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E
[forts to explore the cavities of the human body date back to

Hip pocrates;' who pioneered "endoscopic" procedures by per-

forming rectoscopy. The following 2400years brought tremendous

technical advances and an understanding of normal and abnormal

human anatomy and physiology. In this century, organ transplantation,

microsurgery, and most recently fetal surgery? have stepped out of the

realm of science fiction and into reality.

Concurrent developments in video-
scopic surgery continue to evolve at a
rapid pace: many operations in general
surgeryl,4 and in almost every surgical
subspecialty5,6,7,s can now be successful-
ly performed videoscopically. Less pain,
faster recovery, shorter hospitalization,"
and less scars are alluring, especially for
the patient. Longer operating times,
expensive and highly sophisticated new
equipment, new skills for the surgeon
to learn, and the constant need for well
trained assistants are disadvantages of
the videoscopic surgical endeavor.

Plastic surgeons must decide
whether to embark on videoscopic plas-
tic surgery with innovative enthusiasm
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or to defer acceptance based on conser-
vative caution or other factors.

This article summarizes the essen-
tials of videoscopic aesthetic, plastic,
and reconstructive surgery (referred to
as "VAPRES") and reviews current
applications and future proposals.

Differences between open and
videoscopic surgery

Open and videoscopic surgery are
fundamentally different (Table 1).

In the latter the surgical field is
accessed via insertion of multiple ports
and their strategic placement is
required if the operation is performed
within a preexisting cavity (abdomen,
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chest). A small skin incision is needed if
the cavity is to be created surgically.
The latter applies to VAPRES in partic-
ular, since the vast majority of proce-
dures involve dissection of tissue planes
beneath the skin. The videoscopic
approach is categorized as minimally
invasive when compared to the exten-
sive incisions associated with the open
approach.

The view of the surgical field
changes in a complex manner. The fieldFigure 1: Instrumentation, Karl Storz GMBH & Co.,

Tuttlingen, Gennany.

Figure 2: Phase 1 of the videoscopic training: "Black box" knot tying.

Figure 3: Surgical glove model after a videoscopic training session.
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is displayed on a video monitor, thus
three dimensional (stereoscopic) vision
is reduced to two dimensions. Since
visual perception is created by the
brain, training enables the surgeon to
overcome the missing third dimension
to a large extent. In addition, the image
is magnified to the order of 2-10 times.
Magnification is associated with the loss
of the normal peripheral vision and a
reduction of the surgical field.
Moreover, the view is controlled by an
individual who handles the videoscopic
camera. Thus, a well-trained cameraper-
son, who can effectively cooperate with
the surgeon is needed. Otherwise the
procedure can neither be performed
scifeIy nor within a reasonable amount cif
time. Alternatively, a single-operator
system has recently been developed 10 in
which the surgeon's non-dominant hand
guides the retractor and endoscope. It
eliminates the need for a trained assis-
tant, but forces the surgeon to operate
with one hand only.

Since videoscopic surgery is per-
formed within a cavity, space is limited.
Laparoscopic surgery offers a relatively
large space once abdominal insufflation
is established; however the working
space within surgically created cavities
is much more restricted (e. g. in plastic
and reconstructive surgery). In open
procedures, the surrounding space and
the surgical field are visually continu-
ous; in videoscopic surgery, they are
visually compartmentalized.

Instruments must be specifically
designed to meet the special require-
ments of videoscopic surgery. They are
inserted through a small opening and
operated by "remote" action; that is
they have a long, thin shaft with the
operating part at the tip and the handle
at the opposite end of the instrument.

In open surgery, the perceived visual
field can be immediately extended to
peripheral fields of vision. In contrast,
the videoscopic visual field is restricted
to the image displayed on the screen.
An increase of magnification leads to a
decrease of the surgical field. It is, of
course, possible to pan the image, how-
ever this causes temporary disorienta-
tion.

The above-mentioned factors
together with magnification influence
the working speed. Videoscopic surgery
requires much slower movements than con-
ventional surgery. The movement pat-
tern is comparable to a tai-chi exercise.

In summary, videos co pic surgery
requires modified eye-hand coordina-



tion. Meticulous set-up before starting
surgery and before each new surgical
step is essential. Slow and perfectly
controlled as well as highly choreo-
graphed movements performed close to
the tissue planes are dictated by the nar-
row surgical field. The limited working
range of the instruments, and the miss-
ing third dimension add to the chal-
lange.

Characteristics o[VAPRES
The videoscopic approach may be

advantageous when large tissue planes
are to be surgically manipulated. The
visible scar is reduced to one or two
small skin incisions which compares
favorably to the long skin incisions to
(one or more) if the operation is per-
formed conventionally. The incision site
may be distant from the site of dissec-
tion (see currant applications). VAPRES
provides many other advantages as well
(see above).

For most of the VAPRES procedures,
the working cavity is created surgically
and maintained mechanically. The tech-
niques include a small skin incision to
identify the proper tissue plane. A surgi-
cally created pouch can then be held
open by a multifunctional hand retrac-
tor. The endoscope and instruments are
then introduced. A 10 mm laparoscope
is commonly used because it provides
the required critical image quality. The

Figure 5: Porcine animal model set-up.
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0M!l
incision
direct
stereoscopic
scale 1:1
panoramic
the surgeon's
direct control
surface + open space
short
unlimited
fast
long
extensive

Differences between open and videoscopic surgery

Access
View

Surgical field
Instruments
Working range
Working speed
Postoperative recovery
Cosmetic sequelae

Videoscopic
multiple ports
indirect (monitor)
two-dimensional
2-10x magnification
conical
the cameraperson's
indirect control
cavity + closed space
stemmed
limited
slow
short
minimal

Table 1.

FIgUre 4: Phase 3 of the videoscopic training: Dissection on anesthetized animal •

•
Figure 6: Topographical anatomy of the latissimus dorsi muscle in the pig.
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Figure 7: Left latissimus dorsi flap ILDFI mali<ed for, open procedure. Figure 8: LDF surface partly exposed. Note the length of incision.

Figure 9: Dissection of the LDF. Skin perforator being transsected.

Figure 11: LDF transected, skin incision closed. Note length of the suture.

Figure 10: Dissected left LDF exteriorized, open skin incision.

Figure 12: Right latissimus dorsi flap mali<ed for endoscopic procedure.
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Figure 13: The skin incision is placed, the videosopic instruments introduced.

Figure 15: Creation of the working channellvideoscopic viewl.

Figure 17: Surgical dissection on top of the muscle with scissors lvideoscopic
viewl.
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Figure 14: Videoscopic muscle dissection.

Figure 16: Surface of the LDFlvideoscopic viewl.

F'lgUre18: Larger part of the muscle is dissected lvideoscopic viewl.
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Figure 19: Right latissimus dorsi flap after videoscopic dissection, still F'lgUre 20: Deep epigastric vessels lIaparoscopic view).
pedicled.

F'lgUre 21: Peritoneum incised, epigastric vessels exposed lIaparoscopic view).

F'lgUre 22: Ligation of the deep epigastric vessels lIaparoscopic view).
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CLINICAllY PERFORMED VAPRES
PROCEDURES'

Coronal face lift10,17, 18

Facelift 10

Transaxillary augmentation
mammoplasty" 19, 20

Breast implant capsulotomy"

Abdorninoplasty"

Assisted suction lipectomy"

Tissue expander trnplantation"

Latissimus dorsi harvest"

Fascia lata harvest'?

Omentum flap harvest=

Table 2.

POSSIBLE FUTURE VAPRES
PROCEDURES

Facial nerve surgery, facial
reanimation

Rhinoplasty

Ligation of the deep epigastric
vessels (pedicled TRAM flap)

Muscle flap harvest: TRAM, tensor
fasciae latae, gracilis

First stage of delayed flap harvest
(TRAM, latissimus dorsi)

Microvascular angioscopy24

Mass resection

Sural nerve harvest

Table 3.



4 mm laparoscope is more appropriate
for facial procedures but the image qual-
ity is somewhat inferior. From this
point, the operation is continued video-
scopically. The working cavity grows
larger as the operation proceeds, requir-
ing the insertion of progressively larger
hooks. Alternatively, specifically
designed dissecting balloons can be
used. Insufflation of surgically created
cavities is possible but may cause exces-
sive CO

2
diffusion into the surrounding

soft tissue with emphysema formation
and possibly other complications. The
technical equipment used in VAPRES,
the instrument set-up, blunt and sharp
dissection, hemostasis, and knot tying
do not differ significantly from other
fields of videoscopic surgery. In some
situations, the extremely limited work-
ing space requires specially modified
instruments (Figure 1.) for instance, to
cut the insertions of the latissimus dorsi
flap, or cautery forceps for smaller
bleeders encountered during extensive
tissue dissection.

Of note, VAPRES can completely
replace certain open procedures such as
the coronal face lift or trans axillary aug-
mentation mammoplasty. On the other
hand, VAPRES can be a component of a
combined procedure, such as the fascial
plication in an abdominoplasty.!? or the
flap harvest in a free flap procedure.
The videoscopic harvest of the latis-
'sirnus dorsi flap is illustrated in the
porcine training model (Figures 7-19).

Training
Training is key. Since videoscopic

surgery represents an entirely new sys-
tem of surgery, the learning process
includes basic knowledge of equipment
(camera, various endoscopes and
instruments), strategies of camera and
instrument set-up, as well as the surgi-
cal skills of tissue dissection, clipping,
suturing, and knot tying techniques. II

Insufficient training invariably leads to a
higher complication rate, 12,13 frustration
to the surgeon and his team. Poor
preparation to undertake these proce-
dures may result in a disreputable asso-
ciation with videoscopic surgery. An
ideal sequence of training steps begins
with a "black box" learning phase
(Figures 2 - 3). After 16 hours the
trainee becomes familiar with the basic
handling of the equipment and instru-
ments while practicing suturing and
knot tying techniques on synthetic
materials.14,15 The next phase (16
hours) encompasses dissection, sutur-

ing, and knot tying in non perfused ani-
mal tissues. Finally, operations per-
formed in anesthetized animals for
another 8 training hours (Figure 4) are
indispensable before starting VAPRES
in patients. Optimally operations in
human cadavers would conclude the
training.

We developed a porcine model
(Figure 5) to specifically train in
VAPRES. The pig was chosen because it
is an established videoscopic training
model. Its size and anatomy allow the
performance most of the current
VAPRES procedures. It is easy to anes-
thetize and cost effective.

A comparison of the open and video-
scopic harvest of a latissimus dorsi flap
is shown as an example in figures 7-19. ,
The open latissimus dorsi harvest is a
common operation'? and therefore is
not described here. For the videoscopic
procedure, a 3 em skin incision is
placed at the anterior border of the
latissimus dorsi flap and the muscle
plane is prepared , creating a pouch. A
special retractor, to which the 30
degree laparoscope (Karl Storz GMBH
& Co., Tuttlingen, Germany) is
attached, is introduced into this pouch.
This combines exposure, tissue retrac-
tion and visualization all-in-one.
Dissection of the upper and lower mus-
cle surfaces and clipping of the vascular
branches to the serratus muscle can
then be performed videoscopically.
When the dissection is completed up to
the thoracodorsal pedicle, the latissimus
dorsi flap is exteriorized. The pedicle is
then dissected under direct vision using
standard surgical instruments. As
required, the origin of the muscle, the
thoracodorsal nerve, and the vascular
pedicle can be transected. Analogously,
other VAPRES procedures can be per-
formed using this porcine model.

Current applications
Today, VAPRES is not yet common

and accordin~ly the available literature
is scant.IO,17-2 However, an increasing
number of reports are being presented.
Currently, aesthetic indications account
for the majority of VAPRES proce-
dures. Except for the latissimus dorsi
harvest, fascia lata harvest, and
expander implantation.I'' there is little
information regarding other recon-
structive interventions. The currently
performed clinical VAPRES procedures
are summarized in Table 2.

The videoscopic technique for coro-
nal and face lift enhances visualization
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of nerves and muscles and allows
"remote" surgery without additional
incisions.

This procedure is limited to patients
where resection of redundant skin is
not necessary. Selective treatment of
glabellar frown lines can be achieved by
videoscopic resection of the procerus
and corrugator muscles. 10 VAPRES
assistance in transaxillary augmentation
mammoplasty optimizes the creation of
the implant pocket. Similarly, transaxil-
lary capsulotomy avoids large submam-
mary incisions. Tissue expander
inflation can be started immediately"
after VAPRES assisted implantation,
because the skin incisions are remote
from the expander. 10

Although the videoscopic harvest of
the latissimus dorsi Significantly reduces
the length of the incision and shortens
the recovery time, the incidence of
seroma formation remains unchanged
(Bostwick, personal communication).

Of note, equipment set-up and
operative procedures are generally
more time consuming than in open pro-
cedures.

Future applications
The successful clinical introduction

of VAPRES procedures together with
an increasing number of videoscopic
plastic surgeons will stimulate research
activities. The procedures, which are
currently being evaluated conceptually
or tested in animal models, are summa-
rized in Table 3.

Flap harvest, especially the first stage
in delayed flap harvest (Figure 20-22)
can potentially be performed video-
scopically, TRAM, tensor fascia lata and
gracillis muscle flap are potentially suit-
ible for VAPRES because of their topo-
graphical characteristics. Another field
of interest is facial reanimation. In par-
ticular, the midfacial insertion of the
transplanted muscle could be more
accurately done using videoscopic tech-
niques. Possibly a one staae facial reani-
mation including muscle transplant and
nerve coaptation can be realized using a
combined videoscopic-microsurgical
technique." Benign tumors, which do
not involve skin, may in the future be
resected videoscopically. This approach
is intriguing especially for masses locat-
ed in areas where the scar from an open
resection could cause functional or cos-
metical problems, for example the sole
of the foot or the face.

Certainly, in the coming years many
more procedures will be added to these
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lists and also eliminate some which will
have shown no real benefit from the
videoscopic approach. One of the few
surgical specialties not yet conquered,
is microsurgery. The development of
videoscopic microneurovascularsurgery rep-
resents a major challenge for the plastic
surgeon.
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