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When we think of the pioneers of endoscopic surgery, we think

of people like Wittmoser, Semm, Miihe, Wickham, Mouret,

Perissat and Buess as well as industrialists like Karl Storz and

Leon C. Hirsch (Figure 1).1,2,3,4,5 Despite differences in personalities,

these pioneers had an impact on endoscopic surgery because of

important, common denominators they shared, such as curiosity,

eccentricity, and, according to De Bono and Bocher.v" "lateral think-

ing." Of course, these pioneers were ignored at the beginning and even

called crazy. They saw controlled clinical trials as irrelevant to their

work. They were open minded, innovative and recognized the revolu-

tionary potential of seeing their ideas come to fr-uition," And it was

from these risk-takers that endoscopic surgery-this fascinating alter-

native in general surgery-was born.

In contrast to these pioneers, other
"experts" had been endoscopically look-
ing into the abdomen for more than 20
years. They were publishing books with
nice pictures, but never came up with
the simple, but important idea of
removing the gall bladder. These people
can be called "vertical" thinkers. 8

In time, the climate changed and the
pioneers' new ideas were accepted with
almost complete enthusiasm. Interest
was ignited and spread out to cover new
applications and indications. But now, as
with other new surgical ideas, prudence
and caution are called for. Feasibility
and general acceptance, after all, are
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Figure 1: Pioneers of surgery especially endoscopic surgery. Different personalities having common denominators such as having an idea, realizing the idea,
being open minded, curious and taking the risk, where/are lateral thinkers according to De Bono.

112



not always a guarantee of suitability
(Table 1).

The Need for Testing
While the first step is to think of a

"fascinating" idea, the second, much
harder step is to evaluate and test that
idea. After all, if results were reported
with the same intensity as new tech-
niques, modification or even removal of
numerous surgical interventions would
become apparent. And sometimes in
today's environment, evaluations are
based on meager results, such that
"experience" means one case, "series"
means two cases, and "a trial" means
three.

In addition, in clinical medicine we
rarely test for truth because, generally,
we are only testing for statistical differ-
ences. For example, when we are inter-
ested in testing differences between
open and endoscopic cholecystectomy,
we are unaware that both methodolo-
gies may be inappropriate.

In line with this thinking, my
hypothesis of endoscopic surgery is as
follows: endoscopic surgery equals
greater comfort, less trauma, same or
equal safety, and better outcome
(Figure 2). Endoscopic surgery also
requires less impairment of the patient
during preoperative evaluation, surgical
procedure and postoperative care. (In
this case, it is important that "comfort"
is defined from the patient's perspec-
tive.) In addition, performing endo-
scopic surgery should minimize the use
of tubes/ drainage procedures in the
form of nasogastric tubes and I.V lines.
It should also reduce the amount of
dressing changes, and avoid or reduce
acute postoperative pain and fatigue.

In summary: endoscopic surgery is
only justified when it can improve a

- patient's comfort with the same or
increased level of safety found in con-
ventional procedures.

Current Methods for Evaluation
in Clinical Research

Currently, the golden standard is
the "controlled clinical trial," which
uses relevant endpoints for testing and
evaluation. In endoscopic surgery, the
relevant endpoints have already been
stated: safety, comfort, less pain, less
fatigue, less fear and an early recovery.
Using incorrect criteria to choose end-
points has to be avoided, and in medi-
cine, there are all kinds of examples of
incorrect criteria, for instance, the
"response rates" in oncology. ;

In gall-bladder surgery, patients are
not interested in diminishing the stone
size within the gall bladder by lithotrip-
sy to sizes of less than 3 mm. Rather,
they want to get rid of colics,come
home safely and eat foods they like.
Enthusiasm, feasibility, traditions, and
opinions are: grade 0 for accumulating
knowledge. Research videos produced
in the last 4 to 6 years reach the same
grading. Even retrospective analysis
with historical controls are to some
extent worthwhile, because they take a
different kind of bias into account.

As mentioned above, the best evi-
dence is a controlled clinical trial, but
only ones with relevant endpoints and con-
ducted with common sense. Still, even con-
trolled clinical trials can have
inappropriate study designs, illegiti-
mate statistics, and insufficient patient
numbers. In this respect the famous
sentence of Chalmers, "the first patient
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has to be in a trial," is absolutely non-
sense!8,9

On the other hand, an interesting and
helpful evaluation is the 6-step approach
to technology assessment, as modified to
the ideas of Bryan Jennett8,10 (Table 2).
Interestingly, surgeons are mainly con-
cerned with feasibility, complications
and lethality. But the most important step,
not only in endoscopic surgery, is the
second step, which describes the benifit to
the patient. Other important steps are
cost evaluation as well as ethics. 11

Vvehave to realize that the old, famous
saying "research is absolutely indepen-
dent" is no longer acceptable. After
Hiroshima, says philosopher Jonas H.
Technik.!' "scientists have been coming
into contact with sin." And according to
Nobel Prize-winner Konrad Lorenz, 12

we have to recognize that the acceptance
of "new techniques" is not the same as the
establishment of "new values."

• Operation by atypical localization of organs (Ptosis) 1880-1928 48 Y.

Endocrine surgery due to fatigue 1895-1942 47 Y.

• Ligation of the mammaria interna to increase blood 1939-1960 21 Y.
flow by stenocardia

• Sympathectomy to regulate blood pressure 1888-1942 54 Y.

• Gastric Freezing for treatment of peptic ulcer 1959-1969 10 Y.

• radicale, "multi modale" surgery for cancer treatment 1950- until today

Table 1: Examples of errers in surgery and the time span during which they where perfonned.

Hvpothesis

Patient-mast-friendly surgery

LESS TRAUMA
MORE COMFORT

ISame or Better Outcome I
Figure 2: The hypothesis for testing endoscopic surgery.
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Evaluation of Endoscopic
Surgery-the Reality

Even with todav's appropriate study
designs and relevant endpoints, it
seems impossible to perform "clean"
controlled clinical trials. The reasons"
for this include insufficient definitions
in measuring short- and long-term
outcomes. Until now, there has been
no unified definition for "overall com-
plications," "local complications," or
"overall postoperative complications,"
all of which has caused confusion in
comparative clinical investigations.

For this reason, a new classiflcation if

positive and =e=!« events in endoscopic
surBery (Table 3) has been prepared
based on a patient-friendly surgery. The
term "patient friendly" refers to the
patient's, not the caretaker's, perspec-
tive. This new classification enables the
surgeon to plan an operation with the
outcome of the patient in mind. It is
also "neutral" in a legal sense, is easily
understood and is organized for short-
term outcomes.

More Reality
In 1994, 5 years after endoscopic

surgery was enthusiastically accepted,

Criteria Element (Examples)

1. "Feasibility: ••..•• Technical applicability
Complications
Mortality

2. "Efficacy" ••..•• Benefit to the patient

••..•• Safety, applicability, suitable for
everyday use

••..•• Simplification of operation

••..•• Cost analysis influence to:
• cost-effectiveness
• cost-benefit
• cost-utility

3. "Effectiveness"

4. Benefit to the surgeon

5. Costs

6. Ethics ••..•• "Primum non nocere"
"Primum uti lis esse"

Table 2: Methodic accesses to the assessment of new technologies (endoscopic surge!),) regarding singu-
lar - absolutely necessary - steps. (Technology assessment; according to B. Jennett, modified by H. Troidl.)

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 (intrabdom. stone loss, bleeding)

Class III. Consequential non-incident 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 problems with corresponding
negative outcomes for the patient (Changing op.-method
intra-op., re-Iaparotomy)

Class V. Incidents:
death in any relation to operation

Table 3: A possible classification of incidents most influence by the view of the patients. Measuring posi-
tive and negative events in the short outcome.
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many procedures are practiced,
although only a small number are suffi-
ciently established and are considered
standard procedures. According to my
understanding, laparoscopic cholecys-
tectomy is the golden standard for
symptomatic gallstone disease. The
only contraindication is the incompe-
tence of a surgeon. The treatment is
safe and effective in remedying pain
and dietary restrictions and, most
importantly, produces less discomfort
when performed.

Although originally met with much
enthusiasm, endoscopic appendectomy
is not as convincing as laparoscopic
cholecystectomy, despite 5 published,
controlled clinical trials. 14,15,16,17, 18

The trials have many deficiencies
such as the number of patients included
and the diagnosis of "acute" appendici-
tis. And, of course, the placebo effect
(prognostic selection bias) has to be
considered. I am reasonably convinced,
however, that endoscopic appendecto-
my under trial condition is, at the very
least, not worse than open procedures.
Even more convincing is the effective-
ness of endoscopic techniques for reflux
procedures, even though this is a very
rare disease.

The other procedures that are
reported, published or shown in video
demonstrations are still experimental. But
this is not to suggest that we are seeing
the end of experimentation. Like the
period after Christian Bernard's first
heart transplantation, we have only
reached a plateau.

Warning-Two Sides of the Coin
It is well known that new tech-

niques or surgical concepts, such as
endoscopic surgery, have at least two
sides. The positive side is character-
ized by a scrutinizing look at old dog-
mas, a questioning or neglecting of old
endpoints, and a search for new and
better solutions to old problems. The
negative side is characterized by
some colleagues neglecting proven
facts, creating new and inappropriate
indications, and even creating new dis-
eases for their new techniques, result-
ing in new, unknown complications
and serious disasters.

One important example of this neg-
ative side is the laparoscopic technique
for hernia repair. About every 3 months
in the last 4 years, a different technique
using endoscopic instruments has been
enthusiastically reported and recom-
mended as the treatment of choice.



(Table 4) The most simple rules and
regulations for clinical research, howev-
er, have been neglected.

The situation can be summarized by
Konrad Lorenz's statement, "Dariibcr
hinaus wird im technomorphen Denken
auf beinahe zwangsneurotische Weise das
bloe Bestehen der Moglichkeit, einen
bestimmten Vorgang technisch zu real-
isieren, mit der Verpflichtung verwech-
selt, dies tatsachlich zu tun." ("Moreover,
in technomorphous thinking, the pure
existence of the possibility to put a cer-
tain procedure into practice is confused
with the obligation to really do so in an
almost obsessive neurotic manner,")" In
addition, in this situation, even the most
important, traditional ethics in medicine
are neglected: "primum nihil nocere"
(first of all no harm) and "primum utilis

'esse" (the benefit to the patient).
This scenario reminds me of

Nietzsche's famous and important com-
parison between modern science and
the Middle Ages: "It is not the victory
of science which is characteristic of the
19th century but the victory of the sci-
entific method over science itself." In
other words, we now have methods
(i.e., endoscopic surgery) and are look-
ing for applications. No longer do we
have the problem of looking for the
hammer to pound the nail; rather, we
have a new hammer and are actively
looking for something to pound. 19

This presents a different set of prob-
lems. On the one hand, we have to rec-
ognize the importance of adequately
defining "complication." We also have
to report complications so that impor-
tant comparison/research work can be
done.?" On the other hand, extensive
complications or disasters are usually
not reported in highly sophisticated
journals or scientific papers, only in
weeklies or on television or expanded
before a trial (Figure 3).

The world of publications does
not reflect reality.

To make matters even more compli-
cated, more than 80 percent of surgeons
do not publish. The world of publications
is dominated by "academic surgeons" who
often are better writers than performers.
In addition, positive results dominate the
published material, because winning is
more popular than losing in the "champi-
onship" game of surgery. And honesty,
often times, is not the driving force.

What we often don't hear about are
disasters in endoscopic surgery, disas-
ters such as damaging various organs

Minimal Access Surpery
SURGICAL TECHNOLOGY INTERNATIONAL III

and big vessels (for example, the aorta
or even aorta and vena cava, and iliaca
communis, both sides). Certain disas-
ters, like small bowel ischemia follow-
ing inflation of the abdomen with CO2,

are know only through rumors!

Failure Analysis: A Neglected
Method

To overcome these disasters, which
luckily are rare, we must not only
report them, but also avoid them. The
method of choice for avoiding compli-

"Nails for the New Hammer"

Technigue

1. Simple Clip
2. Plug + Clip
3. Plug + Patch
4. Trans-abdominal Pre-peritoneal Patch (TAPP)
5. Intra-abdominal Only Patch (IPOM)
6. Totally Pre-peritoneal Repair (TPP)

Promoter

Ger
Corbitt, Schulz
Katkhouda
Arregui, Popp
Fitzgibbons
McKernan, Dulucq

Table 4: Current methods of endoscopic inguinal hernia repair and their promoters.
"Moreover, in technomorphous thinking the pure existence of the possibility to put a certain pro-
cedure into practice, is confused with the obligation to really do so in the almost obsessional
neurotic manner" 12

Figure 3: New complications, disasters of a new technique.
Failure analysis:
Clinical setting: Young, slim girl with strong abdominal wall, appendicitis.
What happened? Puncture with trocar of the right iliaca communis, endangering the pes-

terial wall (intima), re-thrombosis, ischemia of the right leg, nerve dam-
ages, amputation

Why did it happen? • Unawareness of the possible disa~er
• Using a sharp trocar, not realizing the damage of the posterial wall

How to avoid it? • Never use sharp trotars at all
• Always check posterial wall
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cations and disasters is failure analysis,"
which is already common practice in
the industry (Table 5). The concept of
failure analysis has three steps. The first
step is counting/scrutinizing the com-
plications, which is often already done.
The second step is analyzing-also usu-
ally done. The third and most important
step, however, is devisinq ways to avoid com-
plications, especially disasters.'? (This is
not always easy since there are many
books on treating complications but
none on avoiding them.)

Warning-Industrial Driven
Medicine

In an important editorial, A.S.
ReIman, the retired editor-in-chief of
the New England Journal of Medicine,
stated that "medicine is no more a pro-
fession but a business". 23 Samuel
Sarmiento, a well-known, academic,
orthopedic surgeon, echoed this atti-
tude in an exiting editorial: "Industry
has assumed the role of a major under-
writer of graduate and postgraduate
orthopedic education ..... "24 Sarmiento
went on to say, "Much of the education
of the orthopedist seems to be struc-
tured to satisfy the marketing needs of
industry."

In this respect endoscopic and ortho-
pedic surgery have many common
denominators. One of my colleagues
characterized this new situation by say-
ing, "In former times we had students
of Billroth and/ or Halsted, and now we
have students of Auto Suture Inc. and
Ethicon." Today, "new ideas" are tools
and instruments that can be marketed
quickly and easily. The "education cen-
ters" organized by industrial companies
teach surgeons surgical techniques and
even indications and surgical concepts.
Some companies organize public and
private meetings, symposia and world
conferences to promote their prod-
uctS.24,8

To counterbalance this, universities
and academic societies have to try to
maintain responsibility for evaluation
and education. Nevertheless, the reali-

ty still remains, without industry coop-
eration there is no evaluation of endo-
scopic surgery.

Cost Analysis
Cost analysis must be considered in

any technology assessment. Often,
physicians, especially surgeons, under-
stand little about the financial aspects of
technology development. They are sim-
ply not educated in economics or
socioeconomics. But today, this issue is
becoming more important, and not
only in undeveloped countries.
Therefore, physicians and surgeons will
have to deal with these problems.

In technological assessment, we have
to first differentiate between "price"
and "cost." In a nutshell, "price" means
the money paid for a product and "cost"
is the money needed to produce a prod-
uct. (Another important related ques-
tion is: "Who is asking about costs?"
The patient, the surgeon, the owner of
the hospital, the insurance company or
the public?)

Surgeons have to understand the
terms "cost effectiveness," "cost benefit,"
and "cost utility." In cost effectiveness,
the costs of 2 different surgical proce-
dures are calculated to determine the
same outcome/ endpoint. The procedure
that is less costly and has the same end-
point is cost effective. In a cost-benefit
analysis, different procedures are com-
pared and the quality of the outcome is
calculated in dollars. In a cost-utility
analysis, quality of life (measured with
such factors as the length of treatment) is
calculated in dollars.

Currently, one of the "hot" topics of
cost analysis in endoscopic surgery is
comparing reusable versus disposable
instruments. In my department, a cost-
analysis study was found to be in favor
of reusable instruments for laparoscopic
cholecystectomy only. 25

The Future
Talking about the future is nearly

impossible. Which direction will endo-
scopic surgery take? Who knows! 26

A. 1.
2.

What was/is the clinical setting?
What happened? (events)

B. 1.
2.

Why did it happen?
How can we avoid it?

C. 1. Free discussion with other experts and "Normal-Thinkers" (objectivity)

Table 5: Concept of failure analysis in surgery.
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Skepticism and enthusiasm have to be
carefully balanced. Again history is full
of wisdom. Barkley Moynihan stated at
a major conference in 1926 that
"surgery had reached its limit and that
there were no further technical devel-
opments to come." He could have not
been further from the truth. Heroes
like Billroth and Sauerbruch failed to
estimate the value of innovations when
they restricted the use of endotracheal
tubes or surgical interventions on the
heart. The distinguished French sur-
geon Rene Leriche stated in 1929 that
"the autonomic nerve section is benefi-
cial for different diseases, especially
hypotension," which we know now to
be complete nonsense.

Despite the risk of being wrong, I
still favor endoscopic surgery. I am con-~
vinced that it will have a big impact on
modern surgery by changing tech-
niques, and influencing technology and
teaching . Most importantly, endoscop-
ic surgery will change endpoints, with
the comfort of the patient taking prece-
dent over all else.

Balance: Innovation Versus
Evaluation

Finally, medical and especially surgi-
cal history have taught us to be aware of,
and have an open mind for, new ideas. It
has taught us to take risks but not at the
expense of traditional ethics such as
"no harm to the patient" and patient
welfare. While this balance is sometimes
difficult to maintain, it is, nevertheless,
essential. After all, Nietzsche said, "The
knowledge of today might be the error of
tomorrow." EDl
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