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Varioscope M5: A New Type of Magnification
System in Anterolateral Thigh Perforator

Free-Flap Surgery

Stefano Chiummariello, M.D.," Cristiano Monarca, M.D.,? Luca Andrea
Dessy, M.D.,? Carmine Alfano, M.D.," and Nicold Scuderi, M.D.2

ABSTRACT

Free microvascular tissue transfer has become a key procedure for the surgical

treatment of large tissue defects that requires specialized practitioners and magnification
nstruments. The operating microscope traditionally has filled this requirement. A study
was performed focusing on the evaluation of a new magnification system, the V. arioscope
M5 (Life Optics, Vienna, Austria), in reconstructive procedures with a perforator free flap.
The device was employed by the same operator during disscction and microvascular
anastomosis of 12 anterolateral thigh perforator flaps in head and neck reconstruction. The
need to operate in a different way, not provided by an operating microscope, gave us the
idea of exploring an alternative to the classical visualization systems. Specific advantages
such as reduced cost, freedom of movement, auto focus, minimal upkeep, and a variable
range of magnification are some of the reasons that convinced us to try this new type of
magnification system. Increasing interest in microsurgery magnification highlights the
need for further technical developments in this field. We consider the Varioscope M5 an
alternative option for surgical magnification in most free tissue transfers, especially when an
operating microscope is not supplied.

KEYWORDS: Perforator free flap, magnification system, microsurgical anastomoses

Since 1992, perforator flaps have permitted the
reliable transfer of the patient’s own skin and fat with
minimal donor-site morbidity.' A perforator flap is a flap
based on the dissection of a “perforating vessel” that
originates from one of the axial vessels of the body. It
passes through certain structural body elements and
interstitial connective and fat tissue, reaching the sub-
cutaneous fat layer. Surgeons usually discriminate be-
tween perforators that do not pass through muscle,
cither coursing directly through subcutaneous fat or
through an intermuscular septum, and those that do

pass through muscle.” Basing the blood supply of a skin
flap on one or more perforators is likely to provide a
versatility in design that includes as little or as much
tissue as required. This also permits a choice of orienta-
tion to allow primary closure. One of the key aims of a
perforator flap is to preserve the muscle, which reduces
morbidity by leaving functional muscle at the donor site.
Koshima and Soeda’ and Kroll and Rosenfield* sug-
gested that perforator flaps combine the reliable blood
supply of musculocutaneous flaps such as the free rectus
abdominis musculocutaneous flap with the reduced
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functional donor-site morbidity of a skin flap. However,
the elevation of perforator flaps requires meticulous
dissection of the musculocutaneous perforating vessels
through the underlying muscle. The dissection of the
small perforating vessels through the muscle or septum is
often tedious and can be challenging. It places greater
technical demands on the surgeon, usually with an
increase in operative time.> Another disadvantage of
perforator flaps is the high variability in the position
and size of the perforator vessels.®” Therefore, micro-
surgical success is closely linked to a clear and well-
magnified field of vision to achieve a correct flap ele-
vation and a proper anastomosing procedure. Loupes
and operating microscopes are the most widely used
magnification instruments. The operating microscope
traditionally has fulfilled this requirement, and its use
for accurate manipulation of structures < 3 mm is widely
endorsed.®” Other methods of magnification such as
optical loupes are also available, but these have been
usurped by the microscope at the time of anastomoses
even if they are still used for flap elevation. Problems
with illumination and the requirement of a fixed dis-
tance, with subsequent neck discomfort when using
loupes, has led to a search for other magnification
options to avoid or reduce these inconveniences. Re-
cently, a new enhanced visual microsurgical system was
introduced on the market, called Varioscope M5 (Life
Optics, Vienna, Austria). This device offers a better
technological support to the surgeon during microsur-
gical procedures and therefore on perforator microsur-
gery. We present our experience and comment on using
the Varioscope M5 for dissection of the anterolateral
thigh perforator flap (ALTp) and vessel anastomosis,
focusing on the pros and cons in terms of cost, technical
characteristics, and comfort.

MATERIALS AND METHODS

The study was performed at the Department of Plastic
and Reconstructive Surgery of “La Sapienza” Univer-
sity Hospital of Rome between 2005 and 2007. Pa-
tients requiring post-oncological reconstruction of the
head and neck were considered for enrollment in the
study. Patients had to be willing and able to comply
with the treatment and to give informed consent. A
therapeutic protocol was made to select patients, char-
acterized by inclusion and exclusion criteria. Inclusion
criteria were age between 18 and 65 years, an operable
tumor located in the head and neck requiring recon-
struction, and an indication for ALT)p for reconstruc-
tion. Exclusion criteria were the presence of an
associated vascular disease, a smoking habit, alcohol
abuse, hypertension, obesity, a clinically known history
of poor compliance to medical treatment, a clinically
clear deteriorating general condition, and cortisone-

based therapy.

All patients were treated by the same surgical
team. Flap dissection and vessel anastomosis were per-
formed with the Varioscope M5 device by the same
operator. Daily subcutaneous injections of calcium na-
droparin were administrated to all patients. Flaps were
monitored by visual inspection and eventually handheld
Doppler hourly for the first 3 days, then every 2 hours
until the fifth postoperative day.

At the end of the study, the operator compared
the Varioscope M5 to loupes (for flap dissection) and to
microscope (for anastomosis) in term of dimension of
surgical field, freedom of movements, focus rapidity,
consequence of the weight of the device on the cervical
spine, illumination, magnification power, and global
judgment, using five scores (42, a lot better; +1, better;
0, similar; —1, worse; —2, a lot worse).

Varioscope M5 Characteristics

Varioscope M5 is a sophisticated high-end head-
mounted vision system, weighing ~298 g, that combines
the traditional features of the Varioscope AF3 (auto
focus, zoom, and parallax control) with powerful illumi-
nation and high-end documentation (Fig. 1). Surgeons
can choose among light and camera options as well as
interchangeable oculars. It has a working range distance
of 300 to 700 mm; therefore surgeons have complete
freedom of movement, and the foot switch allows both
auto and manual focus. Varioscope M5 is characterized
by excellent mobility, enabling it to be carried from one
operating room to another. Moreover, a variable pupil-
lary distance and individual vision correction produce a
system that can be adjusted to each user, and modularity
guarantees flexibility. The most important technical data
include interchangeable oculars (x 20 [ x 2.9 to 7], x 14
[% 2.0 to 4.8], and x 26 [x 3.75 to 9]); field of vision
from 30 to 224 mm; pupillary distance from 56 to
74 mm; swiveling angle of 72 degrees; integrated light
optics with light cables with adaptors for most com-
monly used light sources; a head-mounted multivision
system with further possibilities for data visualization
(Augmented Reality, Navigation, and Photodynamic
Vision) and special teaching systems; and an inte-
grated auto-focus camera system with camera 0.5-inch
CCD color and 752 (H) x 582 (V) of effective video
pixels.

RESULTS

Twelve patients were enrolled in the present study:
8 women and 4 men. Patients ranged from 52 to 76 years
of age (mean, 60 years). Tumor histological type was
squamous cell carcinoma of the oral mucosa in four cases,
salivary gland carcinoma in four cases, and skin mela-
noma in four cases. In all patients, the reconstruction was
performed with an ALTp. During reconstruction, flap
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DISCUSSION

Microvascular tissue transfers are used extensively in
reconstructive plastic surgery. Since its introduction in
aural surgery in 1954, the microscope has developed a
great deal, and it is synonymous with microvascular
techniques. High magnification, together with illumi-
nation and zoom ability, are the microscope’s strong
points. However, the cost of the device, its bulk, the
requirement for trained personnel, the need for tilting,
and the difficulties in focusing in cavities are some of the
microscope’s drawbacks. Specific studies challenged the
microscope’s use in microsurgery and extolled the use of
high-power magnification Ioupes.g_]] Loupes are widely
used by plastic surgeons for routine skin-tumor removal
and for hand clinical cases. No adaptation period is
required, and the sense of freedom is incomparable.
Some authors have reported that the performance of
free flaps only using high-power magnification loupes
produces results comparable with the operating micro-
scope in terms of success rates and operating time.” !
Some authors indicated that in practiced hands, high-
power ocular loupes provide an alternative to the oper-
ating microscope for microvascular anastomosis of ves-
sels > 1.0 mm in diameter. They advocated use of the
loupe on the grounds of cost effectiveness, portability,
and operator freedom.'® Other authors suggest that
loupes should be used in so-called macro microsurgery
with vessels > 1.5 mm in diameter.'? However, prob-
lems were reported with illumination, and the requisite
of a fixed distance caused subsequent neck discomfort.?

Nevertheless, the range of achievable magnifica-
tion varies among these devices. The operating micro-
scope has a magnification range between x 6 and x 40;
the Varioscope M5 has a range between x 2 and x 9;
each loupe model has a fixed magnification ranging
from X 2 to x 6.

The purpose of this article was to focus on the
Varioscope M5 magnification properties in a more
demanding microsurgical technique such as the perfo-
rator free tissue transfers. Certainly, this device offers
many advantages during the performance of microana-
stomoses. The surgeon is allowed a closer access to the
field as well as a wider view of the field for improved
orientation. Its use is advocated on the grounds of cost
effectiveness, portability, efficiency, and operator free-
dom. Additionally, changes in viewing angle, depth of
field, and movements to a different area of the field are
easily accomplished with a change in the surgeon’s
position or head and neck position. The ability to obtain
swift magnification during different stages of an oper-
ation is an extra advantage of the Varioscope. This is
particularly useful when dissecting perforator flaps. The
Varioscope’s highest magnification is suitable, especially
at the initial dissection of the perforator artery.

Varioscope M5’s usefulness, however, is not with-
out limitations, and it has some drawbacks: The weight,

although almost three times heavier than a pair of high-
power loupes, is well balanced. The purchase price is
higher than for a pair of loupes.

In our experience, the total operation time using
the Varioscope M5 was absolutely comparable with the
time required for the same type of procedure using the
traditional operating microscope. The same operator
wore the device continuously for an average time of
2.5 hours. The continuous use was achieved voluntarily
to test the early consequences of wearing the device. The
operator complained about cervical neck pain on two
occasions. This problem occurred during the first cases
(the first and the fourth one). It was probably related to
improper wearing of the instrument, although properly
counterbalanced, or to an improper postural attitude.
The consequent continuous overload on the cervical
spine required the paravertebral muscles to overwork,
and cervical pain developed. A better wearing of the
instrument and more familiarity with it eliminated this
problem in the cases that followed. Later effects were not
evaluated in this study and would need longer and larger
series. Using the device for a long time during perforator
dissection, especially for the first cases, comes with an
extra cost in terms of fatigue and operative time. Gradual
use is urged, and switching to loupes during surgery
might be suitable, at least initially. To reduce such early
consequences, the use of the device probably should be
limited to specific surgical steps (perforator dissection
and vessel anastomoses) until more familiarity and com-
fort is achieved.

Furthermore, another problem with the Vario-
scope M5 is that it cannot be worn by the surgeon and
the assistant because the infrared auto-focus systems

converge. Two systems cannot auto-focus simultanc-
ously on the same surgical field. We did not have any
experience with this. Anyway, no difficulties arose when
using only one unit because the assistant wore x 3.5
magnification loupes during the procedure.

Also, the Varioscope MS5 leaves the operator with
less freedom of vision compared with a pair of loupes.
One cannot look over the top of the system and outside
of the Varioscope M5 like one can with a pair of loupes.

We believe that our success rate with perforator
free-flap transters was linked to our prior extensive
experience with the operating microscope. We also did
notice a definite learning curve, as shown in the last
anastomoses by the drastic reduction of the operating
times; in fact, all the international studies emphasized
the importance of the surgeon’s skill.

Anyway, the device provided a good field of vision
and comfort during the dissection of perforators, graded
as better than dissection with loupes (Table 1), and
during anastomoses, graded as similar to the microscope
(Table 1).

However, cost comparison with an operating
microscope depends on the model and the sophistication
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