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Introduction

In major surgical procedures the risk of accompanying complications is increased and

for this reason they are often referred to as ‘high-risk’ procedures. Both surgical and

patient factors are associated with the increased risk. Regional hypoperfusion and

shock result in an insufficient oxygen supply, which is considered a major

pathophysiologic mechanism for the development of postoperative morbidity and

mortality. Prevention or timely treatment of hypoperfusion and shock is presumed to

be of crucial importance for recovery of organ function in critical illness and surgery.

In this thesis prevention and early treatment of hypoperfusion and shock are indicated

by the term ‘goal-oriented hemodynamic treatment’ (GOHT).

Chapter 1

The literature on GOHT till 1996 was reviewed. Critically ill surgical patients were

hemodynamically monitored using pulmonary artery catheters (PACs) since the

nineteen-sixties. WC Shoemaker et al. identified significantly different hemodynamic

patterns between surviving and nonsurviving patients. Survivors were faster and more

accurately discriminated from nonsurvivors by differences in PAC-derived

hemodynamic values (CI, DO2I and VO2I) than by using the classically monitored

variables HR and BP. Shoemaker et al. hypothesized a causal relationship between the

observed increased hemodynamic values and rate of survival. The median

hemodynamic values of survivors were used to guide hemodynamic treatment in

randomized clinical trials. The efficacy of GOHT was tested in patients undergoing

major, noncardiac surgery. A few other prospective studies are described, different in

design, but also aiming at increasing general perfusion, with or without PAC guidance.

In some of these studies significant reductions in mortality, ICU and/or hospital length

of stay (LOS) were achieved.

Studies on GOHT in major noncardiac surgery were reviewed. Till 1996 the evidence

for the efficacy of GOHT was based on a small number of clinical trials. Mortality was

found to be significantly reduced in three studies of ‘high-risk’ patients by aiming at

survivors’ hemodynamic values. However, case mix and flaws in study design obscure

these results. Moreover, all the studies in which a significant reduction in mortality

was achieved had an unusual high mortality of 20-30% in the control groups. It

remains unclear whether the reduction of mortality is attributable to GOHT. Lower

values of CI, DO2I and VO2I, that cannot be manipulated into the direction of median

survivor’s values, may reflect a poor cardiorespiratory condition. Results of clinical

trials of GOHT in critically ill patients with severe trauma and/or sepsis also suggest

that such high values better should be considered as predictors of survival instead of

endpoints of GOHT.

Chapter 2

Till 1996 no studies were available in which the common preoperative preparation at

the ward was compared with preoperative GOHT (tune-up) at the ICU. We

hypothesized that GOHT would not reduce the number of postoperative complications

(H0). In this chapter the results of the Groningen University Tune-up Study (GUTS)

are described. The study had to be terminated preliminary for logistic reasons, after

including only half of the number of patients calculated in the sample size estimation.

Analysis was performed according to the protocol. Conclusions are discussed in the
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context of an underpowered study. The null-hypothesis could not be rejected. The

secondary endpoints ICU LOS and hospital LOS did not differ between both groups.

Hospital mortality in the GUTS was remarkably low (2.4%). The results were

unaltered after correcting for potential confounding variables by multivariate logistic

regression analysis. It is concluded that GOHT, preoperatively started at the ICU, does

not improve clinical outcome under the conditions present in our hospital.

Chapter 3

In Chapter 3, the mortality, ICU LOS and hospital LOS of the cohort of high-risk

surgical patients, eligible in the same period but not randomized for the GUTS (non-

GUTS patients), are explored. The aim of the study was to reveal potential bias in

selection and treatment of high-risk surgical patients. Eligible patients were searched,

who were scheduled to be admitted to the ICU postoperatively. Mortality, ICU LOS

and hospital LOS were compared to those of the patients of the GUTS who were

planned to be admitted to the ICU postoperatively. The GUTS and non-GUTS

populations were compared. Univariate analysis of preoperative and demographic data

showed that the non-GUTS patients used more pulmonary medication, had higher

ASA and NYHA risk classification scores than GUTS-patients, while the GUTS-

patients were older and had higher Goldman Cardiac Risk Index scores. These

differences remained the same after comparing both groups, using multivariate

regression analysis. Postoperative ICU LOS and hospital LOS were compared. The

results were analyzed with and without correction for (potential) perioperative

differences between the groups. Uncensored for mortality, non-GUTS patients had a

significant shorter LOS at the ICU and in the hospital. However, when censored for

mortality, ICU LOS and hospital LOS were similar. It is concluded that the principal

investigators might have used some clinical preferences in their search for eligible

patients. However, this has not resulted in clinically relevant differences. There were

also no indications that inclusion in the GUTS was of benefit in high-risk surgical

patients. Mortality of high-risk surgical patients in our hospital undergoing elective

major noncardiac surgery and scheduled postoperatively for ICU-admission is

relatively low compared to that in studies that claim significant reductions in mortality

by GOHT.

Chapter 4

In Chapter 4 some important economic aspects of GOHT in high-risk surgical patients

are described. Costs were calculated using available data on costs in 1996 and 2004.

Two analyses were performed. In the first analysis costs in both groups of the GUTS

were compared. Although postoperative costs of the ward were lower in the tune-up

group compared to the control group, the difference was offset by the extra costs in the

tune-up group, caused by the preoperative stay on the ICU. The second analysis

considers patients preoperatively scheduled for postoperative ICU-admission. Both

groups of the GUTS were compared with the non-GUTS group. Overall costs in the

non-GUTS group were significantly lower. It is concluded that at least in our hospital

GOHT does not reduce costs in high-risk surgical patients.
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Chapter 5

In Chapter 5 studies on GOHT and PAC-monitored groups of high-risk (surgical)

patients from 1996 till 2005 are reviewed. Emphasis is laid on studies concerning

high-risk patients undergoing elective, major non-cardiac surgery. Studies on GOHT

in other groups of critically ill patients, such as trauma patients and patients with

(severe) sepsis, were also selected and described for main outcome variables. A few

studies are available in which GOHT reduced mortality or hospital LOS, but in most

studies, including a recent large multicenter study, the clinical outcome was not

improved.

GOHT as part of perioperative management in high-risk surgical patients has been

studied in various meta-analyses. The results indicate that GOHT may be beneficial

when applied in groups with a postoperative hospital mortality of more than 20%.

However, considering patients undergoing elective, major, non-cardiac surgery, such a

high mortality does not reflect results in any of the major surgical procedures currently

described as 'high-risk'. It also seems that the efficacy of GOHT in high-risk patients

has faded in time, possibly due to overall improvements in perioperative medicine. We

concluded that GOHT does not improve the clinical outcome in most patients

undergoing elective, major, non-cardiac surgery.

Chapter 6

In chapter 6 the conclusions of the thesis are reviewed in the context of the available

literature on GOHT and new developments in perioperative medicine considering

high-risk patients. Strategies different from GOHT have been shown efficacious in

accelerating postoperative recovery after major noncardiac surgery. A multimodal

approach of such strategies may result in significant reductions of hospital LOS.

Intraoperative echo Doppler-guided hemodynamic treatment seems to improve

postoperative recovery in patients with a fractured hip. GOHT may be efficacious in

selected groups of patients. The main problem is the identification of high-risk patients

who will benefit from perioperative GOHT. The limitations of current studies are

discussed and tests are explored that potentially can predict mortality and morbidity

with a high sensitivity. Risk scoring systems using demographic data help to describe

high-risk populations carefully and have been further refined in the last decade.

However, testing the physical tolerance may differentiate high-risk patients more

accurately, i.e. measuring the anaerobic threshold by bicycle testing. Using this

method, Older et al. reported that they identified patients with ischemic heart disease

and/or heart failure. Whether the preoperative ICU-admission and hemodynamic

treatment of such patients would reduce postoperative morbidity and mortality in thus

selected patients has not yet been evaluated in a randomized clinical trial. Potential

problems of GOHT in such patients are discussed because of their limited

cardiopulmonary reserve capacity. The patient’s individual maximal attainable values

are suggested as endpoints of GOHT. Otherwise GOHT may specifically be directed

at treatment of regional perfusion in selected surgical procedures (surgery of the

abdominal aorta and the esophagus).

When organ dysfunction already has developed, irrespective of the underlying

mechanism, GOHT probably has no benefits on clinical outcome.
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Waldorf: “Hey, did you hear that?”

Statler: “Huh?”

Waldorf: “There's something new when you need major surgery.”

Statler: “Tell me more!”

Waldorf: “They turn you in an athlete before you go to theatre!”

Statler: “Really?! What's that good for?”

Waldorf: “They say your chances to survive increase and recovery

seems faster after surgery. Isn't that nice?”

Statler: “Well, I don't like running at my age, I rather stay here”

Waldorf: “Yeah, me too…  Do you think plastic surgery is also ‘major’

surgery?”

Statler: “Why do you ask that?!”

Waldorf: “I prefer to see miss Piggy running”

Both: “Dooh-ho-ho-ho-ho!”




