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Clinical Results: 
VisuMax — the New 
ZEISS Femtosecond Laser

By Marcus Blum, M.D., and 
Walter Sekundo, M.D.

Premiere at the American Academy 

of Ophthalmology: The first clinical 

results with the new femtosecond 

laser from Carl Zeiss Meditec

As clinical associates of Carl Zeiss Meditec,
we have been involved with the VisuMax 
femtosecond laser for refractive corneal 
surgery from a very early stage. It was there-
fore a particularly exciting moment after
intensive preparation to step in front of a 

professional public with the clinical results of the first patient 
treatments and to present the possibilities of the latest 
femtosecond laser for the first time. 

The clinical results were achieved in two multi-center studies; the
most important results are described in this article. Both studies
have in common that the modern femtosecond laser procedure for
making corneal incisions was used; the treatments were done with
a prototype version of the VisuMax.

VisuMax creates and compresses laser light in very short laser
impulses and thus achieves an extraordinarily high energy density.
If the laser beam is focused intensely on the tissue, the tissue is
transformed into a gaseous plasma in the focus space. A micro-
scopically small gas bubble is formed, which creates a break in 
the tissue. If the laser beam is led through the tissue, a separating
surface then appears, which one can imagine as a dense bubble
rug. Because of the extremely short duration of the laser impulses
used (1 femtosecond equals 10-15 seconds), the procedure is called
a femtosecond laser incision. 

In the LASIK study, a combined treatment of a flap incision with
the VisuMax together with an excimer laser treatment utilizing the
MEL 80 was performed. The quality of the flap incisions achieved 
is shown in the Visante OCT image (Fig. 1). The nominal incision
depth (here: 120 µm) was set by the operator. Variation over the
width of the incision is quite small, and the making of the incision
is very steady and parallel to the surface of the cornea. 

Fig. 1 Cross-section through the cornea after flap incision with the
VisuMax femtosecond laser. The incision surface can be clearly 
made out (Coherence tomographic image from the Visante OCT).

With regard to post-op vision, safety, and desired refraction, the
clinical results were in agreement with the known exceptional
results of the comparable LASIK studies of the MEL 80. 

Special attention was paid to the total laser use. The femtosecond
flaps could be opened without problem, and the refractive 
correction with the MEL 80 excimer laser could be achieved 
with no waiting time. No impairment of the eye tracker function
was observed.

We entered a completely new application field with the study 
of the new FLEx procedure. In the femtosecond lenticule extraction
(FLEx), the refraction correction is achieved by cutting the intra-
stromal lenticule, followed by the manual removal of this lenticule. 

This process demands an extremely precise three-dimensional 
incision and stable position of the device over the eye. The contact
glass principle precisely matched to these requirements was also
evaluated in our studies. In addition, it should be emphasized that
the suctioning of the eye resulted neither in a significant increase
of internal eye pressure nor in temporary loss of vision. Thus the
physical relationship of the VisuMax to the eye is very gentle 
compared to other devices.
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We can currently report on 1-month results of 10 treated eyes. Not
one of the eyes lost more than 2 lines of vision, and thus the new
procedure can be classified as safe. We would like to present one
case as an example (Fig. 2). Both the post-operation vision of 1.0
uncorrected and the desired refraction are very satisfactory for this
early phase of clinical testing. Even the topography after treatment
(Fig. 3) shows a well formed optical zone with a slightly prolate
form; additional wave front measurements confirm this finding.

Fig. 2 FLEx curtain picture (male, age 33)

Fig. 3 Corneal topography after FLEx-treatment (4 weeks post-op)

In summary, we can currently determine for both studies that the
transfer from the laboratory to clinical practice was accomplished
without incident.

For the new FLEx method, the principal feasibility with the VisuMax
femtosecond laser was proven. Initial results exceeded our expecta-
tions. On the basis of the very promising early results of this new
procedure, we will continue this study and report subsequently on
the clinical results. 

LASIK flaps were cut precisely and reproducibly. The combination
with the MEL 80 excimer laser results in an integrated treatment
that is characterized by outstanding results and an efficient course
of events.

The new VisuMax femtosecond laser has already given impressive
proof of its potential for a broad refractive-surgical spectrum of
applications in clinical use.

Glossary

Flap - Lamella of the foremost corneal layer 
fs - a femtosecond equals 10-15 seconds 

Parameters Pre-op Post-op (1 month)

Sphere/cylinder/axis -5.50 D/-0.50D/15° +0.50 D/-0.75D/15°

UCVA <20/200 20/20

BSCVA 20/20 20/20


