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Hypertension and anesthesia Satoshi Hanadaa, Hiromasa Kawakamia, Takahisa Gotob and Shigeho Moritaa



Purpose of review There are still many controversies about perioperative management of hypertensive patients. This review aims to provide relevant instruction based on evidence regarding the treatment of those patients. Recent findings Mild to moderate hypertension is not independently responsible for perioperative cardiac complications. The position is less clear for severely hypertensive patients. A randomized study shows no benefit of the traditional practice of delaying elective surgery in severely hypertensive patients until better control of blood pressure is achieved. Perioperative use of β-blockers or α-2 agonists has been shown to maintain perioperative hemodynamic stability and thereby to prevent major cardiac complications. Summary Delaying surgery only for the purpose of blood pressure control may not be necessary, especially in the case of mild to moderate hypertension. Strict care, however, should be taken to ensure perioperative hemodynamic stability because labile hemodynamics, rather than preoperative hypertension per se, appears to be more closely associated with adverse cardiovascular complications. Delaying surgery in hypertensive patients may be justified if target organ damage exists that can be improved by such a delay or if (suspected) target organ damage should be evaluated further before the operation. Keywords anesthesia, complication, hypertension, perioperative Curr Opin Anaesthesiol 19:315–319. # 2006 Lippincott Williams & Wilkins. a Department of Anesthesiology, Teikyo University School of Medicine, Itabashi-ku, Tokyo and bDepartment of Anesthesiology, Yokohama City University, Graduate School of Medical Sciences and School of Medicine, Kanazawa-Ku, YokohamaShi, Japan
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Introduction Hypertension is one of the common diseases that are prevalent in a huge portion of global aging societies. In addition, improved surgical and anesthetic techniques result in the ability of older patients to have surgery. Anesthesiologists, therefore, now face a larger quantity of hypertensive patients. In the nonsurgical setting, it is generally recognized that tight control of blood pressure is very important in reducing cardiovascular complications. If such tight controls are also necessary in the acute perioperative setting is less clear. This review aims to provide relevant instruction based on recent evidence regarding the management of those patients.



Hypertension and cardiovascular risk Hypertension is a common but serious health problem. It affects 1 billion people around the globe and is responsible for 7.1 million deaths per year [1]. Observational studies involving more than 1 million individuals demonstrate that death from ischemic heart disease and stroke increases constantly as blood pressure increases from as low as 115 mmHg systolic and 75 mmHg diastolic [2]. This result warranted the Seventh Report of the Joint National Committee (JNC) of Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) to introduce a new classification called ‘prehypertension’ [3], because the risk of cardiovascular complications increases even when blood pressure is within what had been previously considered normal. The term ‘prehypertension’ was defined as systolic blood pressure (SBP) between 120 and 139 mmHg and/or diastolic blood pressure (DBP) between 80 and 89 mmHg. Individuals in this group are considered to be at high risk of developing hypertension. This concept of prehypertension urges both patients and physicians to be more conscious of the risk and to take actions for the prevention of true hypertension [3].



Current Opinion in Anaesthesiology 2006, 19:315–319 Abbreviations ACC ACEI AHA ARA CAD DBP SBP



American College of Cardiology angiotensin-converting enzyme inhibitor American Heart Association angiotensin II receptor antagonist coronary artery disease diastolic blood pressure systolic blood pressure
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Treatment of hypertension Treating SBP and DBP to targets that are less than 140/90 mmHg reduces cardiovascular complications. In hypertensive patients with diabetes or renal disease, the treatment thresholds should be lowered [4,5]. The initial step of the treatment is lifestyle modification. When this alone is insufficient, pharmacological therapy is considered. A low dose of thiazide-type diuretics is appropriate as an initial therapy for most patients. This 315
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therapy can be combined with other classes of drugs including angiotensin-converting enzyme inhibitors (ACEIs), angiotensin II receptor antagonists (ARAs), βblockers, and calcium-channel blockers. Diuretics have been virtually unsurpassed in preventing cardiovascular complications in trials that compare them with other antihypertensive drugs [6].



The significance of systolic hypertension Blood pressure pattern changes with age. SBP continuously rises throughout a person’s life, while DBP plateaus between the ages of 50 and 60 and then decreases. In this way, the prevalence of systolic hypertension increases with age, and for those older than 50, isolated systolic hypertension is the most common form of hypertension [7]. Traditionally, therapy has focused on the management of DBP rather than SBP. Data, however, from large observational studies [8,9] demonstrated a closer association of systolic hypertension with coronary artery disease (CAD) and stroke than diastolic hypertension. There is also evidence that those with a lower DBP (i.e. wider pulse pressure) are at risk [10,11]. As a result, many physicians recommend more aggressive treatment of isolated systolic hypertension [12].



Perioperative management of hypertensive patients In the long-term medical management, it has been proven that tight control of blood pressure is very important in reducing cardiac complications. Whether this holds true in the acute perioperative setting is less clear. Two questions appear relevant. Firstly, should elective surgery be postponed in patients with uncontrolled hypertension to achieve better blood pressure control preoperatively? Secondly, what is the goal of intraoperative blood pressure control?



Should elective surgery be postponed in patients with uncontrolled hypertension to achieve better blood pressure control preoperatively? Traditional recommendation to postpone elective surgery in patients with uncontrolled hypertension comes from a series of studies in the 1970s by Prys-Roberts et al. [13–15] that demonstrated that poorly controlled hypertension was associated with greater hemodynamic lability and an increased risk of perioperative myocardial ischemia. In the late 1970s, however, Goldman et al. [16, 17] could not identify pre-existing hypertension as a major preoperative cardiac risk factor, especially when the DBP is less than 110 mmHg [18]. More recently, a meta-analysis of 30 observational studies [19] has shown that hypertensive patients are only 1.31-fold (95% con-



fidence interval 1.13–1.51) more likely to experience adverse perioperative cardiac events than normotensive patients. These and other studies [20,21] complement the American College of Cardiology (ACC) and the American Heart Association (AHA) guidelines published in 2002 [22], which states that mild to moderate hypertension (SBP below 180 mmHg and DBP below 110 mmHg) is not an independent risk factor for perioperative cardiovascular complications. These ACC/AHA guidelines also recommend that elective surgery should be postponed in severely hypertensive patients (SBP greater than or equal to 180 mmHg and DBP greater than or equal to 110 mmHg) in order to gain time to control blood pressure before surgery. No reference, however, is cited for this statement. Moreover, there is little evidence to support this statement in the currently available literature [23]. The number of severely hypertensive patients studied so far was too small to show clear benefit from delaying their surgeries in the face of the low frequency of adverse perioperative cardiac outcomes such as myocardial infarction or death. Weksler et al. [24] carried out a large, randomized, prospective sample study in patients with known and treated hypertension and with DBP remaining between 110 and 130 mmHg on arrival at the operating room. Those patients with evidence of target organ damage were excluded from this study. The participants were randomly allocated into two groups. In the control group, surgery was delayed until DBP remained less than 110 mmHg for a minimum of three consecutive days. In the study group, surgery was carried out after DBP was acutely reduced to less than 110 mmHg by intranasally administered nifedipine. The result showed that there was no major difference in the frequency of perioperative cardiac events between these two groups, and the investigators could not demonstrate any benefit of delaying surgery in patients with known and treated hypertension who were in severely hypertensive states prior to surgery. On the basis of the above-mentioned meta-analysis [19] and this randomized study [24], it appears that preoperative hypertension per se has limited significance in predicting perioperative risk of major cardiovascular complications, especially when the severity of hypertension is mild to moderate. In addition, it is not clear if delaying surgery in severely hypertensive patients reduces perioperative risk. One caution is worth mentioning here. Anesthesiologists should not ignore the target organ damage induced by hypertension, such as ischemic heart disease, heart failure, renal and cerebrovascular diseases. These are
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known predictors of perioperative cardiac complications [25] and many medical studies suggest that the higher the level of blood pressure, the higher the risk of target organ damage [2,26]. Although evidence is limited, therefore, we believe delaying surgery in order to reduce perioperative risk is justified in (1) hypertensive patients with target organ damage whose conditions can be improved by such postponement to the extent that the perioperative risk would be considerably decreased; (2) hypertensive patients with (suspected) target organ damage that should be evaluated by further examinations preoperatively and the results of such examinations could have an impact on the way the patient is managed. When delaying surgery is recommended, the urgency and benefit of the surgery should be taken into consideration. Further large, well designed trials and research are necessary to make more solid recommendations for perioperative management of patients with severe hypertension.



What is the goal of intraoperative blood pressure control? It is well known that hypertensive patients are more likely to experience labile hemodynamics intraoperatively [13,18]. In addition, there is evidence that perioperative cardiac complications are more likely to occur in the presence of intraoperative hemodynamic instability. Goldman et al. [17] found that postoperative cardiac death was associated with a 33% or greater fall in the SBP for more than 10 min intraoperatively. Charlson et al. [27] suggest that fluctuation in mean arterial pressure of greater than 20% in a high-risk population of hypertensive and diabetic patients is associated with perioperative complications. Reich et al. [28] described a relationship between intraoperative hypertension, tachycardia, and adverse outcomes in long duration noncardiac surgery. These studies imply that, in order to minimize the risk of cardiovascular complications, achieving hemodynamic stability is more important than the absolute target values of intraoperative blood pressure control.



Perioperative pharmacological interventions Several pharmacological interventions have been proven useful in order to maintain perioperative cardiovascular stability and, therefore, may offer benefits in reducing perioperative cardiac complications. Beta-blockers



Two influential randomized controlled trials have shown a reduction in mortality in patients either at risk of, or with, CAD using perioperative β-blockers [29,30].
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Although these two studies were criticized because of considerable methodological limitations [31], they show that hypertensive patients with a high risk of CAD seem to get some benefit when β-blockers are aggressively used in perioperative treatment. The 2002 ACC/AHA guidelines gave a class IIa recommendation to use perioperative β-blocker therapy in patients with preoperative untreated hypertension [22]. A class II recommendation refers to conditions for which there is conflicting evidence and/or a divergence of opinion about the usefulness/efficacy of performing the procedure/therapy. For a class IIa recommendation the weight of evidence/opinion is in favor of usefulness/efficacy. Beta-blockers are now widely used, because they appear efficacious, are inexpensive, and have few risks. It has recently begun to be appreciated that β-blockers may not be a panacea but may be efficacious in selected groups of patients. For example, Lindenauer et al. [32••] carried out a retrospective cohort study of patients who underwent major noncardiac surgery at 329 hospitals throughout the USA and found that perioperative βblockers reduced the risk of death among high-risk patients who underwent major noncardiac surgery. In contrast, in low risk patients, β-blockers had no benefit and might have possibly been harmful. We need to wait for a result from a large, ongoing, randomized trial [33] in order to get a more accurate idea of the effectiveness of β-blockers for preoperative hypertensive patients. For the present time, the perioperative use of β-blockers is recommended for hypertensive patients with a high risk of CAD and who undergo major surgeries. Alpha-2 adrenergic agonists



The α-2 adrenergic agonists currently used in clinical practice include clonidine, dexmedetomidine, and mivazerol. These agents reduce the necessity for anesthetic drugs because of their sedative effects, and they provide more stable hemodynamics because of their sympatholytic effects. The use of α-2 adrenergic agonists for the perioperative control of hypertension constitutes a class IIb recommendation in the 2002 ACC/AHA guidelines [22]. For class IIb recommendations, the usefulness or efficacy is less well established by evidence and/or opinion. A recent meta-analysis of 23 studies by Wijeysundera et al. [34] has concluded that the perioperative use of α-2 agonists reduced perioperative mortality and myocardial ischemia following cardiac and noncardiac surgery. The patients who underwent vascular surgery got the most benefit. In most studies included in this meta-analysis, the subjects were patients with known CAD. Additional clarification for the potential to
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improve perioperative outcomes would require large randomized controlled trials. Until results of such trials become available, perioperative use of α-2 agonists for hypertensive patients is warranted, especially those who are at risk of or with CAD and for those who undergo vascular surgeries.



Angiotensin-converting enzyme inhibitors and angiotensin II receptor antagonists Patients with preoperative hypertension are more likely to develop intraoperative hypotension than normotensive patients [13]. This finding can be clearly seen in patients taking renin–angiotensin system antagonists, either ACEIs or ARAs. Although continuation of antihypertensive medication through the perioperative period is an established principle, preoperative discontinuation of ACEI/ARA therapy has been suggested from reports on intraoperative hypotension [35,36]. A few small controlled, randomized studies [37,38] found that after the induction of anesthesia the frequency of hypotension was increased when ACEI/ARA therapy was continued through the morning of surgery compared with the preoperative withholding of the therapy. In addition, several authors [39] reported some difficulty treating hypotension that occurred among patients who continued to receive these drugs right up until their surgeries. Comfere et al. [40 ] retrospectively studied 267 hypertensive patients receiving chronic ACEI/ARA therapy undergoing elective noncardiac surgery under general anesthesia. They concluded that discontinuation of ACEI/ARA therapy at least 10 h before anesthesia was associated with a reduced risk of immediate postinduction hypotension. Although the long-term adverse effects of withholding those drugs in advance of surgery have not been assessed, preoperative withholding of these drugs is a reasonable option to prevent intraoperative hypotension.



surgery if hypertension-induced target organ damage is present. Available evidence suggests, however, that delaying surgery merely to achieve better blood pressure control in patients without target organ damage have a limited value. For the perioperative management, β-blockers or α-2 agonists may help to maintain perioperative hemodynamic stability and may prevent major cardiac complications. Further large, well designed trials and research are necessary to make more satisfactory conclusions about perioperative management of patients with severe hypertension.
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Conclusion A direct association between preoperative hypertension and perioperative cardiac complications is unclear. There appears to be general agreement that patients with mild to moderate hypertension may be allowed to proceed with surgery, because such hypertension poses little additional risk of perioperative cardiovascular complications. Regarding severe hypertension (SBP greater than or equal to 180 mmHg and DBP greater than or equal to 110 mmHg), the ACC/AHA guidelines recommend that elective surgery be postponed until better blood pressure control is obtained. We found no evidence, however, that definitely supports this statement. The urgency of surgery and the risk of cardiovascular complications should be balanced in each case. It is probably prudent to postpone elective
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