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ABSTRACT  

Deliberate hypotension during anesthesia or hypotensive anesthesia is often used in major maxillofacial 

surgeries that are at risk of considerable intraoperative bleeding. The outcome of this type of interventions 

depends on the quality of the surgical field conditions. The level of the blood pressure reduction should be 

adjusted to the patient's comorbidities. Careful patient selection and close monitoring with adequate 

intraoperative volume replacement are mandatory for its safe implementation in surgical cases. 
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INTRODUCTION 

Induced, deliberate or controlled 

hypotension is a method used in surgical 

practice by which blood pressure is decreased 

in a predictable way. It can be used during 

general anesthesia for the benefits of lowering 

the blood loss and providing a drier and 

clearer operative field with the decreasing of 

surgical time. 

General anaesthesia may influence 

intraoperative bleeding in several ways, 

physiological and pharmacological. 

Hydrostatic arterial pressure may be altered 

physiologically by changes in ventilatory 

pattern, positive end-expiratory pressure 

(PEEP) and posture, but there are also 

alterations in myocardial contractility and 

peripheral vascular tone due to drugs. Also, 

hypoxia and hypercapnia, may affect vascular 

diameter, while the use of the sympathetic 

block induced by regional anaesthesia is also 

very effective in the reduction of 

intraoperative blood loss. 

Deliberate hypotensive anaesthesia was 

first introduced by Gardner who used 

arteriotomy to reduce arterial blood pressure 

during surgery in 1946 (1). Since then, 

various techniques for inducing hypotension 

during surgery have been used in orthopaedic 

and neurosurgical procedures (2). 

Maxillofacial reconstructive (3) and 

orthognathic surgeries can be lengthy with 

substantial blood loss because of the vascular 

density. 

POTENTIAL BENEFITS OF 

HYPOTENSIVE ANAESTHESIA 

Hypotensive anaesthesia is advocated in 

order to minimize intraoperative blood loss 
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and hence reduce haemorrhage related 

morbidity. Studies have shown that 

hypotensive anesthesia can effectively reduce 

intraoperative blood loss. When the benefits 

can be expected to outweight the risks, 

hypotension is recommended as a means of 

reducing surgical blood loss. Oral and 

maxillofacial surgeries results in a major 

volume of blood loss directly related to the 

operating time and the magnitude of the 

intervention (4). 

Two studies reported improvement of the 

surgical field and reduced operation time 

following the use of hypotensive anaesthesia 

(4, 5). Praveen et al. (6) conducted a 

prospective randomized clinical trial in which 

patients, who underwent orthognathic 

surgery, were randomly allocated to undergo 

these surgeries under normotensive or 

hypotensive anesthesia. They reported that 

the extent of intraoperative blood loss in 

those operations that were done under 

hypotensive anesthesia was substantially less 

comparative to those operations done under 

normotensive anesthesia. These conclusions 

have been confirmed by other studies (7-10). 

The morbidity associated with major oral 

and maxillofacial surgery has been reduced 

by the advances in the surgical techniques 

(11) associated with the anesthesia and 

perioperative care. Since intraoperative blood 

loss is reduced under hypotensive anesthesia, 

the need for allogeneic blood transfusion and 

its risks, postoperative infection, transfusion 

related acute lung injury, postoperative 

cardiac failure, tumor recurrence, 

perioperative myocardial infarction, and 

increased mortality is also reduced (12). 

 

 

TARGET BLOOD PRESSURE IN 

HYPOTENSIVE ANESTHESIA 

The essential vital sign that is monitored 

by health care professionals in modern 

medicine is blood pressure. A normal blood 

pressure is an indicator of preserved cardiac 

output and good organ perfusion. Each 

individual has a range of blood pressures to 

which the individual’s body is accustomed 

and within which it functions optimally. In 

hypotensive anesthesia, the patient’s baseline 

mean arterial pressure (MAP) is reduced by 

30% (12). Consequently, the systolic blood 

pressure values are about 80–90 mmHg and 

the MAP is reduced to 50–65 mmHg (13). 

Continuously measured hemodynamic 

alterations will determine the need for drugs, 

and complications must be observed and 

treated. The blood flow to certain organs is 

adjusted locally in respond to the activity 

levels and metabolic demand. 

Controled hypotension could result in 

tissue hypoxia by reducing microcirculatory 

autoregulation of the vital organs and by 

inhibiting autonomic nervous system, the 

goal: maintaining a pressure sufficiently low 

without supressing the microcirculatory 

autoregulation of the vital organs. 

 

 

PATIENT SELECTION FOR THE 

HYPOTENSIVE ANAESTHESIA 

The issue of knowing the specificity of a 

patient and adapting the therapy to his 

requirements is a challenge for healthcare 

team (14). Hypotensive anesthesia is not 

suitable for all patients in need for surgery 

because reducing the blood pressure is 

potentially unsafe in some patients. The 

indications for hypotensive anesthesia are 

made considering the surgical site, the course 

and extent of the surgery, and the patient’s 
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general condition. The use of hypotensive 

anesthesia is associated with the risk of 

hypoperfusion or ischemia of the important 

organs and tissues, mainly the brain, heart, 

and kidneys (14, 15). Thus, the hypotensive 

technique is potentially unsafe in some 

patients and is not suitable for all, so the 

anesthetist has to do a selection of the patients 

on which this strategy can be applied. It is a 

suitable anesthetic technique for those 

patients who will be undergoing 

oromaxillofacial surgery (mandibular 

osteotomy, facial repair), endoscopic sinus or 

middle ear microsurgery, spinal surgery and 

other neurosurgery (aneurysm), major 

orthopaedic surgery (hip or knee replacement, 

spinal), prostatectomy, cardiovascular surgery 

and liver transplant surgery (7, 16, 17) and it 

may be the only available option for 

Jehovah’s Witnesses (18, 19). 

Most patients programmed for 

orthognathic surgery are young fit adults 

(ASA I classification), who can tolerate 

controlled hypotension pretty well, without 

significant damage to organs. It is essential 

the meticulous monitoring during deliberate 

hypotension using EKG (with DII and V5 

used for continuous monitoring leads, V5 is 

the most sensitive to ST segment changes and 

can warn the anaesthetist about possible 

myocardial ischaemia), arterial oxygen 

saturation, end-tidal carbon dioxide tension, 

temperature, urine output and non-invasive or 

invasive measurement of arterial pressure. 

Using the new technology, that helps 

monitoring in real time the blood pressure, 

make it possible to decrease arterial pressure 

to the lowest level compatible with keeping 

the risks of hypoperfusion and other side 

effects to a minimum. 

The strategies for achieving hypotensive 

anesthesia are deep anesthesia with heavy 

analgesia and standard anesthesia and 

administration of hypotensive drugs. Most 

anesthetic agents have a hypotensive effect. 

New techniques of controlled hypotension 

subscribe to the use of the natural 

hypotensive effect of the anaesthetic drug 

with regard to the definition of the ideal 

hypotensive agent. It must be easy to 

administer, have a short onset time, when 

administration is discontinued the effect 

disappears quickly, with negligible effects on 

vital organs and a predictable and dose-

dependent effect, a rapid elimination without 

toxic metabolites. 

Inhalation anaesthetics 

Sevoflurane mildly depresses myocardial 

contractility. Systemic vascular resistance and 

arterial blood pressure decline slightly less 

with isoflurane or desflurane. Also, 

sevoflurane has the ability to induce a rise in 

heart rate so cardiac output is not maintained 

as well as with the other two halogenates. 

When volatile anesthetics are used alone, 

high concentrations are required to achieve a 

significant reduction in intraoperative 

bleeding and these concentrations may lead to 

hepatic or renal injury (20). 

Opioids 

These drugs are usually used for analgesia 

purpose, they produce little perturbation in 

hemodynamic parameters, with minimal 

cardiac depression, no baroreceptor inhibition 

and a modest reduction in preload and 

afterload. Morphine has the greatest effect on 

vascular system because it releases histamine 

(21). 

β-Adrenoreceptor antagonists 

The important effects for clinical use are 

those of negative inotropy and negative 

chronotropy, which will reduce blood 

pressure and myocardial work. There are 

several 𝛽-antagonists and they differ in their 

duration of action and their selectivity for 𝛽-

adrenoreceptors. 
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Calcium Channel Antagonists 

Calcium is involved not only in muscle 

contraction but also in neurotransmitter 

release, hormone secretion, platelet 

aggregation and enzyme function. 

The calcium channel antagonists 

(verapamil, diltiazem, amlodipine, 

nicardipine and nifedipine), although of a 

different nature, all inhibit the cellular entry 

of calcium through calcium channels 

producing vasodilatation with reduced 

systemic vascular resistance and central 

venous pressure. 

Organic nitrates, nitrites and related drugs 

(Nitroglycerin, Nitric oxide, Nitroprusside) 

The mechanism of their hypotensive 

action is rapid onset vasodilatation, mediated 

by nitric oxide (formerly identified as 

endothelium-derived relaxing factor). Sodium 

nitroprusside is used to control hypertension 

and to induce hypotension during surgery 

because it affects both arterial and venous 

system to cause a reduction in systemic 

vascular resistance with a compensatory 

tachycardia (21), comparative to nitroglycerin 

who is mainly venodilator. The reduction in 

preload reduces the cardiac output, cardiac 

work and myocardial oxygen demand. The 

administration of nitrates should be titrated 

carefully using a syringe pump because of the 

important risk for accidental severe 

hypotension. 

There is evidence that using these two 

drugs to obtain hypotensive anesthesia in 

patients who underwent mandibular 

osteotomy, the extent of intraoperative blood 

loss is similar for both (22). 

There are also some mechanical 

manoeuvres for the anaesthetist to use to 

potentiate the action of hypotensive drugs. 

Strategies to minimize bleeding include a 

slight head-up position, controlled 

hypotension and local infiltration with 

adrenaline solution for the vasoconstrictor 

effect. 

 

 

CONCLUSIONS 

Major maxillofacial surgery implies the 

risk of considerable intraoperative bleeding, 

and the outcome of the surgical procedures 

depends on the quality of the surgical field 

conditions. 

Hypotensive anesthesia is considered to be 

beneficial during these procedures because it 

can reduce the extent of intraoperative blood 

loss and it can improve the quality of the 

surgical field conditions. However, 

hypotension carries the risk of hypoperfusion 

in vital organs and is unsafe in certain 

patients. The level of the blood pressure 

reduction should be adjusted to the patient’s 

general condition, age, and coexisting 

conditions. Careful patient selection and close 

monitoring with adequate intraoperative 

volume replacement are mandatory in 

hypotensive anesthesia for its safe 

implementation in patients who are scheduled 

to undergo a major maxillofacial operation. 
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