideal is to normalize BP several months before an 
elective surgery

ESC GUIDELINES 2014



 Numerous studies have 
shown that stage I and II 
hypertension is not an 
independent risk factor 
for cardiovascular 
complications

 Do not delay



HYPERTENSION PREOPERATIVE EVALUATIONHYPERTENSION PREOPERATIVE EVALUATIONHYPERTENSION PREOPERATIVE EVALUATION

 In pts with Grade III EH (BP>180/110 mmHg) the 
potential benefits of delay surgery to optimize the 
pharmacological treatment should be weighted 
against the risk of delaying the surgical procedure.

 In case of urgency administrate parenterally 
antihypertensive drug

ESC GUIDELINES 2014



AHA Clinical Predictors of Increased Perioperative 
Cardiovascular Risk (Myocardial Infarction, Heart 

Failure Death)
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 Arterial pressure was not considered a 
continuous variable

 HTN>180/110 mm Hg

 Few hypertensives were included



COMORBIDITIES AND CARDIAC RISKCOMORBIDITIES AND CARDIAC RISKCOMORBIDITIES AND CARDIAC RISK

HYPERTENSION IS NOT 
INCLUDED

 low cardiac risk can be 
operated on safely without 
further delay.



RISK FOR CARDIAC EVENTSRISK FOR CARDIAC EVENTSRISK FOR CARDIAC EVENTS

1. TYPE OF SURGERY
 HIGH RISK
 INTERMEDIATE RISK
 LOW RISK

2. SETTING OF SURGERY
 EMERGENT
 URGENT
 ELECTIVE

3. CO MORBIDITIES

ESC GUIDELINES 2014



SURGICAL RISKSURGICAL RISKSURGICAL RISK

ESC GUIDELINES 2014



HOW URGENT IS AN OPERATION?HOW URGENT IS AN OPERATION?HOW URGENT IS AN OPERATION?

 In emergent procedures : major trauma, ruptured 
aneurysms: cardiac evaluation will not influence the 
course and the timing of the intervention

 In urgent procedures : bowel obstruction: cardiac 
evaluation may influence the perioperative measures 
taken to reduce the cardiac risk and the type of 
operation guiding to less invasive treatment  but will 
not influence the decision of performing the 
intervention.

ESC GUIDELINES 2014



PREOPERATIVE EVALUATION OF THE 
HYPERTENSIVE PATIENT

PREOPERATIVE EVALUATION OF THE PREOPERATIVE EVALUATION OF THE 
HYPERTENSIVE PATIENTHYPERTENSIVE PATIENT

 Family history

 Clinical examination

 LAB exams



ESH/ESC GUIDELINES 2013ESH/ESC GUIDELINES 2013ESH/ESC GUIDELINES 2013

 ECG

 Should be part of all 
routine assessment of 
subjects with high BP in 
order to detect LVH, 
patterns of “strain”, 
ischaemia and arrhythmias
 Presence of Q waves or 

significant ST segment 
elevation or depression 
have been associated with 
increased incidence of 
perioperative cardiac 
complications



PREOPERATIVE ECHOPREOPERATIVE ECHOPREOPERATIVE ECHO
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STRESS TESTSTRESS TESTSTRESS TEST

 High negatιve predictive value (90-100%)

 Low positive predictive value (30-67%)



PREOPERATIVE STRESS ECHOPREOPERATIVE STRESS ECHOPREOPERATIVE STRESS ECHO



STRESS ECHOSTRESS ECHOSTRESS ECHO

 In general, stress echocardiography has a high 
negative predictive value and a negative test is 
associated with a very low incidence of cardiac events 
in patients undergoing surgery

 the positive predictive value is relatively low (25%-
45%) the postsurgical probability of a cardiac event is 
low, despite wall motion abnormality detection during 
stress echocardiography.

ESC GUIDELINES 2014



THE ANTIHYPERTENSIVE TREATMENTTHE ANTIHYPERTENSIVE TREATMENTTHE ANTIHYPERTENSIVE TREATMENT

 Patients under chronic antihypertensive treatment 
should continue taking their medication until the time 
of surgery.



B-BLOCKERSBB--BLOCKERSBLOCKERS

 As a continuation of existing antihypertensive therapy
 Patients treated with β�blockers long�term should not have 

them withdrawn before any surgery (cardiovascular and non 
cardiac

 As a prophylactic treatment to reduce perioperative 
complications
 Initiation of beta blockers may be considered in patients 

scheduled for high-risk surgery and who have 2 clinical risk 
factors 

 As treatment for hypertension in the perioperative 
period
 Esmolol for acute BP control
 Metoprolol, atenolol and labetalol for longer duration of the 

effect



ESMOLOLESMOLOLESMOLOL

 B1 selective adrenergic blocker

 Reduction in heart rate (HR) and cardiac output (CO)

May see increase in PCWP, CVP, and SVR

 Rapid onset and short duration of action

 Does not involve renal/hepatic function)

 bradycardia, bronchospasm, seizures, and  edema            
Rynn KO et al. J Pharm Pract. 2005;18:363�376.



LABETALOLLABETALOLLABETALOL

 Non�selective adrenergic blocker
 Alpha�1, Beta�1, Beta�2
 1:7 ratio of alpha:beta effects
 Reduces SVR with little effects on HR, CO
 Little to no effect on cerebral blood flow

Moderate onset, long duration of action

 Commonly used in HTN emergency and in ICH

 bronchospasm, bradycardia, heart block, delayed 
hypotension    

Rynn KO et al. J Pharm Pract. 2005;18:363�376





DEBATEDEBATEDEBATE

POISE DECREASE



ESC GUIDELNES 2014ESC GUIDELNES 2014ESC GUIDELNES 2014



ESH ESH ESH 

When β�blockade is started preoperatively, it should 
be started well in advance of surgery at low dose, 
which can be titrated up as blood pressure and heart 
rate allow. The guidelines recommend careful patient 
selection, dose adjustment, and monitoring 
throughout the perioperative period



CCBCCBCCB

META�ANALYSIS 11 STUDIES 1007 PTS

 Calcium channel blockers significantly reduced ischemia, and 
supraventricular tachycardia . The majority of these benefits 
were attributable to diltiazem. Dihydropyridines and verapamil 
did not decrease the incidence of myocardial ischemia, 
although verapamil did decrease the incidence of 
supraventricular tachycardia

ESH UPDATE ON HYPERTENSION MANAGEMENT 



ATTENTIONATTENTIONATTENTION

S.L NIFEDIPINE                          MI
STROKE
DEATH



DIURETICSDIURETICSDIURETICS

 Special attention must be paid to the potassium level 
in patients on diuretics.
 Hypokalemia may cause arrhythmias and potentiate the 

effects of depolarizing and nondepolarizing muscle relaxants

 Diuretics not be administered on the day of surgery 
should because of the potential adverse interaction of 
diuretic� induced volume depletion and hypokalemia 
and the use of anesthetic agents.

ESH UPDATE ON HYPERTENSION MANAGEMENT  



CLONIDINECLONIDINECLONIDINE

 Has a favorable sympatholytic effect: Alpha2 receptor 
agonists reduce post-ganglionic noradrenaline output

 Has a biphasic response (at lower doses central 
vasodilatory effect, at higher dose peripheral 
vasoconstrictive effect)

 It is only partially effective for the rapid BP control in 
the perioperative period

 Can contribute to analgesia and sedation



CLONIDINECLONIDINECLONIDINE

N Engl J Med 2014;370:1504-13



ACE INHIBITORS - ARBSACE INHIBITORS ACE INHIBITORS -- ARBSARBS

 There is much debate in the literature over the use 
of ACE-Is or ARBs in the perioperative period due to 
their potential central vagotonic effects. 

 These agents alone or in combination have been 
associated with moderate hypotension and 
bradycardia, particularly when discontinued less 
than 10 hours before surgery

ESH NEWSLATER 2010.



 The continuation of ACE�I therapy in the morning is 
not associated with a better control of blood pressure 
and heart rate but causes a more pronounced 
hypotension which has required therapeutic 
intervention.



 Although this remains debatable, ACEIs withdrawal 
should be considered 24 hours before surgery when 
they are prescribed for hypertension

 Restart ACE�I in the postoperative period only after 
the patient is euvolemic, in order to decrease the risk 
of perioperative renal dysfunction





HYDRALAZINEHYDRALAZINEHYDRALAZINE

 Hydralazine is a direct-acting arteriolar vasodilator, 
often chosen as a first-line agent for critically ill 
patients.

 The onset of action after either IM or IV administration 
is approximately 5 to 15 minutes followed by a 
progressive and often precipitous fall in BP that can 
last up to 12 hours

 Avoid in ISCHEMIA because of reflexible tachycardia 
(unless already in B� BLOCKERS)

Vasc Health Risk Manag. 2008 Jun; 4(3): 615–627



AN ALLY IN DIFFICULT CASESAN ALLY IN DIFFICULT CASESAN ALLY IN DIFFICULT CASES

 Na Nitroprusside
 Sodium nitroprusside is an arterial and venous vasodilator that 

decreases both afterload and preload.

 it has an immediate onset of action and duration of effect of 
only 2 minutes.

 Nitroprusside decreases cerebral blood flow while increasing 
intracranial pressure (ICP), effects that are particularly 
detrimental in patients with hypertensive encephalopathy or 
following a cerebrovascular accident

Vasc Health Risk Manag. 2008 Jun; 4(3): 615–627



NITROGLYCERINENITROGLYCERINENITROGLYCERINE

 Is the most widely used drug
 At lower doses, works primarily by ↓ preload
 Reduces CVP, PCWP
 At higher doses, works primarily by ↓ afterload
 Some reduction in SVR, further reduction PCWP 

Increase HR
 Administered as continuous infusion; onset of action 

2-5 min; duration of action 5-10 min
 Drug of choice when perioperative HBP is associated 

with:
 Angina patients: improved coronary blood flow–Pulmonary 

edema/heart failure: ↓ preload



POST-OPERATION PERIODPOSTPOST--OPERATION PERIODOPERATION PERIOD

 Postanesthesia blood pressure elevation is frequently 
caused by sympathetic activation due to patient 
anxiety and pain upon awakening, along with 
withdrawal from continuous infusion of narcotics.

 Intravenous agents of any class can be used during 
the immediate postoperative period; however agents 
with slightly longer duration of action may be 
preferable

 If remains without treatment increased risk of 
ischemia ,MI, Strοke





www.escardio.org

 Hypotension—especially when associated with baroreflex-mediated 
tachycardia—may be equally detrimental.

 A decrease in blood pressure of >20 mm Hg for >1 hour was found to be a 
risk factor for complications.

 It is recommended that perioperative blood pressure be kept at 70–100% of 
baseline, avoiding excessive tachycardia.



CONCLUSIONCONCLUSIONCONCLUSION

 Hypertension is a common preoperative abnormality 
and a common cause of posponement of an operation

 Preoperative evaluation is an opportunity to control 
BP

 The extent of diagnostic approach depends on
 Urgency of surgery
 presence of active condition
 functional capacity of a patient

 Patients on chronic antihypertensive treatment should 
take their medication until the time of surgery
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