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Homeostasis under normal physiologic conditions is maintained by aerobic metabolism. The

cardiopulmonary system provides oxygen delivery from the environment into the body, to

every single cell, to maintain aerobic metabolism.

Figure 1.
From the British Medical Journal 1998, volume 317, pages 1302-1306

1
,

with permission from the BMJ Publishing Group.

The oxygen transport (oxygen delivery) and utilization (oxygen consumption) in an adult of

approximately 75 kilograms, having a cardiac output (Qt) of 5 L/min and breathing air at

standard barometric pressure (PiO2dry) are schematically summarized in figure 1.1-3

Oxygen (O2) is extracted from the environment and bound in the red cells by hemoglobin

(Hb). The arterial circulation carries the oxygenated red blood cells to the tissues. The

circulatory system splits in a fine capillary network in the peripheral tissues. The difference in

oxygen tension drives the oxygen from the blood through the capillary endothelium and cell

barriers into the cells. In the cell oxygen is used by mitochondria, the so-called ‘energy

factories’ of the cell, to maintain aerobic homeostasis. At the level of organs the metabolic

rate may vary extensively, dependent on the state of activity. The cardiopulmonary system has

a large capacity to increase oxygen delivery to maintain aerobic metabolism under

(patho)physiologic conditions. The balance is maintained as long as the amount of Hb, the

rate of perfusion and minute volume of ventilation allow a sufficient delivery of oxygen to the

tissues (figure 1). However, this system may be overcharged and consequently the oxygen

delivery may fail to supply sufficiently for aerobic metabolism. A temporary oxygen debt

may develop that needs to be counterbalanced to prevent an ongoing anaerobic metabolism.

Pathophysiologic conditions at any level of oxygen transfer may interfere with the distribution

to and utilization of oxygen in the tissues. The duration and severity of an oxygen deficiency

may result in damage, dysfunction, and ultimately failure or death of cells or even tissues.

High values of Qt, oxygen delivery and oxygen consumption correlate with the rate of

survival in critically ill (postoperative) patients.
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Figure 2.
From the British Medical Journal 1998, volume 317, pages 1302-1306

1
,

with permission from the BMJ Publishing Group.

During the seventies and the eighties of the twentieth century, the relation of oxygen delivery

and consumption in critically ill patients was found to be significantly different compared to

healthy individuals (dotted line in figure 2). It was argued that insufficient oxygen supply to

the tissues played a key role in the development of multi organ failure (MOF) and death

(“oxygen dependency”). The earlier observed high values of oxygen transport and utilization,

found in surviving critically ill patients, were hypothesized to improve outcome in specific

patient categories. The hypothesis was tested in multiple clinical trials of critically ill patients,

including surgical patients. Regarding the value of striving for so-called ‘supranormal’ values

of Qt, oxygen delivery and oxygen consumption, firm conclusions were difficult to make

since various types of patients had been included in these trials. Some authors advocated

hemodynamic treatment as a preventive treatment in noncardiac so-called ‘high-risk’ surgical

patients. However, none of these studies compared the standard preoperative work-up of

patients with the proposed additional hemodynamic treatment to be performed at the intensive

care unit (ICU). We therefore designed a randomized controlled trial of preoperative goal-

oriented hemodynamic treatment (GOHT) on high-risk surgical patients, to study whether a

reduction in complication rate could be achieved. We compared the usual preoperative

preparation on the ward with GOHT at the ICU.

The primary aim of the main study is to demonstrate a reduction of perioperative morbidity by

preoperative hemodynamic treatment in noncardiac major surgery. Secondly, it was

hypothesized that a reduction in complication rate may reduce the length of stay (LOS) at the

ICU and in the hospital. Additionally we compared the two trial groups with a group of

patients that was eligible for the trial but did not participate in it for logistic or personal

reasons.

A critical review of the outcome of the literature before, during and after the study puts our

study in the perspective of clinical relevant settings of past and current practices.
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