
anaesthesia? Can we decrease adverse neurological out-

comes? Will there be fewer neonatal intubations or admis-

sions to the neonatal intensive care units? Are these the

optimal strategies for the compromised maternal±fetal unit?

Hopefully, Kee and colleagues will continue their excellent

work and help us answer some of these questions.
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Editorial II

Preoperative hypertension: remain wary? `Yes'Ðcancel surgery? `No'

How often have we asked ourselves: shall I go ahead and

anaesthetize this patient with uncontrolled hypertension, or

should I postpone surgery until the arterial pressure is

controlled? Does the bene®t of preoperative arterial pres-

sure control justify the inconvenience and ®nancial conse-

quences of postponing surgery? Are patients with

uncontrolled hypertension at an increased perioperative

risk? Are there any data on which I can base my decision?

These and many other questions are addressed in the

comprehensive review by Howell, Sear and FoeÈx in this

issue of the Journal.1

Hypertension affects one billion individuals worldwide,2

and is endemic in the western world, particularly in the

elderly.3 Hypertension represents a major risk factor for

coronary artery disease,4 congestive heart failure,5 demen-

tia,6 and renal and cerebrovascular disease,7 and is associ-

ated with dyslipidaemia, diabetes, and obesity.7 The higher

the arterial pressure, the higher the risk of myocardial

infarction, heart failure, stroke, or kidney disease. Between

the age of 40 and 70 yr, for each increment of 20 mm Hg in

systolic or 10 mm Hg in diastolic arterial pressure, the

chance of developing cardiovascular disease doubles across

the arterial pressure range from 115/75 to 185/115 mm Hg.8

Therefore, the need for tight arterial pressure control and

life-long treatment is undisputed.

In contrast, in the perioperative setting, the situation is

less clear. The extensive literature review and meta-analysis

of 30 observational studies by Howell and colleagues1
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concludes that the likelihood of experiencing an adverse

perioperative cardiac event is, on average, 1.31-fold (95%

con®dence interval 1.13±1.51) higher in hypertensive

patients than in normotensive patients. Although this

difference in outcome between hypertensive and normo-

tensive individuals is statistically signi®cant, it is of

questionable clinical relevance. First, for clinical purposes,

the mean odds ratio and the 95% con®dence interval are

very low. Second, the signi®cant heterogeneity between

studies makes effective correction for confounding vari-

ables almost impossible. Although there seems to be a

tendency for an increased incidence of perioperative

haemodynamic instability, myocardial ischaemia and car-

diac arrhythmias in patients with severe hypertension

(systolic blood pressure >180 mm Hg, diastolic blood

pressure >110 mm Hg), even for this patient population,

existing data do not unequivocally support the hypothesis

that postponing surgery to control arterial pressure will

improve perioperative cardiac outcome.

In essence, the result of the meta-analysis by Howell and

colleagues1 casts considerable doubt that the perioperative

outcome is worse in hypertensive than in normotensive

patients. Therefore, in most clinical situations, cancellation

of surgery for the sole reason of uncontrolled hypertension

hardly seems a defensible option. This is in accordance with

recent guidelines of the American College of Cardiology

and the American Heart Association,9 and similar recom-

mendations10 in which uncontrolled systemic hypertension

per se is considered only a minor risk factor that does not

affect overall perioperative management.

However, are we really justi®ed in interpreting the data as

showing that there is never any reason for cancelling

surgery because of uncontrolled hypertension? We have to

acknowledge that we lack large-scale trials that include a

suf®cient number of patients with severe hypertension to

allow valid statistical analysis and thus for us to draw

conclusions in this patient population. The results of

investigations that failed to identify mild and moderate

hypertension as a predictor of adverse perioperative

outcome may not be transferable to the population with

poorly controlled severe hypertension. Furthermore, the

initial diagnosis of hypertension might have triggered a

search for coronary artery disease. If found to be present,

this would counteract the impact of hypertension alone in

studies that used multivariate models. It therefore seems

important to preoperatively differentiate between isolated

hypertension and hypertension associated with coronary

artery disease.

Why should anaesthetists remain wary of hypertension?

For at least three reasons: (i) hypertensive patients tend to be

more haemodynamically unstable and prone to myocardial

ischaemia in the perioperative period.1 11 Several studies

have demonstrated a signi®cant association between

perioperative myocardial ischaemia and postoperative

ischaemic cardiac events, such as unstable angina, non-

fatal myocardial infarction, and cardiac death.12 13 (ii)

Hypertension is a major risk factor for coronary artery

disease,4 10 congestive heart failure,5 and renal and

cerebrovascular disease.7 Any of these factors increase the

likelihood of perioperative myocardial infarction or death.14

And (iii), hypertension is associated with dyslipidaemia,

diabetes, and obesity,7 and the side-effects of drugs needed

to treat these diseases.15 16

How can we safely anaesthetize hypertensive patients?

Essential elements of perioperative management include

careful preoperative evaluation, tight perioperative arterial

pressure and heart rate control, cardiac protection, and a

well trained, experienced and dedicated anaesthetist.

Preoperatively, it may be helpful to contact the referring

general practitioner to obtain more realistic arterial pressure

values than the ones measured at hospital admission, which

might overestimate the long-term arterial pressure level

(referred to as `white coat' or `isolated of®ce hyperten-

sion').1 Hypertension-induced target organ damage should

be sought and, if present, evaluated and appropriately

treated. Assessment of physical exercise tolerance is

crucial.9 10 17 In special situations, postponement of surgery

in hypertensive patients may be justi®ed to allow for

additional preoperative cardiac testing. In the context of

isolated hypertension, however, additional testing is rarely

indicated and should only be considered in patients

scheduled for high-risk surgery (e.g. major vascular sur-

gery). If in addition to an elevated arterial pressure, signs of

coronary artery (e.g. ischaemic electrocardiographic

changes) or renal disease (e.g. elevated serum creatinine)

are discovered, coupled with poor exercise tolerance and an

intermediate- or high-risk surgical procedure, then add-

itional preoperative cardiac testing should also be con-

sidered.9 10 However, such testing should only be performed

if the results are likely to have an impact on perioperative

management (e.g. before coronary revascularization, modi-

®cation of perioperative monitoring, changes in medical

management).

Perioperative arterial pressure and heart rate control is

essential in hypertensive patients. While hypertensive peaks

need to be avoided, profound (relative) hypotension,

especially when associated with barore¯ex-mediated tachy-

cardia, can be equally detrimental. Interestingly, in a study

of 676 consecutive patients, hypertension at hospital

admission was not associated with perioperative cardiac

complications, but severe decreases in intraoperative arter-

ial pressure (decrease to <50% of preoperative levels or by

>33% for >10 min) was indeed an independent predictor of

perioperative adverse advents.18 Maintaining arterial pres-

sure perioperatively at 70±100% of baseline and avoiding

tachycardia is a key factor in the optimal management of

hypertensive surgical patients.

As hypertension is strongly associated with cardiovas-

cular disease, and as cardiac events are the main cause of

adverse perioperative outcome, the perioperative anaes-

thetic management of hypertensive patients must place

particular emphasis on cardiac protection. This may be
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achieved by perioperative b-blockade,19 and possibly by

pharmacological preconditioning.16 20±22

Two major outcome studies have demonstrated a reduc-

tion in mortality in patients with or at risk of coronary artery

disease by perioperative b-blocker therapy.23 24 The study

populations included a signi®cant number of hypertensive

patients. Although both investigations have been criticized

because of considerable methodological limitations,25 the

results, nevertheless, strongly suggest that hypertensive

patients with the associated high incidence of coronary

artery disease are likely to bene®t from aggressive

perioperative treatment with b-blockers, preferably b-1

selective antagonists.17 19 25 Ideally, the referring general

practitioner is contacted well ahead of the operation, so that

b-blockade may be commenced days to weeks before the

surgical intervention.19

Pharmacological preconditioning by inhalational anaes-

thetics may become another means of perioperative cardiac

protection.16 20 21 Inhalational anaesthetics seem to improve

tolerance of myocardial ischaemia by acting as openers of

mitochondrial and sarcolemmal ATP-regulated potassium

(KATP) channels.16 20 21 This may be of particular bene®t in

hypertensive patients given the high prevalence of associ-

ated coronary artery disease4 and their vulnerability to

perioperative myocardial ischaemia.11 In contrast, as

sulphonylurea hypoglycaemic agents close KATP channels

to increase insulin release from pancreatic islet cells, they

may prevent anaesthetics from exerting pharmacological

preconditioning and associated cardiac protection. It is thus

advisable to discontinue such drugs 1±2 days before elective

surgery.15

The review by Howell and colleagues1 implies that

patients are unlikely to die perioperatively from a

preoperatively elevated arterial pressure level per se but,

more likely, from underlying hypertension-associated

comorbidities and, possibly, from inadequate perioperative

management because of lack of understanding of the

pathophysiology of hypertension. Clearly, the difference

between an adverse and favourable outcome can be

achieved not by treatment of numbers (in this case arterial

pressure values), but rather by the appropriate perioperative

management of the disease entity. Obviously, hypertension

is only one of many risk factors that determine perioperative

management and outcomeÐand, apparently, not the most

important one.9 10

There is general agreement based on the evidence

presented by Howell and colleagues1 that patients with

mild and moderate hypertension and no evidence of

coronary artery disease or end-organ damage may safely

undergo surgery without delay. In contrast, for patients with

severe hypertension, the data are insuf®cient to allow an

unequivocal recommendation as to what constitutes the

optimal approach. Any recommendation to postpone elect-

ive surgery for the purpose of preoperative arterial pressure

control must be balanced against the urgency and bene®t of

the planned operation; must take into account that arterial

pressure should be corrected slowly, and that up to 2 months

may be required to reverse some of the hypertension-

induced cardiovascular changes;14 and must acknowledge

the fact that data are lacking to support such practice.

Chronic hypertension may go undetected for a long time.

It may well be found for the ®rst time during routine

preoperative assessment. Modern anaesthesia provided by a

well trained, experienced and dedicated anaesthetist offers

suf®cient perioperative cardiac protection to make cancel-

lation of surgery for the sole purpose of controlling

preoperative hypertension unnecessary under most circum-

stances. Appropriate evaluation and intervention can be

expected to improve perioperative and long-term outcome.

When confronted with uncontrolled preoperative hyperten-

sion, we need to remain wary but not become unduly

alarmed.
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