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Laparoscopy: Origins and Applications

By Richard A. Chiulli, MD, FACS

cavity represents a dramatic advance of modern

medicine. It is a routine diagnostic procedure used
by physicians around the world. How did laparoscopy de
velop and why is it so valuable? This article will explore
both the advancement and practical applications of this
remarkable surgical tool.

L aparoscopic examination of the human abdominal

Laparoscopy is the viewing of intra-abdominal organs via
a small abdominal incision utilizing a special viewing
scope. This is typically done under an anesthetic. The use
of small cameras provides extensive visualization of the
abdominal organs which can also be observed by the as-
sistant staff on television screens. Additional instruments
can be placed using similar small incisions to allow vari-
ous surgical procedures to be accomplished. Surgical
procedures that once required a major abdominal incision
in the past can now be done laparoscopically via tiny inci-
sions. Laparoscopy has also allowed us to

peer into the amazingly coordinated, inter-

connected, and interdependent anatomy of

the abdominal organs. This highly compli- Pariteal
cated but well organized and well- perfioneum
functioning system reflects the mind of its
creator.
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A brief study of human anatomy will allow
the understanding of how laparoscopy is
possible and how the surgeon can proceed
with the examination. The abdominal viscera
(liver, spleen, stomach, intestines, etc.) are at-
tached to the body cavity via blood vessels,
ligaments, and other thin tissues along the
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posterior aspect of the abdomen. The attachments to the
back wall anchor the viscera in position. (The liver is an-
chored in the right upper abdomen, the spleen in the left
upper abdomen, and so forth.) The anterior aspects of the
abdominal organs have no attachments to the abdominal
wall. The anterior aspect, being clear of anatomic connec-
tions, allows safe placement of instruments and scopes
without disruption of the viscera itself. See figure 1.12

Laparoscopic examination is accomplished by inflating
the abdominal cavity with carbon dioxide and placement
of cameras or scopes through the abdominal wall muscu-
lature. (Inflating the abdomen with carbon dioxide is
analogous to opening the hood of a car to check the en-
gine, that is, viewing space is created.) Instruments can be
used to view, biopsy, surgically clip, cut, and even suture
the abdominal organs. See figure 2 on placement of instru-
ments.34

Visceral
Peritoneum Liver

Gallbladder

785 \ ‘
p S :
. =
2\ Large P y
N Intestine \ ) . . .
I \®)7 4 intestine
] ) = TR

FADAM.

Anterior view

Figure 1. The yellow-colored area seen in the side view of the abdominal cavity shows that the viscera is attached
posteriorly and that the anterior surface is clear of any connections. The yellow area allows safe placement of instru-

ments for diagnostic purposes.’?
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Figure 2. (left) The scope is inserted to expand the abdominal cavity with air or carbon dioxide), and

a lighted scope allows the surgeon to directly visualize the abdominal organs.®

(right) The picture shows different size instruments and a sampling of placements available to the

surgeon.*

The first human laparoscopy was done in Sweden by
Hans Christian Jacobaeus and was published in 1910.
Jacobaeus used a metal trocar (long tube-like instrument)
inserted into the abdominal cavity under local anesthesia.
He was able to directly visualize the liver in patients with
advanced liver disease. His “laparoscopic” approach
avoided the need for open abdominal surgery to visualize
the liver, an important advantage which persists to this
day.

Much of the laparoscopic surgery done during the mid-
twentieth century was done by gynecologists. Operations
including tubal ligations, excisions of pelvic cysts and
ovaries, and management of tubal pregnancies were in-
cluded in the repertoire of practicing gynecologists.> A
major change developed in the late 1980s and early 1990s
with the introduction of laparoscopic resection of the
gallbladder (cholecystectomy). Professor Muhe of
Boblingen, Germany and Philippe Mouret of Lyon, France
performed the first laparoscopic cholecystectomies in 1985
and 1987, respectively.¢ Cholecystectomy is a very com-
mon surgical procedure (more than one million per year
in the United States),” and the laparoscopic approach ex-
panded quickly through the rest of the world.
Laparoscopic resection of the gallbladder rapidly
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developed as the standard of care for hospitals
throughout the nation.

Over the following years (1985-present), laparoscopic
surgical instrumentation and surgical expertise have
advanced steadily. Surgical courses that taught new
laparoscopic procedures and surgical postgraduate
programs that specialized in laparoscopy appeared in
many academic centers. Emergency appendectomies
are now approached laparoscopically on a routine ba-
sis. Hernia repairs, small bowel resections,
splenectomy, nephrectomy, adrenalectomy, and colon
resections have been introduced as common laparo-
scopic procedures. Even procedures including liver
resection and pancreatic resection (initially thought to
be prohibitive for a laparoscopic approach) are done in
many hospitals.

Laparoscopic surgery has allowed faster recoveries from
surgery. Operations that required in-hospital care and
long recoveries in the past can now be accomplished with
short hospitalizations and faster return to health. For ex-
ample, colon resections done in the open surgical era often
required seven-to-ten-day hospitalizations for recovery.
Nowadays, patients with colon resections often leave the
hospital in three to five days with considerably less pain.?
Table 1 is a compilation of common abdominal laparo-
scopic procedures done in hospitals across the United
States.

Table 1. Common Surgical Procedures Approached Laparoscopically

Appendectomy Cholecystectomy

Hemia repairs Small bowel resection

Colon resections Gastric bypass for obesity (bariatric)
Placement of dialysis catheters  Correction of gastric reflux disease
Liver biopsy Small bowel obstruction
Splenectomy Nephrectomy

Adrenalectomy

It would be cumbersome to examine each of the above-
named laparoscopic procedures in a review article such as
this. However, because laparoscopic cholecystectomy is
the most frequently performed laparoscopic procedure,
this will be briefly reviewed.
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The gallbladder is a common source of abdominal pain,
nausea, bloating, and fatty food intolerance. The offending
cause is typically gallstones that have formed inside the
gallbladder itself. The diagnosis is made when symptoms
lead to diagnostic studies such as ultrasound or CT scans
which demonstrate gallstones. The management of the
disease is removal of the gallbladder (along with the in-
dwelling gallstones) which is done laparoscopically. See
diagnostic ultrasound and CT scan studies in figure 3.9.10
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Figure 3. (left) The image shows an ultrasound study with two gallstones.”

(right) The image shows a CT scan of the abdomen which demonstrates several gallstones in the gallbladder.™

Cholecystectomy begins like all laparoscopic procedures,
with inflation of the abdomen and insertion of surgical in-
struments. The abdomen is inflated with carbon dioxide.
(Carbon dioxide is quickly absorbed by the body when the
procedure is completed.) The surgical instrumentation in-
cludes a scope with a television camera, grasping devices,
cutting instruments, instruments that coagulate small
blood vessels, and clipping devices to control larger ves-
sels. Each instrument is inserted via a small incision. See
figure 4.11.12

Anatomically the gallbladder is attached to the inferior
aspect of the liver. The laparoscopic procedure includes
careful division of tissue attachments between the
gallbladder and liver. Surgical clips are used to control
both the main artery going to the gallbladder and the
gallbladder connection to the main bile duct (cystic
duct). All this must be accomplished without injuring
the liver or other organs and without bleeding. Once the
gallbladder is completely free of attachments, it is re-
moved through one of the small incisions. The abdomen
is allowed to deflate, and the incisions are all closed. Pa-
tients are sent to a recovery area and can go home on
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the same day as their surgery. The risk of complications is
low but can increase if gallbladder inflammation is severe
and the surgery is done as an emergency.

Laparoscopic cholecystectomy replaced the traditional
open surgical incisional cholecystectomy in the early
1990s. Gradually many other surgical procedures fol-
lowed suit and became approached laparoscopically as
well. The laparoscopic revolution improved the way sur-
gery was practiced. The small incisions allowed
shorter hospitalizations, less postoperative pain,
faster recovery, and less expense for the medical
system.

The laparoscopic revolution has also allowed an
unprecedented opportunity to visualize the
anatomy and function of the abdominal organs.
The laparoscopist can directly see the numerous
connections and interactions between each
structure. Each organ has its own function
which supports and interacts with the others.
The complexity and the efficiency of the system
is awe-inspiring. The abdominal organs process
food intake: saving what is needed and elimi-
nating what is not. Food is chemically altered into useful
components which are subsequently distributed to the
rest of the body. Each organ is supported by its own arte-
rial blood supply and venous drainage. Each organ
communicates with other organs via nerve connections
and hormones. Can such complexity develop randomly
without an intelligent source? The answer is no.
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God has allowed man to develop devices that reveal the
magnificence of His creation. The Hubble Space Telescope
and the James Webb Space Telescope have produced
beautiful photos of the most distant stars and galaxies.
The Large Hadron Collider in Switzerland has peered into
the building blocks of matter: subatomic particles of mat-
ter being revealed. Voyager 1 and 2 space probes have
examined our own solar system, exploring and photo-
graphing the most distant planets. The Laser
Interferometer Gravitational-Wave Observatory has been
able to sense gravity waves of the universe for the first
time. God has given us ample opportunity to ponder and
admire His creation.

King David lived approximately 1000 years BC, but he
had a keen understanding and appreciation of God’s crea-
tion. In the Psalms, David states:

Psalm 8:1

Psalm 146:6 He (God) is the maker of heaven and
earth, the sea, and everything in them.

You have set your glory in the heavens.3

Psalm 139:13 You knit me together in my mother’s
womb.

Paul expresses very well the lesson of God’s creation in
Romans: 1:20, “For since the creation of the world God'’s
invisible qualities —his eternal power and divine nature—
have been clearly seen, being understood from what has
been made.” The laparoscope is another device through
which we can admire God’s handiwork. &=

13 Holy Bible, New International Version®, NIV® Copy-
right ©1973, 1978, 1984, 2011 by Biblica, Inc.®
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Laparoscopy and laparoscopic surgery have revolution-
ized both the diagnosis and treatment of many diseases.
Surgical procedures that once required extended postop-
erative recovery in a hospital now are completed as
outpatient procedures. How is this possible? How are
they done? These questions will be explored and an-
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