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Tiny holes, big surgery

Minimal surgery hurts less and scars less—hut is it right for you?

The opening for this robotically assisted operation is only '/2 inch wide. Rods equipped with tools like the forceps
below are manipulated through even smaller holes a few inches away by surgeon Michael Argenziano from a separate console.

BY AVERY COMAROW

Plugging “minimally invasive”
into an online search engine
like Google is like swinging
wide the doors of an over-
crowded theater. Pages pour
forth from hospitals, clinics, and doctors
proclaiming their prowess at performing
operations through small openings—so
small they need only a stitch or two to
close, maybe even just a bit of tape. Why
languish in a drab hospital room, groggy
with pain medication, a rolling IV stand
your constant companion? Instead, you'll
check out in a day or two, even after com-
plicated surgery, and zip back to your reg-
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ular routine in no time.
Barely a dozen years ago,
no one was talking about
minimally invasive surgery—
also called minimal-access or
keyhole surgery. Now these
procedures, done through
small openings rather than
long incisions—usually with the help of
a tiny video camera, or laparoscope, in-
serted into the body—are elbowing or-
dinary “open” operations aside. Rare is
the medical center without a depart-
ment, or at least a director, of minimal-
ly invasive surgery. Some surgeons want
to do away with open operations en-
tirely. A survey done for U.S. News by

1 Medtech Insight of Tustin,
Calif., of 17 kinds of surgery
performed in 2001 found
that an estimated 1.7 million
procedures—more than one
third—were done using min-
imally invasive methods.
The door opened in 1989
with laparoscopic cholecystectomy—trun-
cated to “lap choly” in surgeonspeak—or
removing the gallbladder with small tools
on long rods. Within a couple of years the
procedure became wildly popular. As pa-
tients heard about it, they began to insist
that they, too, wanted their gallbladders
removed with this wonderful new alter-
native to having their bellies sliced open,
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a long and uncomfortable recuperation,
and an unaesthetic scar. Hospital mar-
keters and consultants pricked up their
ears, surgical-device manufacturers
geared up to develop expensive new in-
struments, and the race was on. Should
you say yes if given a minimally invasive
alternative to conventional surgery?
Often—but not always. The surgeon’s and

Keyhole surgery

Even major operations are being
done through small incisions. The
totals represent 2001 estimates
Jfor both open and minimally
tnvasive methods.

ADRENAL GLAND

Remove all or part
Total: 8,000
Minimally done: 60%

L3

Remove from living
donor for transplant
Total: 5,300
Minimally

done: 95%

KIDNEY

Remove
kidney stone
Total: 377,000
Minimally
done: 90%

APPENDIX

Appendectomy
Total: 367,000
Minimally
done: 20%

HERNIA

Repair
inguinal hernia
Total: 987,000
Minimally
done: 12%
Source:

Medtech Insight,
Tustin, Calif.

hospital’s experience with the procedure
might be limited. It still might have quirks
to work out. It might pose dangers. And
the old way might be better. A pointed
discussion with the doctor is very much
in order.

SURGEONS LOVE TO CUT; IT IS BECAUSE
they can fix problems with their hands

ROD LITTLE—USN&WR

CHEST
Repair childs
sunken chest

Total: 2,500
Mini-
mally

done:
50%

HEART

Coronary
artery
bypass
graf
Total:
310,000
Minimally
done: 25%

STOMACH
Bypass for
weight loss
Total: 54,000
Minimally
done: 70%

GALLBLADDER

Completely remove
Total: 1.1 million
Minimally

done: 85%

UTERUS

Remove uterus
Total: 643,000
Minimally
done: 10%

LEG

Extract
saphenous vein
from leg for
heart bypass
Total: 279,000
Minimally
done: 5%
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that they gravitated to the operating
room. But some operations are so messy,
so crude, that some surgeons recoil.
That’s how Donald Nuss felt about the
Ravitch procedure. “I hated it,” says
Nuss, who as surgeon in chief at Chil-
dren’s Hospital of the King’s Daughters
in Norfolk, Va., had performed many of
them. “It was so brutal.” But like other
pediatric surgeons, he had no real alter-
native. Four decades after Johns Hopkins
physician Mark Ravitch published a de-
scription of his procedure in 1949, it re-
mained the standard method for cor-
recting the deformity called pectus
excavatum, or funnel chest. Several thou-
sand U.S. children, mostly boys, are born
each year with the condition, which
makes the chest appear punched in, as
if slammed by a cannonball. In extreme
cases, the sternum, or breastbone, near-
ly meets the spine. Out of embarrass-
ment, a boy may not want to go topless at
the beach or shirtless in skins-and-shirts
games. Many children self-consciously
hunch forward as they grow older, a pos-
ture that has become a badge of pectus.
Half or more need surgery because their
lungs are compressed and their heart
squeezed out of position. They may have
little endurance and are often short of
breath. Heart murmurs are common.

Lifetime scar. It is a dramatic defor-
mity; the equally dramatic Ravitch pro-
cedure restored the child to normal. But
when the surgeon was done, the stain-
less-steel basins contained heaps of mis-
shapen bone and cartilage taken from
the child’s rib cage, the sternum had been
methodically bent back and forth until it
broke, and the large chest muscles had
been sliced, peeled back, and reattached.
Boys carried a long scar down the mid-
dle of the chest, girls a scar across the
bottom, for life. And many of the chil-
dren developed breathing problems
years later because of extensive internal
scarring caused by the surgery, which
made the chest wall stiff.

Mired in the midst of a Ravitch in
1987, Nuss was struggling with a rib he’d
bent nearly into a U that refused to break.
Suddenly, he recalls, it came to him “like
a bolt of lightning”: If the chest was that
flexible, why hack out bone and cartilage?
A long, curved metal bar, shaped to the
patient and inserted beneath the ribs and
sternum, should pop the chest into the
right position and hold it there until
the bones remolded themselves into the
new configuration. Then the bar could be
removed. Lengthy incisions would be
avoided, because the bar could be pushed
into the side of the chest through a
small opening between the ribs, and out
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through another on the
other side. The procedure
would be as minimal as the
Ravitch was maximal.

Nuss tried out theidea on
his next pectus patient, a 5-
year-old boy. To get the bar
from one side to the other, it
had to be inserted with the
curve facing down. Using
ordinary Vice Grips pliers,
Nuss then grabbed one end,
an assistant across the table
grabbed the other, and on
the count of three they
flipped the bar 180 degrees
into position. When the
boy’s chest immediately
popped out, Nuss was elated.
“I'was surprised at how well
it worked,” he says.

Few innovations are hitch
free, however. Under con-
stant pressure from the
muscles and ribs, the titani-
um bar that was supposed
to hold the youngster’s
chest in place for two years
slowly buckled within six
months and had to be re-
moved. Even doubling the
bar wasn’t always enough.
Switching to surgical steel in
1994 provided the solution.
And for the first 10 years the
bar was maneuvered blind-
ly through the patient’s
body, with the volume on
the operating room’s heart-
beat monitor turned up to
alert the team if the bar
touched the heart. Then
Nuss had a patient “whose
heart rate went crazy.” So in
1998 he added a thoraco-
scope—a tiny video camera inserted
through an opening in the chest after car-
bon dioxide was pumped in to push the
lungs aside. Now Nuss could observe in
full color as the bar was eased across.

In 1997, Nuss and his team at the Nor-
folk hospital presented results from their
first 42 patients at a meeting of children’s
surgeons. In the conservative world of pe-
diatric surgery, the effect was as electric
as the introduction of the lap choly had
been. At least half of all pectus correc-
tions today are done using Nuss’s
method. Johns Hopkins Hospital in Bal-
timore, where Ravitch devised his pro-
cedure and where Nuss learned it,
switched about four years ago after sur-
geons there watched Nuss demonstrate.
Hopkins pediatric surgeon in chief Paul
Colombani has extended it to adults as

old as 48 who didn’t have the surgery as
children and couldn’t have the Ravitch
later because their stiffer bones made it
overly risky.

Quicker, easier. Nearly 500 patients
have had the procedure at Children’s
Hospital of the King’s Daughters. Al-
though the operating room is reserved for
two hours in case of complications, rarely
does a case take longer than 45 minutes,
compared with several hours for a Rav-
itch. Last month Nuss needed alittle over
an hour with Gabe Patgorski, a cheerful
and uncommonly calm 15-year-old from
nearby Chesapeake, Va., because the bar
repeatedly hung up on a small ridge of
cartilage, but soon the bar slipped
through. Nuss and his assistant slid “bar
flippers” (specially made to replace the
Vice Grips), onto the ends of the bar,

Named da Vinci,
the rohot looms
over the patient
like a praying
mantis. When a
tool has to he
changed, the arm
can be ordered to
remember its last
position. A moni-
tor (left) shows
the heart being su-
tured. Twin lenses
give Argenziano a
3-D view.

Nuss counted, “One, two . . .,” and in uni-
son they cranked the bar into position.
Gabe’s chest obediently elevated. He
went home the fourth day after surgery.
Following several weeks of healing, deep-
breathing exercises, and stretching, he’ll
be unleashed for everything except con-
tact sports until the bar is removed.
Gabe’s legacy from the $27,228 operation
will consist of two faint lines from the
bar, a smaller mark where the thoraco-
scope was inserted—and a perfectly or-
dinary chest outside and in. Most health
insurers cover the expense of minimal-
ly invasive operations without too much
resistance, since they would have done so
for the open version.

Given the long list of procedures now
done minimally, it is sobering that Nuss’s
innovative surgery is on a much shorter
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Two ways to fix a deformed chest

Children born with pectus excavatum, or funnel chest, look as if they've been punched in the breastbone. A major
operation to correct it, called the Ravitch procedure, is being replaced by Donald Nuss’s minimal approach.

OLD APPROACH

n Along incision is made
down the middle of the chest.

Cartilage

E Skin and muscles are peeled
back. From four to 10 sections
of cartilage are cut or pried out

and discarded.

Bar

B The breastbone is cut and
fractured. A short bar is wired to
the ribs to hold the chest in its
new position.

list that can claim technical superiority
and happier patients. Another is laparo-
scopic kidney donation. Aside from the
cosmetic advantages of a minimally in-
vasive procedure, a surgeon wants to do
the least possible damage to a healthy
person who is there to save someone
else’s life. In the open approach, an in-
cision of 8 inches or more is made along
the side of the body. Because of the size
of the cut, patients often develop nagging
problems such as a tendency of the
wound to reopen, and returning to work
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NEW APPROACH

1 A 1-inch incision is
made on each side of the
chest and a small one
toward the front; a
video camera is
inserted through the
small incision. An
“introducer” is worked across
the chest to make a tunnel.

2 The introducer is pulled back
through, and the tape is tied to a
curved pectus bar. The bar is
pushed through the tunnel,
curved side down. The tape

is pulled from the other side

to help move the bar along.

Pectus

Umbilical
bar

tape

S The bar is turned into
position with a pair of bar
flippers. The chest pops out.

T

k“ Pectus har

Bar flipper

Also created for this
surgery, this cranklike
tool fits onto the end of
the bar. Nuss used to
employ pliers.

Sources: Annals of Surgery; Donald Nuss,
Children’s Hospital of the King’s Daughters

may take six to eight weeks. Its use has
limited the number of kidney trans-
plants, less because of donor reluctance
than because of concerns about subject-
ing the donor to the operation. Laparo-
scopic techniques permit a kidney to be
removed through an incision of 2 to 2!/2
inches around the navel or, in a woman,
below the bikini line, plus small punc-
tures for the video camera and instru-
ments. The openings heal without leav-
ing noticeable marks, donors typically go
back to work in a couple of weeks, and an
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ntroducer

ROD LITTLE—USN&WR

Introducer

Created for the Nuss
procedure, the long
curved rod is blunt to
avoid injury. After it is
pushed through to the
other side of the chest,
cotton umbilical tape is
tied to an eyelet at the end.

’ Introducer

Umbilical
tape

S/, ~

" Bar flipper

estimated half of the people who need a
kidney come up with a donor.

Suppose you're a woman of childbear-
ing age and have large uterine fibroids—
benign growths in the organ’s muscle
wall. You're having heavy bleeding and
painful periods. In all likelihood, you’ll
be told your uterus has to be surgically
removed, putting an end to any child-
bearing plans; about one third of the
600,000 hysterectomies done every year
in the United States are because of fi-
broids. A minimally invasive procedure,
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A chest-popping bar

Last year a physician gave Gabe Patgorski a sports physi-
cal and recognized the signs of funnel chest. Last month
Gabe, 15, had minimally invasive surgery to correct it.

FINAL EXAM. The day before surgery at Children’s Hos-
pital of the King’s Daughters in Norfolk, Va., Gabe in-
spects his chest as his mother, Linda, looks on.

THE BAR. With Gabe asleep, surgeon Donald Nuss
checks the shape of the steel bar that will push the boy’s
chest into position. Disinfectant is deliberately pooled to
emphasize the depression’s depth and contours.

uterine fibroid embolization, can save the
uterus and shrink the growths by cutting
off their blood supply. The surgeon in-
serts a catheter into a tiny opening in the
groin. Guided by X-ray images, the
catheter is placed into the artery supply-
ing the growth with blood, and sand-size
particles are injected to block the flow.
The technique requires considerable
skill. But it works about 90 percent of the
time, leaving uterus, skin, and child-
bearing ability intact.

While minimal procedures can save
considerable time and trouble, that
doesn’t make them a cure-all. It’s one

thing to get back on your feet quickly, but
how good was the operation compared
with the conventional approach? Because
an operation is performed minimally
doesn’t mean it is safer. “There are sur-
geon-based outcomes,” explains Jonathan
Meakins, chairman of the American Col-
lege of Surgeons committee on emerging
surgical technology and head of surgical
services at McGill University Health Cen-
tre in Montreal. “Surgeons want to know
the repair worked: The hernia is fixed; the
bleeding stopped; the patient is cured. Pa-
tient-centered outcomes are different—
recovery to a normal level of activity, nor-
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mal eating habits.” Most people don’t
know enough, says Meakins, to ask
whether a procedure has surgical advan-
tages—and dangers. Minimal procedures
can be risky because even the simplest
ones are harder to do than their open
equivalents. That means the procedure is
harder to learn and possibly more haz-
ardous if a surgeon hasn’t done a fair
number and isn’t doing it regularly.
Miniature everything. The basics of a lap
choly can help show why. It is as straight-
forward as laparoscopic surgery gets.
Nothing is being fixed, only taken out, so
there aren’t many steps. The organ must
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