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Abstract. Despite worldwide enthusiasm for endoscopic surgery, this new
technology is now on the top of McKinlay’s “product life circle curve.”
Critical questions are being asked about its benefits and burdens, but the
concepts applied and the methodologies used for technology assessment
are in a similar position as endoscopic surgery and need a critical
evaluation. (1) There are incorrect and outdated concepts for the scien-
tific basis of surgery (surgical theory) including the basic sciences in-
volved; biomedicine still dominates, but assessment of outcome after
operations is no longer possible without clinical epidemiology and social
psychology. (2) Based on an outdated scientific theory for surgery, an
outdated concept of disease is still propagated. It is denoted as mechan-
ical and is based solely on biomedicine. Human subjects are reduced to
biologic machines, and outcomes measurement excludes most dimensions
of functioning and well-being. To achieve a valid result for outcome
measures, a hermeneutic approach must be combined with the mechan-
ical approach. (3) Based on an outdated model of disease, the outcomes
used in endoscopic surgery rely too much on traditional measures, such
as mortality rate, complication rate, hospital stay, and especially an
endless list of biochemical mediators. Their alterations during the peri-
operative period have not yet been shown to be related to clinical or
hermeneutic outcomes. A new method of assessment for clinical trials in
endoscopic surgery and for other surgical problems is outlined, such as
for surgical infections and for surgical oncology. It includes an index of
recovery and objective health status assessed by the doctor, a quality-of-
life self-report by the patient, and the true endpoint concept as a critical
weighting of both types of outcome by patients and doctors.

Endoscopic surgery demonstrates the classic features of high
technology in Western medicine [1]. First, it was born in the
face of considerable economic and career-oriented pressure:
Peptic ulcer surgery was replaced by drugs, and a similar loss of
gallstone surgery was feared because of shock-wave lithotripsy
and chemical lysis. Second, it offered fascinating challenges in
technical performance and equipment when a video of the
procedure debuted at the 1989 International Surgical Week in
Toronto. It created the paradigm [2] of an important step
forward in the goal of all surgery: to be without pain, stress, or
risk. Third, its basic discipline was biomedicine, especially
biochemistry, immunology, and cell biology (Table 1), to sup-
port the new technology with science [4]. The research concept

of neuroendocrine–immune interactions [5, 6] was successfully
applied to it. Finally, despite critical views [7] of such a proce-
dure, it assessed benefits and risks predominantly by safety
aspects [1] and traditional outcomes such as the rate of com-
plications and hospital stay (Table 2), provoking extensive
criticism of surgical research per se [9 –11]. One prominent
physician said “I actually find it a scandal that surgeons intro-
duced endoscopic surgery in the absence of evidence from
properly conducted trials” [12].

The problem, however, is much more general. The manage-
ment and therapy of severe infections (sepsis) and malignant
disease also reveal the classic features of high technology (molec-
ular biology) and failure to assess its effectiveness [13, 14].

At the heart of the matter, a causal chain must be constructed
that starts with theoretic items but ends with practical conse-
quences. From an incorrect concept of basic science in medicine
follows an incorrect concept of disease and outcomes and, derived
from that, a flawed methodology for assessing outcomes of clinical
trials.

The result is that no decision can be made reliably for the
patient who seeks our help, certainly not our pathobiochemical
explanations, which have never been validated. Surgeons who
always think practically are motivated by Collingwood’s statement
to follow our arguments: “Thought is primarily practical, and only
in the second place theoretical. Without theory, there would only
be a few rudimentary types of practice, but without practice there
could be no theory at all” [4].

Four Inadequate Concepts for Surgical Theory: Many
Practical Consequences

Surgery, at least in significant parts, is a science; and as such [4] it
must create and cultivate a scientific basis (surgical theory). In-
ability to achieve a valid assessment of endoscopic surgery and of
other modes of surgical treatment has deep roots in the failures of
traditional thinking.Correspondence to: W. Lorenz, M.D.



Misleading Concepts of Medical Philosophy and Basic Sciences
for Medicine and Surgery

We still believe that modern philosophy is speculative, belongs to
art and the humanities, and has little relevance for daily practical
work and clinical research. Furthermore, we believe that the basic
sciences for surgery are those of technology and biomedicine
(today molecular biology) following the classic statement of Bill-
roth: “The greatest upturn which surgery of the nineteenth cen-
tury achieved in Germany was owed in the first place to the
endeavour to unify all medical knowledge on the base of compe-
tent anatomical and physiological education” [15]. We have not
recognized that modern physics, behavioral biology, clinical epi-

demiology, and social psychology have changed these two para-
digms dramatically resulting in a revolution of medical care: the
outcome movement [16–18].

The physicist H. Reichenbach made the distinction between the
history of speculative philosophy, “the story of the errors of men
who asked questions they were unable to answer,” and the history
of scientific philosophy, “the story of the development of prob-
lems” [19, 20]. Problems are solved not through vague generalities
or picturesque descriptions of the relation between humans and
the world but through technical work. Such work is done in the
sciences, and in fact the development of problems must be traced
through the history of the individual sciences [19].

Table 1. Postoperative changes of mediators following cholecystectomy.

Mediators No.

Postoperative changes

Endoscopic Conventional

0 2 1 . End 0 2 1 . Conv

Biogenic amines
Epinephrine 5 2 0 3 0 1 0 4 4
Norepinephrine 6 2 0 4 2 3 0 3 2
Dopamine 2 1 0 1 1 1 0 1 1
Total catecholamines 1 1 0 0 0 0 0 1 1

Oligo- and polypeptides
CRH 1 0 0 1 0 0 0 1 0
ACTH 3 1 0 2 0 0 0 3 2
Prolactin 3 1 1 1 0 1 0 2 1
Vasopressin 1 0 0 1 0 0 0 1 1
Growth hormone 3 0 0 3 1 0 0 3 0
Renin 1 0 0 1 0 0 0 1 0
Insulin 4 3 0 1 0 1 0 3 2
Glucagon 1 1 0 0 0 0 0 1 1
IL-1 2 2 0 0 0 2 0 0 0
IL-2 1 1 0 0 0 1 0 0 0
IL-6 14 3 0 11 0 0 0 14 9
IL-8 1 0 0 1 0 0 0 1 1
TNF-a 3 3 0 0 0 0 0 3 3

Proteins
CRP 14 1 0 13 0 1 0 13 10
Elastase 1 0 0 1 0 0 0 1 0
Coeruloplasmin 1 1 0 0 0 1 0 0 0
Transferrin 1 1 0 0 0 1 0 0 0
a1-Glycoprotein 1 1 0 0 0 1 0 0 0
a1-Antitrypsin 1 1 0 0 0 0 0 1 1
a2-Macroglobulin 1 1 0 0 0 1 0 0 0
Haptoglobulin 1 1 0 0 0 0 0 1 1
Fibrinogen 2 0 0 2 0 0 0 2 0
Fibrin dipeptide 1 0 0 1 0 0 0 1 0
vWFA 1 0 0 1 0 0 0 1 0
tPA 1 0 0 1 0 0 0 1 0
PAI-1 1 0 0 1 0 0 0 1 0
C3 1 1 0 0 0 1 0 0 0

Fatty acid derivates
Not studied — — — — — — — — —

Other
Cortisol 18 3 1 14 0 0 1 17 9
02

• (monocytes) 1 1 0 0 0 0 0 1 1
02

• (neutrophils) 1 1 0 0 0 0 0 1 1

Results of a qualitative (systematic review) and quantitative meta-analysis [3] on the effectiveness of endoscopic versus conventional (including
minilap) cholecystectomy. The study included 4,310,000 publications in several databases: MEDLINE, database of the Institute of Theoretical Surgery
(n 5 62,102 articles) and manual tracing as the gold standard. Thirty-three trials in patients were identified with the mechanical approach to systematic
gallstone disease from the beginning of the study in 1989 up to 1996.

CRH: corticotropin-releasing hormone; ACTH: adrenocorticotropic hormone; 1L-1: interleukin 1, etc.; TNF-a: tumoral necrosis factor alpha; 02
•:

superoxide (anion); CRP: C-reactive protein; vWFA: von Willebrand factor activator; tPA: tissue plasmin activator; PAI-1: plasmin activator inactivator
1; C3: complement factor 3; No.: number of studies dealing with the particular mediator; 0: no change; 2: decrease; 1: increase; . End: effect of
endoscopic surgery greater than that of conventional surgery; . Conv: effect of conventional endoscopy greater than that of endoscopic surgery.
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Outcome in medicine and surgery is such a problem and exam-
ples for its development are found in the concept of theoretic
surgery [21], in principles and practice of research [22], in the
philosophy of medicine [23], and in humane medicine [24]. The
value base, which justifies medicine and surgery in normal life and
end-stage of life conditions [25] is another problem of surgical
theory, as it rationalizes assessments of quality of life and out-
comes [12]. Handling complexity [12], “the art and science of
uncertainty” in surgical indications [12, 26] and the ranking of
surgical intuition as a mode of thought [12, 27, 28] are other
important problems of surgical theory. Finally, the concept, not
only the formal measurement of effectiveness in surgery is a prob-
lem of surgical theory. Hence, evidence-based surgery [29] and
clinical practice guidelines are not independent goals but conse-
quences of surgical theory.

Can all these questions be answered solely with the aid of two
basic sciences: technology science and biomedicine? Certainly
not. Two other basic sciences emerged during this century that are
essential for, if not predominant in [12, 29, 30], clinical practice.
Unfortunately, one, clinical epidemiology as defined by Feinstein,
has only partly and reluctantly been recognized in medicine and

surgery with great variations of research and training remaining
even in Western countries [12, 29–33]. The other, social psychol-
ogy as defined by Philipchalk [34], has not been mentioned by
clinicians although they use its results daily. Both are essential for
understanding modern outcome analysis.

Social psychology, which has emerged from sociology and psy-
chology, is the study of the way people influence each others’s
thoughts, feelings, and actions [34]. It is an experimental science
that applies strictly the criteria essential for biomedicine: repro-
ducibility, validity, and refutability. It measures not only what
people say or write in questionnaires but also nonverbal cues such
as facial information, body positioning, movement, and touch [34].
Its major domains, some of its subdomains, and the specifications
related to outcome are compiled in Table 3. Social psychology is
not psychoanalysis; it is not one of the almost 100 speculative
constructs and myths about the mind and the body; it is not ethics,
or homoeopathy, or religion. It is as basic a science as molecular
biology, and it includes sophisticated, multivariate statistics and
refined information technology. The chess computer Deep Blue is
a product of this fascinating new basic science; but quality of life
concepts and assessment of outcomes will be products at least as
important as these computers for clinical medicine.

Misleading Concepts of Disease

We still believe that the nature and extent of disease in human
subjects to be treated with endoscopic or other forms of surgery
can be described sufficiently with attributes obtained from mea-
surement of physical and biochemical variables. We call the vari-
ables hard data. We categorize patient characteristics in clinical
trials: age, disease name and severity, tumor TMN status; or we
use the term “sepsis” or “SIRS” as a particular descriptor [36]. We
classify concomitant perioperative risk (ASA) or intensive care
unit (ICU) risk (APACHE score) [37]. Does a patient survive
better or develop fewer complications if he smiles more often or
more frequently enjoys the company of friends or develops a
stronger will to survive? A good surgeon and anesthetist intu-
itively may consider such risk factors during the preoperative
assessment. A systematic analysis of such items has already been
developed that shows that such comprehensive considerations of
health status are useful [38].

We need a paradigmatic, inspiring statement that allows us to
understand how even disastrous biomedical science alone can be
for medicine and surgery in general and for endoscopic surgery in
particular. Such a statement can be constructed from Wulff’s
dialogue [23] between two surgical theory-minded clinicians,
which describes the differences between the mechanical and the
hermeneutic/critical approach to disease and outcome. (Herme-
neutic is derived from ancient Greek: ezrmhneyv 5 I describe,
explain, exchange my complaints, views, judgments).

The Opponents. Doctor B (B 5 biologic paradigm) believes in the
biologic model of disease, cell and molecular biology. He believes
that cancer, coronary heart disease, sepsis, gallstone disease, and
peptic ulcer can be reduced to abnormalities in biochemistry,
physiology, or the structure or regulation of genes.

Doctor C (C 5 critical paradigm) believes in both models of
disease, the mechanical and the hermeneutic one. He believes
that diseases also have subjective dimensions in patients such as
anxiety, lack of freedom and autonomy, and professional and

Table 2. Outcomes of the mechanical and hermeneutic approach in
endoscopic versus conventional cholecystectomy: results obtained in
randomized trials and other types of clinical trials comparing the two
groups.

Outcome variable

No. of studies choosing the endpoint

Randomized
groups
(n 5 18)

Concomitant
test and
control
group
(n 5 36)

Prospective
test and
historical
control
group
(n 5 14)

Mortality rate (%) 5 5 4
Complication rate (%) 11 17 12
Rate of reoperation

(%) 0 1 0
Hospital stay (days) 14 22 13
Inflammatory response

Fever 2 3 0
Duration of

antibiotics 1 0 0
Pulmonary function 4 10 2
Intestinal atony 1 4 0
Weight loss 0 1 0
Diet 3 1 4
Muscle strength 0 2 0

Quality of life 1 0 1
No well-being

Fatigue score 1 1 1
Complaint score 1 2 0

Pain
Score 7 6 3
Use of analgetics 11 10 6

Patient’s autonomy 0 1 0
Reconvalescence period 3 3 1
Inability to work 5 5 5

The study [3] was a qualitative (systematic review) and quantitative
meta-analysis including a protocol before starting the conduct of the study,
a review committee, control of publications bias with letters to leading
authors in the field, and statistical analysis according to Fleiss [109].

n: number of studies.
Note: The line space after muscle strength divides mechanical from

hermeneutic endpoints.
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social consequences that can be measured in monetary units [18].
In general, the patient suffers from a disturbed understanding or
comprehension (social stigma) that can be measured in units lost
in quality of life [39] and that has to be communicated and
interpreted between the patient and the doctor, a hermeneutic
circle [40].

The Dialogue. Doctor B proposes disease as a fault in the biologic
machine. He defends the biologic concept of disease and there-
fore a biologic outcome only. That defense includes the outcomes
in Table 1 with all the mediators and the outcomes in Table 2 that
are listed in the first section: mortality rate and complication rate.

Doctor C criticizes this concept of outcome as reductionistic:
Humans are reduced to biologic organisms.

Doctor B, explaining his model of disease, seems scientific and
totally free from personal interests; but he has theorized from a
concept called species design [23]. The patient should be cured by
normalizing her or him according to the model that defines what
an ordinary German, European, American, or Asian should be.

Doctor C protests. He has also a concept of his patients, but his
is more complex. He wants to heal subjective disease, he wants to
create well-being, he wants to restore autonomy (even in a wheel
chair), and he wants to normalize the biologic variables.

The criterion of validity (evaluation) in these two views of
Doctor B and Doctor C is clear. Is the outcome after an operation
(e.g., endoscopic surgery) only the first part of Table 2 or the first
and second parts of Table 2? The decision in favor of the first and
second seems obvious, but there are deep roots for opposite
opinions. Indeed, an etymologic analysis of the words for illness
and ill in European languages [18] reveals striking differences that
probably can explain to some extent why German doctors have
such problems with outcomes research and understanding clinical
research in other European countries. In contrast to most Euro-
pean languages, which operationalize subjective bad- and well-
being (e.g., English disease 5 not free from discomfort; Russian
boljezin 5 suffering from pain), the German word for ill, krank,
means curved or bent, suggesting that the purpose of medicine is
to straighten up the patient. This concept of disease is clearly
mechanical. It has been developed, as the language shows, in
German society over centuries.

The mechanical model of disease is responsible for the
present evaluation of major life-threatening human diseases
such as cancer and sepsis and also for the evaluation of func-
tional diseases such as gallstone disease (Tables 1, 2). It has
failed in many ways [13], but this failure has not yet influenced
many biomedical scientists nor, as a consequence, the policies

of major research grant-giving authorities or of drug adminis-
tration. These policies reflect ordinary, nonrevolutionary
thought and science [2].

There are historical reasons why the hermeneutic approach has
not gained acceptance in the scientific domains of medicine and
surgery, whereas it has always been operative in the patient–
doctor relationship at an intuitive level [41]. Hermeneutics was
first used in theology and philosophy to explain to individuals or
communities what Jesus or a particular Greek philosopher meant
in a given text. Hence hermeneutics was a part of the arts and
humanities, not the life sciences. During the 1970s Gadamer
defined it as the art of understanding the views and judgment of
other people [42]. This view has dramatically changed during the
last 20 years with the rise of social psychology as the new basic
science for hermeneutics; it combines classic concepts and the
methods of an exact natural science [43]. Thousands of articles on
quality of life, but also on judgments about the different utilities of
outcome (e.g., quality-adjusted life years) [44], during the last 20
years have analyzed patients’ views, judgments, and behavior
toward known risk and have already added experience to the new
scientific theory.

Incorrect Concepts about Outcomes of Endoscopic Surgery

We still believe that only the mortality rate, complication rate,
recurrence rate, hospital stay, and changes in biochemical medi-
ators characterize a good outcome for endoscopic surgery. Have a
look at Tables 1 and 2.

First, an attempt to retrieve any publication for a quantitative
meta-analysis that compared endoscopic cholecystectomy with
conventional cholecystectomy in a clinical trial and used either a
clinical outcome or alterations of biochemical variables (media-
tors) as endpoints demonstrated that 33 of the 68 studies in Table
2 used mediators as endpoints. There were differences in favor of
endoscopic surgery because of the stress response as indicated by
measurement of epinephrine and cortisol (Table 1). Yet clinical
relevance is not apparent, as the differences could not be related to
any clinical outcome [45].

Quality of life, as measured by a valid construct to include
somatic domains (symptoms), psychic domains (including pain as
a separate group of items), and social domains [35] was measured
only once in randomized trials (Table 2). This endpoint was
assessed by Barkun et al. [46] using the Eypasch index [47]. In all
other types of comparative trials it was also only measured once
[48].

Third, quantitative meta-analysis of the mortality rate, compli-

Table 3. Domains of social psychology related to outcome assessment.

Major domains Subdomains Outcome specifics Ref. no.

Understanding ourselves
and others

Social cognition: mental heuristics Daily decision-making by doctors (experience, intuition) [27]

Social perceptions of ourselves and others Expectations from treatments [68]
Attitudes: self-reports Quality-of-life assessment [47]

Understanding social
influence

Group influence Consensus procedures [112]

Understanding social
relations

Prejudice and discrimination Social stigma (e.g., cancer patients) [39]

Prosocial behavior: helping others Mechanical versus hermeneutic approach to outcome [18]

The table was constructed by using the titles of chapters in Philipchalk’s book [34] for domains and studies of our group for specifications.
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cation rate, and hospital stay (Table 2) showed no statistically
significant difference for the first two endpoints [3] (upper part of
Fig. 1) and a significant difference of 3 days for the third endpoint,
in favor of endoscopic surgery. We know, however, from the
randomized study of Majeed et al. [49] and the systematic review
of Downs et al. [59] how questionable this difference is owing to
the bias in unblinded studies even if they are randomized.

To distinguish between the mechanical concept of outcome
alone and the critical concept including both the mechanical and
the hermeneutic approach, we may use the following anecdote as

a paradigmatic statement: Two well-dressed gentlemen were on
their way home from a party, where they had obviously dined and
wined too well. One was on his knees systematically examining the
side wall underneath a street light. His friend volunteered help-
fully “I am sure I heard your keys drop back here where it is
dark!” The searcher on his knees replied “I know, but what is the
use of looking back there where I can’t see when it is so much
easier here in the light” [60]. The biologic outcome in light, with
the aid of simple animal and cell experiments, is so much easier to
measure than health status or quality of life in the dark.

Fig. 1. Peto plots obtained
from quantitative meta-
analyses of endoscopic versus
conventional cholecystectomy:
comparison of randomized
trials (a) and prospective
cross-sectional trials
(nonrandomized trials with
concurrent control group, b).
Criterion: postoperative
complications. Individual trials
were obtained from those
listed in Table 2. Odds ratio
(rhombus) for randomized
trials: 0.77 (0.44–1.34 CI),
which was statistically not of
significant benefit for any of
the treatments. For
nonrandomized trials: an odds
ratio (rhombus) of 0.41 (0.30–
0.55 CI) was obtained. This is
statistically significant for a
benefit of endoscopic
cholecystectomy because the
confidence limits (CI) of the
treatment effect exclude 1.
The statistical methods
involved in the calculations of
the plots were described by
Fleiss [109].
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The critical concept or construct of outcomes is illustrated in
Table 4. It synthesizes mechanical and hermeneutic variables.
There are flaws in the concept of outcome that are found not only
in the hands of traditional biomedical evaluators but also in the
hands of social psychologists. A systematic analysis of incorrect
concepts about outcomes is necessary that includes all the four
basic sciences involved in surgical theory (Table 5):

There are still many studies about technologies in endoscopic
surgery that have no concept of outcome at all. These studies
contain one or a few traditional measures, and assessment of the
operating time or blood loss are feasible but in this situation—
after the learning time—not clinically relevant.

More difficult and at the moment the most important unsolved
problem is handling the complexity of endpoints in a construct of
outcome [12] (Table 5). The true endpoint [45] in endoscopic
surgery for cholecystectomy or hernia repair may no longer be a
single traditional endpoint, such as the recurrence rate, but a
group of endpoints in an yet unknown hierarchic, time- and
value-based order. Troidl et al. (Table 6) proposed such a scoring
system for short-term outcome with new attributes: It is patient-
friendly surgery and enables the surgeon to plan an operation with
the particular outcome of the patient in mind. It is “neutral” in a
legal sense, is easily understood by patients and doctors, and is
prepared to weigh short-term outcomes. An example for reeval-
uation of long-term endpoints in a hierarchic construct of out-
come is chronic pain in the groin following hernia repair. It is just
now that in clinical trials [62, 63] this has become an undesirable
endpoint: Patients are incapable of work and experience a poor
quality of life.

With scoring systems on health status or quality of life [64] the
single number of points obtained may not reflect the true severity
of the patient’s problems: The points are not interpretable [65]. In
cancer research, therefore, we have worked hard to develop a
profile of quality of life which in its various domains and subscales
is readable like an x-ray film or computed tomography (CT) scan
[66, 67].

The individual profile in Figure 2 (profile of quality of life) was
reported to the general practitioner: “The 69-year-old patient
came into our clinic with a very low quality of life. However, at the
end of the in-hospital stay she demonstrated improvement in five
of eight dimensions of quality of life. Especially impressive was
the improvement in global quality of life (from 10 to 50) and pain
(from 0 to 50). This patient came into our clinic in a physically
weakened and discouraged state. Despite side effects of radiother-
apy (WHO grade 3, diarrhea), physical and psychological stabili-
zation of the patient was achieved during the hospital stay.”

A similar profile as for cancer patients using the EORTC-C30
index can be developed for endoscopic surgery using the Gastro-
intestinal Quality of Life Index (GIQLI) of Eypasch et al. [47].
The items of the index are listed in Table 7. The five domains and
a few combinations of items within the domains can certainly be
used to construct the quality of life profile.

The concept of the critical approach to outcome assessment
with the endpoints shown in Table 4 includes essentially to dem-
onstrate that first the patient, then the doctor who treats the
patient, and lastly the methodologist are partners who separately
offer their judgments of health status and quality of life endpoints
(Table 5). Studies in cancer patients showed that there was almost
no or only a small and highly variable correlation between the
judgment of the individual patient and doctor about the patient’s

quality of life [39]. Black et al. confirmed this disparity in a study
on resection for benign prostatic hypertrophy [68].

There are publications on the hierarchy of outcomes [69], but
they are dominated by methodologists, not by clinicians or pa-
tients, and are remarkably free of values [69]. Numerous surgical
trials listing outcomes separately such as postoperative infections,
thrombotic complications, recurrences, and prolonged hospital
stay without a scale of values are equally disappointing (Table 5).
A hierarchy of values as suggested by Little [24] depends on a
concept of well-being [35] as it is affected by surgery, but this is not
yet an objective of surgical research. On the other hand, method-
ologists have prepared utility scales with healthy test persons that
may have little relevance in a real clinical scenario. Finally, al-
though patients and doctors disagree on the hierarchy of out-
comes (e.g., patients consider pain more important than do doc-
tors) [39, 67], we have no concept to deal with the disagreements.
Should we always believe the patient? That the patient can be
influenced by social stigma demonstrates that he is not indepen-
dent [39].

We discuss outcomes without analysis of what patients do after
discharge from the hospital, which may strongly involve the health
care insurers and employers (Table 5). In addition, cultural het-
erogeneity results in different outcomes [12]. One humorous ex-
ample illustrates the differences in perspective regarding outcome
[70]. A surgeon said to a bedouin woman with symptomatic
gallstone disease: “You have two choices: one, you will get a long
incision. You will have pain for a long time, and you will be forced
to stay in the hospital for more than 1 week. Or, you will have no
real incision, only a few small holes. You will have a little pain for
1 day; you will be discharged from the hospital the day after the
operation. What do you choose?” The beduin woman responded,
“Please, doctor, give me 2 weeks free from my 10 children!”

Incomplete and Incorrect Assessment of Outcome and Clinical
Trials

We still believe (on the quiet) that randomized trials are not
necessary for demonstrating the effectiveness of operations [7]
and go through nigthmares with the “rise and fall of the random
controlled trial in surgery” [88]. However, as in the case of apro-
tinin for acute pancreatitis, of shunt surgery for portal hyperten-
sion, and of surgery for prostatic cancer, we are again wrong in the
case of endoscopic surgery: Randomized trials have demonstrated
that the outcome results of nonrandomized trials were overly

Table 4. New directions in assessing outcomes: addition of hermeneutic
variables.

Formerly
Mortality
Readmission
Complications
Other traditional measures of clinical outcome

Now—in addition
Functional status
Emotional health
Social interactions
Cognitive function
Degree of disability
Subjective well-being
Other valid indicators of health

Adapted from Epstein [17], Lorenz [18], and Diener [35].
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optimistic (Fig. 1). Complications were equal in number (not
statistically different) in a meta-analysis of randomized trials but
significantly fewer in nonrandomized trials for endoscopic sur-
gery, pointing up the biases. Some characteristics of incomplete
and incorrect assessment of outcome in clinical trials are listed in
Table 8.

We still believe that we can go the easy way (Table 8). However,
with assessment of outcome only within the hospital, not at other
relevant points of time, or only within one medical discipline
(surgery or anesthesiology), or without formal criteria of evalua-
tion, reliability, responsiveness, and validity, assessment is inade-
quate (Table 8). Such inadequacy is an unacceptable basis on
which to create clinical practice guidelines and evidence-based
medicine [89].

A paradigmatic example is needed for the lower part of Table
8. It uses the analogy of a shooting gallery as inaugurated by a
review of Büttner et al. [90]. Shooting failures are distinguished by
four possibilities (Fig. 3): gross error, or not hitting the target at
all; poor reliability due to large variation, but good validity with all
the hits around the center; poor validity despite excellent reliabil-
ity, possibly because the rifle has a warped barrel; and finally the
inherent, unsurmountable error of even a perfect measurement.
The third case is most important when measuring quality of life.
The indices may have excellent Cronbach a values for reliability,
but quality of life may not be measured at all. We may be precise
but precisely wrong.

Such cases became a major matter of concern (Table 8). First,

assessment of quality of life was strongly influenced by measurable
expectations of patients [67] and doctors [67, 91] before treatment
started. Furthermore, it was even more influenced by a negative
affect of patients [39], a summary category that has been concep-
tualized as a general dimension of subjective distress, reflecting
undifferentiated bad moods and a low self-concept and that can be

Table 5. Some characteristics of incorrect concepts of outcome.

General defects Specification in detail

No concept at all Traditional measures only used as an alibi: only formal methodologic evaluation
Methodologic feasibility driving the concept: clinical relevance of the effect not detectable

No concept for complexity Single endpoints without clinical relevance: neglecting the concept of the true endpoint [45]
Only a single number in scoring systems, without intention or possibility for interpretation

No concept for the critical approach: mechanical
and hermeneutic outcomes

Aggregate endpoints, but only mechanical
Aggregate endpoints, not including the patient’s experience
No distinction between health status and quality of life

No concept for a hierarchy of outcome values for
patient and doctor

Listing of outcomes without a value system
No concept for well-being
Utility scales driven only by decision-making methodology
Presentation of utilities that are not target-oriented to doctors and patients
No concept for agreement/disagreement between patient and doctor

No concept for community’s and cultural
heterogeneity

No concept for the analysis of the health care insurers and employers
No concept for the interaction of outcome with religion or ideologies

Table 6. Classification of positive and negative events in endoscopic
surgery: modeling complexity in short-term outcome by a patient-
related hierarchic order.

Class I, incident-free surgery, no incidents: no surgical technical
problems and no negative outcome for the patient

Class II, inconsequential incident surgery: one or more surgical
technical problems, but no negative outcome for the patient
(intraabdominal stone loss, bleeding)

Class III, consequential nonincident surgery: no surgical technical
problems but one or more negative outcomes for the patient
(hematoma, wound infection)

Class IV, incidents: one or more surgical technical problem with
corresponding negative outcomes for the patient (changing operative
method intraoperatively, relaparotomy)

Class V, incidents: death in any relation to operation

From Troidl et al. [61].

Fig. 2. Profile of quality of life obtained from a patient with proctectomy
and adjuvant radiotherapy. Each of the items of this European Organiza-
tion for Research and Treatment of Cancer (EORTC)-QLQ-C30 index
including the colorectal cancer module is constructed from answers to
several questions graded by expressing four levels of severity. By a math-
ematic process they are transformed to a scale of 0 (very bad) to 100 (very
good). The clinicians obtained the answers from a questionnaire com-
pleted by patients in the absence of either health providers or members of
the family (avoiding social stigma) [39]. The questions are so simple they
can be answered by almost all patients. Drop-out rate was 10% (from
Wagner et al. [68], with permission of Springer-Verlag.)

774 World J. Surg. Vol. 23, No. 8, August 1999



measured again by sociopsychological scales [39]. Finally, experi-
enced social stigma associated with the illness by the family and
the friends was measured to be a powerful confounder in quality
of life assessment with the EORTC-C30 index [39]. Hence we
have to plan carefully when quality of life is measured in clinical
trials. Researchers and practitioners must be aware that quality of
life is not an entity that can be interpreted “as such” but is
interwoven with numerous psychological, social, and health vari-
ables. Understanding these influences (or confounding variables)
is essential for understanding what quality of life means and how
it can be used and interpreted in clinical studies and everyday
patient care. In general, health status assessment by doctors and
quality of life assessment by patients are currently not separated
precisely [92, 93]. The hermeneutic approach, assessment of qual-
ity of life by the patient and undisturbed by other influences should
not be heavily biased by the so-called objective assessment of
physicians or health administrators [39, 67].

From the many other defects in measuring outcome in clinical
trials listed in the lower part of Table 8 two flaws deserve special
mention. First, when methodologists use students of psychology for
the development of outcome scales, the utility scales derived from
such investigations (death 5 0, perfect well-being 5 1) may lack
clinical relevance. One way to escape such fundamental failures is the
critical approach: Patients and doctors must combine with the meth-
odologists to bring the real world into the laboratory of professional
decision makers and social psychologists [39, 65, 66].

Second, outcome is measured mainly within a particular medi-
cal discipline, although the patient is connected with several dis-
ciplines perioperatively but especially with surgery, anesthesiol-
ogy, and intensive care. There are remarkable fences around the
disciplines, and failures after operation are easily thrown into the
neighbor’s garden. For example, silent myocardial ischemias
perioperatively have an influence on the rate of myocardial in-
farctions for 2 years after operation [94]. Careful preoperative risk
assessment [95] and refusal to oversimplify causality of bad out-
comes (anesthetists are responsible for the first 2 days, surgeons

are responsible thereafter) are necessary for convincing and hon-
est outcome assessment.

Outline for Outcome Analysis

From our criticism of present outcome analyses it is apparent that
a single strategy cannot be recommended. However, we can pro-
pose an outline that differs in specific items from present research
and clinical practice in outcomes assessment.

1. Outcome analysis in surgery should be based on three obligatory
elements: the true endpoint for the particular surgical problem
[45], the doctor’s assessment of recovery and health status
through a corresponding index, and a quality of life index
self-reported by the patient and assessed by him or her inde-
pendent from foreign observation. This method excludes, for
instance, sending questionnaires to patients at home.

2. The three outcome components should have a value base.
Biomedical indices describing perioperative recovery are avail-
able from anesthesia [97, 98] (Table 9) or from surgery [24].
Some indices developed for other areas are also recommended
for surgery, such as the Quality of Well-Being Index [100] or
the Short Form 36 Health Survey in standard and acute ver-
sions [92, 101]. For quality of life assessment as the third
component, the Eypasch index [47] may be used for benign
diseases of the gastrointestinal tract. For malignant diseases
and surgical infection trials, the European Organization for
Research and Treatment of Cancer (EORTC) QLQ-C30 index
with an organ-specific module [102, 103] can be utilized. Again,
self-assessment by the patient must be considered [39]. The
new concept of the three outcome components can and should
replace mortality as the only primary endpoint in clinical tri-
als—not only in those that deal with chronic disease but also in
those that study emergency situations and include ICU treat-
ment, such as for sepsis [14].

3. That scoring systems for health status (assessed by doctors) and
quality of life (expressed by the patients in a self-report under
well standardized conditions [39]) can be interpreted should be
guaranteed. Profiles with the subscales should be constructed
for daily use in clinical practice [66, 99] (Fig. 3) and for
interpretation of the results in clinical trials.

4. Postoperative health status indices, such as the McPeek recov-
ery index [98, 104] or quality of life indices [47], can be used for
constructing utility scales. It is unlikely that classic methods for
utility assessment, such as standard gamble, time trade-off
(shorter life traded for better health), or visual analog scales,
are applicable in real patients under various conditions [44].
Utility scales must be validated by doctors and patients.

5. Statistical evaluation of a combination of endpoints, including
variables of the mechanical approach (survival curves) and of
the hermeneutic approach (scales and subscales of quality of
life indices), is possible [103, 105]. Also the problem of pro-
tecting the a error in case of three-times-repeated significance
testing (three endpoints) can be solved without markedly in-
creasing the sample sizes for clinical trials [106].

6. Surgical trials, especially those comparing endoscopic versus
conventional operation techniques or trials of sepsis with var-
ious biologic effects of the pleiotropic cytokines or antibody
treatments cannot be conducted in a double-blind fashion [11,
108]. New surgical procedures will continue to lack credibility

Table 7. Eypasch index: items of the gastrointestinal quality of life
index (GIQLI).

Core symptoms
Pain
Bloating
Epigastric fullness
Flatus
Belching
Bowel frequency
Abdominal noises
Restricted eating
Enjoyed eating
Fatigue

Physical items
Strength
Feeling unwell
Feeling unfit
Endurance
Wake up at night
Appearance

Psychological items
Sadness
Nervousness
Frustration
Happiness
Bothered by treatment
Cope with stress

Social items
Daily activities
Leisure activities

Disease-specific items
Regurgitation
Dysphagia
Eating speed
Nausea
Diarrhea
Bowel urgency
Constipation
Blood in stool

Developed by Eypasch et al. [47]. The score values for the items are
obtained by 36 questions. Each is graded from least desirable option (0
points) to the most desirable option (4 points), with the GIQLI score the
sum of all points (maximum 4 3 36 5 144 points).
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unless assessed by properly randomized trials with objective
outcome measures [11]. The solution to this problem, however,
may not come from hiding the operative wounds by surgical
dressings [49] but from measuring the expectations of doctors
and patients in favor or against a new treatment and appropri-
ate regression models [107].

Conclusions

We need better clinical trials in endoscopic surgery and in surgery
in general that are not dominated by methodology but by surgical
concepts. We do not need thousands of patients with an increasing
heterogeneity of treatment algorithms [8] and with decreasing
opportunities to determine the effectiveness of new treatments.
We need careful trials with relevant endpoints and thereafter
quantitative meta-analyses which, although less precise than
megatrials, may be more representative for nations and conti-
nents. The systematic overestimation of the mechanical approach
to disease treatment and outcome (molecular biology) is disas-
trous for this new and certainly important basic science itself.
Using thousands of patients in clinical trials with the survival rate
as the only accepted endpoint prohibits the valuable use of prod-

ucts obtained by gene technology in clinical practice. The most
successful company in this field, Amgen (Thousand Oaks, CA,
USA), has introduced its product granulocyte colony-stimulating
factor (G-CSF) for improvement of the quality of life of cancer
patients [109]. This product was successful without megatrials.

Résumé

En dépit d’un enthousiasme mondial pour la chirurgie
endoscopique, cette nouvelle technologie est maintenant au

Table 8. Some characteristics of incomplete and incorrect assessment of outcome in clinical trials.

General defects Specification in detail

Methodology driven by convenience Measurement only within hospital
Measurement perioperatively restricted to one medical discipline (surgery or
anesthesiology)

Measurement without application of basic science Questionnaires, lists, scores not validated by sociopsychological methodology [43]
Measurement without valid evaluation criteria Tests and test constructs not formally evaluated by the criteria of reliability,

responsiveness, validity
Test constructs not suitable for the particular clinical scenario (malignant or benign
disease)

Measurement without bias control No experimental design
No assessment of possible confounders (social stigma, expectancies, negative affect)

Measurement with only methodologists’ utilitiesa Utilities without clinical relevance
Utilities without relation to real patients (no hermeneutic approach in constructing
the value scales)

Measurement without relation to perioperative risk Preoperative risk not considered at all
Utilities not related to medical disciplines, such as surgery and anesthesiology

aUtilities correspond to the definition given by Weinstein and Fineberg [113]: they are a value between 0 (usually death) and 1.0 (usually perfect
health).

Table 9. McPeek index for assessing postoperative recovery.

Patient characteristics Score

Patients who died
In the operating theater 1
Within 30 days after leaving the operating theater 2

Patients who survived 30 days, yet
Required a great amount of care in the intensive care unit

(ICU)
4

Required a moderate or minimal amount of care in the ICU 5
Patients who underwent routine recovery on a normal ward, yet

Had a postoperative hospitalization . 7 days longer than
standard

7

Had a postoperative hospitalization # 7 days longer than
standard

8

Had a standard length of hospitalization for the particular
operation

9

Index published originally in 1986 [98] but modified in 1988 [105], in
particular by “expected versus found” criteria.

Fig. 3. Types of errors in methodology. Scheme developed by the Ger-
man mathematician C.F. Gauss (1777–1855). Illustration by example of
shots at a target with a rifle. 1: gross error; 2: error of reliability; 3: error
of validity; 4: perfectly possible outcome. Modified (with different termi-
nology) from [90], with permission of Wiley-VCH.
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sommet de la courbe circulaire de McKinlay appelée la “product
life circle curve.” Les questions critiques sont les bénéfices et les
charges encombrées par cette technique. Cependant, les concepts
appliqués et les méthodologies utilisées pour évaluer la
technologie sont au même point que l’évaluation de la chirurgie
laparsocopique et ont besoin d’une revision critique: (1) Les
concepts pour établir les bases scientifiques de la chirurgie (la
chirurgie «théorique») sont parfois inexacts et démodés y compris
les sciences de base concernées. La biomédicine domine toujours,
certes, mais l’évaluation des résultats postopératoires n’est plus
possible sans inclure des notions d’épidémiologie clinique et de
psychologie sociale. (2) Basé sur la théorie scientifique, démodée,
on propose toujours le concept selon lequel la maladie est
mécanique, et basée sur la biomédecine. Les sujets humains
(patients) sont réduits à des machines biologiques et la plupart
des critères de jugement excluent les critères fonctionnels et le
bien-être. Pour arriver à un résultat valide en ce qui concerne
les critères de jugement, il faut combiner une approche
herméneutique à l’approche mécanique. La part relative des
éléments de chaque approche doit être pesée par les patients et
les médecins, et en dernier lieu, par les méthodolgistes. Ceci nous
amènera à définir le «vrai critère de jugement». (3) Basé sur le
modèle démodé de la maladie en tant qu’état pathologique, les
critères de jugement utilisés en chirurgie laparoscopique sont trop
souvent ceux de la chirurgie traditionnelle, c’est-à-dire la
mortalité, le taux de complications, la durée d’hospitalisation, et
surtout, sur une liste sans fin de perturbations ou conservation de
médiateurs biochimiques. Cependant, il n’a jamais été démontré
que les perturbations constatées dans la période postopératoire
étaient en rapport avec l’évolution clinique ou herméneutique.
Donc, surtout en ce qui concerne ces médiateurs, des nouveaux
concepts en ce qui concerne les résultats attendus par la chirurgie
laparoscopique pourraient offrir de nouveaux horizons pour la
recherche clinique.

Resumen

A pesar del entusiasmo que se registra en todo el mundo por la
cirugı́a endoscópica, esta nueva tecnologı́a se encuentra
actualmente en primer lugar en la denominada “curva del ciclo
vital de un producto” de McKinley. Se plantean interrogantes
sobre sus beneficios y sus aspectos negativos, pero los conceptos
que se aplican para la evaluación de la tecnologı́a se hallan en una
posición similar en cuanto a la cirugı́a endoscópica y requieren
evaluación crı́tica: 1) Existen conceptos incorrectos y obsoletos
pertinentes a las bases cientı́ficas de la cirugı́a (teorı́a quirúrgica),
incluyendo las ciencias básicas: la biomedicina es aún dominante,
pero la valoración del resultado luego de la operación ya no es
válida sin la epidemiologı́a clı́nica y la sicologı́a social. 2) Con base
en una obsoleta teorı́a cientı́fica para la cirugı́a, persiste un
concepto igualmente obsoleto de la enfermedad, de carácter
mecánico y fundamentado en biomedicina. El ser humano es
concebido como una máquina biológica y las valoraciones de
resultado final excluyen dimensiones tales como funcionamiento y
bienestar. Para lograr un resultado válido en la valoración de
resultado final, se requiere la combinación de un enfoque
hermenéutico con uno mecánico. El análisis crı́tico de los
elementos de cada uno de estos enfoques debe ser hecho por
pacientes y por médicos y—sólo como tercera instancia—por
metodólogos. Este es el concepto de “resultado final verdadero.”

3) Con fundamento en un concepto de enfermedad ya pasado de
moda, los resultados que se utilizan en la cirugı́a endoscópica se
centran excesivamente en mediciones tradicionales tales como
tasa de mortalidad, tasa de complicaciones, duración de la
hospitalización y, especialmente, en una innumerable lista de
indicadores bioquı́micos. Las alteraciones que tales mediciones
exhiben en el periodo perioperatorio, todavı́a no han demostrado
estar relacionadas con los resultados hermenéuticos clı́nicos. Es
por ello que, especialmente en el campo de los mediadores, la
nueva concepción de resultado final ofrece amplias oportunidades
para la investigación clı́nica.
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