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SUMMARY

Activities related to medical innovation are
accelerating and becoming increasingly
important due to the demand for better
and less invasive therapies, a rapidly aging

1. GENERAL PERSPECTIVES.

“Already Hippocrates” was a ma-
jor inventor in medical therapeu-
tics in addition to his contributions
to ethics and social aspects of med-
icine. Although human imagina-
tion has always invented, rapid in-
novation in medicine came after
fundamental discoveries occurred
towards the end of the 19th centu-
ry with development of anesthesia
and antisepsis. In the 20" and 21th
century important scientific discov-
eries resulted in dramatic changes.
Some of these developments repre-
sented so-called “disruptive technol-
ogies”, totally changing treatment
paradigms.

The impact of such disruptive
technology has been dramatically
been described:

Medical  technology  innovations
will fundamentally transform the
bealth care delivery system, provid-
ing new solutions with medical devices
that will challenge existing paradigms
and revolutionize the way treatments
are administered.

With the convergence of many scien-
tific and technology breakthroughs,
the pace of medical invention is accel-
erating, inspiring hope for better clini-
cal outcomes with less invasive proce-
dures and shorter recovery times, all
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population in the developed world and a
globally larger population able to afford
advanced medical care. Medical Innova-
tion is occurring in the fields of pharmacy,
diagnostics and therapeutic imaging, sur-
gical products, interventional procedures

in lower cost settings. There are power-

ful forces at work that are driving rap-
id fundamental change in health-
care delivery.

In the following a few examples
will be given to demonstrate major
therapeutic shifts caused by scientif-
ic discoveries.

Therapy for peptic ulcer disease.

Peptic ulcer disease has been a
major cause of disability, compli-
cations and death. Treatment was

and devices. Increasing understanding
of basic disease processes further opens
the opportunities for innovators. Increased
knowledge often cause major paradigm
shifts in therapeutic methods.
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mainly diet and rest until surgeons
started resection of the stomach, de-
creasing acid production by cutting
the vagus nerve or its branches. The
paradigm shifted again after inven-
tion of drugs to suppress the acid
production.

Ultimately ulcer was found to be
caused by the helicobacter pylori
and peptic ulcer could be cured by a
short course.

Three Nobel Prizes were award-

by L. Paviev in 1895

secretagogues and anti-ulcer efficacy

¥ The presence of HC in the stomach by W, Prout in 1823

¥ Vagus plays crucial role in gastric HCl secretion

¥ Guastrin is gastric HC stimulant by J.S. Edkins in 1gps
¥ Dictumn: NO ACID NO ULCER by K. Schwartz in 1910

" Histamine as gastric HC| secretagogue by L. Popicski in 1916

¥ Hyreceptor antagonists by J.W. Black in 1972 and proton
pump inhibitors by G. Sachs in 1980 showing strong
inhibition of HCI secretion stimulated by various

" Helicobacter pylori and its role in gastritis and peptic e
peptic uleer disease by B.J. Marshall & R.). Warren in 1983 ©

i =

Fig 1. Major contributions to the understanding and therapy for peptic ulcer disease for which

Nobel Prize was awarded ( Indicated by stars)
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ed for work related to peptic ulcer
including Pavlov’s demonstration
of the vagal nerves importance for
stimulation of acid secretion (figl).

According to the prevalent the-
ories about etiology, treatment for
peptic ulcer changed from conser-
vative treatment with rest, through
surgical treatment and back to a
treatment against the offending bac-
teria, Helicobacter.

2. MEDICAL DEVICES IN
CARDIAC DISEASE.

Patients with cardiac disease have
benefitted greatly from medical in-
novation. The cardiopulmonary by-
pass machine (CPB) made it possi-
ble to repair structural heart dis-
ease, the pacemaker changed com-
pletely the life of patients with car-
diac rhythm disturbances.

The development of cardiac pace-
makers resulted in some of the most
successful medical devices ever pro-
duced and formed the basis for a
whole industry (1). From relatively
simple devices, stimulating the ven-
tricle to treat atrioventricular block,
todays pacemaker are advanced dig-
ital devices used to treat a variety of
cardiac conditions including ven-
tricular fibrillation and heart fail-
ure (2, 3).

3. MECHANICAL ASSIS-
TANCE FOR CONGESTIVE
HEART FAILURE.

In spite of the excellent results
of cardiac transplantation, donor
shortage has made transplantation
a treatment for few patients with
terminal heart failure. Since xeno-
grafting (transplantation from dif-
ferent species) is so far a dream that
has not come through, mechanical
hearts and assist-devices is current
ly the best option for many patients
with terminal heart failure. The cost
of devices, relatively common com-
plications and necessary associated
medical care is still preventing rou-
tine use of such devices (4).

4. REPAIR OF CARDIAC DE-
FECTS AND CORONARY
BYPASS

The invention of cardiopulmo-
nary bypass (CPB) machines was a
invention drastically changing the

prognosis for helping millions of
patients with structural heart dis-
ease (5) including coronary bypass
operation (CABG) . CABG has been
the most common operation per-
formed with CPB. The invention of
simple mechanical devices to stabi-
lize regional areas of the myocardi-
um (6, 7), has made CPB optional
rather than mandatory for CABG.
Availability of low-metry has made
it possible to assure graft patency
during the operation, thereby in-
creasing quality and safety of pa-
tients undergoing CABG (8). The
development of automatic connec-
tor devices and minimally invasive
surgery using robotics and thora-
coscopy has now made it possible to
perform CABG through minimal-
ly invasive approaches making the
procedure more competitive with
catheterbased techniques for coro-
nary disease treatment (9-11).

5. PERCUTANOUS CORO-
NARY INTERVENTIONS
(PCI)

The description of balloon di-
lation of coronary arteries by
Gruntzig (12), started a revolution
in the treatment of coronary artery
disease which has continued with
the introduction of expandable
stents of increasing sophistication.
Recently acute PCI in patients with
acute myocardial infarction has re-
sulted in further decrease in the al-
ready decreasing mortality in this
group of patients (13) .

6. TRANSARTERIAL AORTIC
VALVE IMPLANTATION.

Treatment of severe calcified aor-
tic valve stenosis was until recently
considered an exclusively surgical
disease. The surgeons observation

Fig 2. Calcified bicuspid aortic valve. Surgical
view.
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of severely calcified valves made it
almost unthinkable that catheter-
based techniques could replace sur-
gery (Fig2).

The work of Cribrier (14, 15) start-
ing with balloon valvuloplasty and
developing into an aortic prosthesis
implantable by catheter technique,
shattered this surgical concept. The
disruptive TAVI technique is pres-
ently reserved for higher risk pa-
tients, but this may change rapidly
with further sophistication of devic-
es and implantation methods. The
most commonly utilized TAVI de-
vices are shown in fig 3 and 4

Fig 4. Corevalve aortic valve prosthesis.
Medtronic Inc.

7. HYPERTENSION

It is estimated that ome billion
people suffer from hypertension
globally. Of these 200 million are
poorly controlled with drugs.

It has been known for decades
that denervation of sympathetic
nerves may alleviate hypertension,
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but the surgery required was too in-
vasive for the treatment to be attrac-
tive. Recently, it was demonstrat-
ed that radiofrequency ablation of
the sympathetic nerves innervating
the kidneys, result in significant im-
provement in patients with resistant
hypertension (16, 17).

8. CONCLUSION

In this article we have focused on
only a few of the numerous break-
throughs that has transformed the
way medicine is practiced. In al-
most every field and specialty, ba-
sic research and innovation has rev-
olutionized the way medical condi-
tions are handled. Many of the new
developments have only been avail-
able in the developed world, due to
economic conditions and lack of ac-
cess to information in a large part
of the world.

The Internet has changed this,
making it increasingly difficult for
old-fashioned and authoritarian
systems to keep information away
from people. Telemedicine and tele-
teaching has given the most remote
areas access to the most sophisticat-
ed medical knowledge (18, 19). Both
in the global society in general and
in the medical community the In-
ternet promises instant access to in-
formation. This fact will support
the goal of widespread access to ad-
vanced medical care. Technological
breakthroughs combined with mass
production and distribution make
the wish for improved health and
better quality of life,(19) realistic for
an increasing part of the global pop-
ulation.
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