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Fig. 10_Case report, patient Z. E.,
43-year old male: (a) Mirror view of
local preoperative situation.

(b) With splint using a reference ball.
(c) Panoramic x-ray scan with refer-
ence ball (diameter 5 mm) in the area
of designed augmentation and im-
plantation.
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Results: Case report

In Figures 10 to 15 the course of a clinical sinus
floor membrane elevation using the BLC System is
presented with intraoral photographs and
panoramic x-ray scans.

One week before the surgical operation the pa-
tient (Z. E., 43 year-old male) was verbally informed
about the operation technique and risks, and also by
aletter.Onthe operation day the patientwasin good
healthy condition, anamnesis and gross clinical ex-
amination did not show any signs of cardiovascular
ormetabolicdiseases;alsoallergic reactionsagainst
iodine or thyroid gland dysfunctions were not
known.

Figure 10a gives the local preoperative situation
in the upper jaw of the patient (mirror view). The
teeth in region 25 to 28 are missing. The clinical as-
pectindicatesthatasignificantresorption has taken
place in the edentate area of the alveolar ridge. Fig-
ure 10bshowsthesplintinsitu performed witharef-
erence ball that is placed in the area of the surgical
operation provided. The respective panoramic x-ray
scan in Figure 10c shows that the height of bony si-
nus floor has been reduced by the resorption
processes to a minimum of 0.4 mm.

Figure 11 demonstrates the removal of the at-
tached gingiva (a). The mucosa is drilled up to the
compacta of the sinus floor using a trephine drill (b).
The mucosa punch is kept in a sterile compress

Fig.10b

soaked with physiological saline for the ex-vivo-
preservation of its vitality (c). In Figure 11d the dis-
tance tube with the guide is positioned to the de-
nudated bone; the appropriate drilling weakens the
bony sinus floor to a residual thickness of 1 mm.

Figure 12 shows that the borings coming to
hand—bone chips and marrow—are harvested in a
sterile chamber (a) to be subsequently mixed with
B-tricalciumphosphate (b) and autogenous venous
blood (c).

Figure 13 showsthe positioning of the osteotome
guidance instrumentinto the osteotomyand itsun-
derpinbytheapicalsecurityscrew (a). Upon the han-
dle of the inserted mandrin, two soft beats are di-
rected with a hammer to impress the residual bony
floor (after milling) 1.5 mminto Highmore's antrum
(0).

Following a positive mobility test of the im-
pressed bone (and attached mucosa), the osteotome
guidance instrument is reinserted and the mandrin
replaced by the ventilated balloon catheter (Fig.
14a). Then the balloon is blocked-up repeatedly (at
least 5 times) with increasing fluid volume.

After removal of the osteotome guidance instru-
ment, the balloon catheter is directly reinserted into
the elevated subantral/submucosal space (Fig. 14b)
and blocked-up with the radio-opaque fluid. The re-
sult of the balloon-assisted mucosa lift is demon-
strated in the panoramic x-ray-scan (Fig. 14c). The
balloon contains 1.5 cc of Ultravist; the space
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Fig. 11_Case report, patient Z. E.,
43-year old male: (a) and (b) Instru-
mental gingiva punching. (c) Gingiva

punch stored in a sterile container

with a saline saturated swab.
(d) Milling the alveolar process using

the distance guide with the proper

distance tube (the bony sinus floor is
thus reduced to a thickness of ap-

prox. 1 mm).

Fig. 12_Case report, patient Z. E.,
43-year old male: Preparation of the
augmentation material to be used.
(a) Bone chips harvested during
milling of the alveolar process are

kept in a sterile chamber. (b) Bonit

Matrix® (1.0 cc) is mixed with the au-
togenous bone chips harvested.
(c) Venous blood is added to the aug-

Fig. 12a
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mentation material.
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gained, however,amountsto 1.8-2 ccand the height
of the elevation of the Schneiderian membrane
comesto 12 mm.

After removal of the balloon catheter, the aug-
mentation mixture (Fig. 12) is inserted through the
osteotomy in layers (Fig. 15a). The prefinal aspect
(before insertion of the gingival punch and its fixa-
tion by a suture) is shown in Fig. 15b. The postoper-
ative panoramic x-ray scan (Fig. 15¢) demonstrates
that the submucosal space is totally filled by the
augmentation material.

_Discussion

The BLC System for the sinus floor mucosa eleva-
tion in all pre-clinical and clinical studies published
up until now2-6 proved to be a simple, easy to learn
and comfortable to handle technique. Whether the
gingiva propria covering the alveolar ridge is taken
off by punch or mucoperiosteal flap remains the de-
cision of the implantologist.

The first step to be taken in careful consideration
is the weakening of the bony floor of the sinus by
precise milling. This should, by no means, penetrate
the sinus floor compacta completely. All subsequent
steps are secured by the precise interplay of the BLC
instruments: The remaining bone is cautiously
pushed with the mandrin towards the subantral
space, and the sinus membrane is detached by the
application of a balloon that can gradually be
blocked up.

Special surface reliefs of the sinus floor like the
Underwood septa mentioned are—in the height of
less than 5 mm—no obstacle for the BLC system and

no cause for possible ruptures of the membrane.
These traumas, however, are very often associated
with the use of both the direct and the indirect sinus

lift techniques.

According to the author, the Summers OSFE
method?islimited toamaximum elevation height of
3-4mm.The BLCSystemrendersitpossible toliftthe
Schneiderian membrane up to a height of 10 mm
and more, still remaining on the safe side.23 Numer-
ous pre-clinical experiments with human prepara-
tions®® have shown that the benchmark area of the
sinusmembraneislocatedin the deepestlayerof the
lamina propria, the reticular stratum (exact histol-
ogical definitions are defined in paper #3).

This layer obviously seems to be the so-called lo-
cus minoris resistentiae of the sinus mucosa as far
asitsdetachmentfrom the lying bone underneathis
concerned. Therefore, the nutritional layer of the si-
nus mucosa, the vascular stratum of the lamina pro-
pria, is always kept intact when employing the bal-
loon assisted mucosa separation.

On the one side, this means that the Schneider-
ian membrane lifted with the balloon is always ca-
pable of being sufficiently supplied by blood from
the edges of its elevation. There is no risk of the de-
velopment of a mucosa necrosis due to a lack in
blood circulation. On the other side, the periosteal
part of the reticular layer of the mucosa remains in
contactwith the bone walls—from here vascularisa-
tion and osteoneogenesis in the augmentation ma-
terial can proceed immediately after its implanta-
tion.

The use of a distance tube and guidance system
for the precise milling of the bony sinus floor has at

Fig.12¢
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Fig. 13_Case report, patient Z. E.,
43-year old male: (A) Insertion of the
osteotome instrument into the bore
hole and positioning of the security
screw to gingiva level. (b) Impression
of the residual bone into the sinus
(approx. 1 mm) by a few slight beats
upon the grip of the mandrin.

Fig. 14_Case report, patientZ. E.,
43 year-old, male: (a) Following the
mobility test, the mandrin is substi-
tuted by the balloon catheter; this is

blocked-up 5 times with a radio-
opaque fluidity. (b) After the mem-
brane-elevation procedure, the os-
teotome instrument is replaced by
the balloon catheter, which is
blocked-up by 1.5 cc of the radio-
opaque fluidity. (c) Panoramic x-ray
scan of this balloon in situ.

Fig.14a
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least two positive effects. First, the Schneiderian
membrane is protected againstdrilling trauma. Sec-
ond, this system possesses a major positive psycho-
logicalaspect. The hand with the milling-supporting
instruments is separated from the hand with the
drill. Thus, the milling procedure can be conducted
with a higher accuracy.

Besidesitsradiological visibility, the use of Ultra-
vist 240 asa blocking-up fluid has the following ad-
vantage:The force thatisapplied with manual pres-
sure on the piston of the syringe operates more
slowly and more controlled due to the higher vis-
cosity of the contrast medium compared to saline.

With the BLC System the entry to the sinus floor
can be chosen individually:

(1) For example, a crestal access is decided when
the simultaneousinsertion of animplantis possible.

(2) The ventro-lateral entry to the maxillary sinus
can be selected when an upper jaw bridge is still in
function and the alveolar bone beneath exhibits a
vertical height of less than 3 mm.

Clinically the BLC System has been used so far in
more than 800 clinical cases.24>78 One of these cases
is demonstrated in the submitted publication. Here
a two-phase procedure of augmentation and im-
plantation due to osseous conditions (Fig. 10c) was
inevitable.

After milling and opening of the entry to the si-
nus floor, it could be established with a probe that
the infractured residual bone with its surrounding
sinus membrane was freely movable. It must be re-

peated that safe access to the sinus is not guaran-
teed with the cylinder drill when the vertical bone
height has not been exactly established. The special
guidance system for the use of twist drill with a
drilling stop supports secure access to the sinus. The
movable mandrin-impressed residual bone permits
safe introduction of the balloon and its untroubled
blocking up to the desired height.

After experience with extensive pre-clinical ex-
aminations and clinical observations, the BLC Sys-
temiseasy to teach, tolearn and to handle. The time
period between milling the entry to the sinusand its
closure after bone grafting is relatively short. An ex-
perienced implantologistwillmanage thisoperation
in less than 10 minutes. Another advantage of this
balloon lift in comparison with the open lift is obvi-
ous: postoperative soft tissue swelling and pain are
reduced to a minimum.

Published clinical studies with the BLC System
show that with the balloon, an absolutely sufficient
vertical height of the mucosa can be obtained; radi-
ological observations indicate that starting with a
balloon volume of 0.2 cc (corresponding to a height
0f0.2 mm) each additional 0.1 cc elevates the mem-
brane 0.1 mm. Thus, with a blocking-up volume of
1.0 cc, the balloon lifts the membrane up to 10 mm.
This means that the total subantral space amounts
to 1.2 cc of volume

Lastbutnotleast, the elasticityand the retraction
forces of the sinus membrane elevated with the bal-
loon remainunchanged. Consequently, the balloon-
lifted membrane will compact the augmentation
material after its implantation, thus supporting the
process of stabilization and vascularisation of the




mixture of autogenous bone chips harvested during
milling, alloplastic bone defect filler granules (with
internal interconnecting pores) and freshly with-
drawn venous blood from the patient.

_Summary

The Balloon-Lift-Control (BLC) System—basically
derived from the skin-expansion technique of der-
matologists—was primarily discussed by the au-
thorsasasinus-membrane- elevation systemin the
early 1990s. In 1996, the first experiments were be-
gun using self-constructed PVC catheters to the tip
of which condoms were glued. These first experi-
ments were performed on human formaldehyde-
fixed head preparations.The resulting PhD thesis®
was presented before the Medical Faculty of the
Ludwig-Maximilians-University of Munich in 2002.

Thereafter, in cooperation with industrial com-
paniesand escorted by further in-vitro experiments,
a step-by-step system was developed consisting of:
(a) a secure bone drilling device for the preparation
of the access to the sinus floor, (b) an osteotome set
toimpresstheresidual bone into the maxillary sinus,
and (c) a balloon catheter to elevate the sinus mu-
cosa to the height necessary for a functionally ef-
fective bone augmentation.

In the meantime, numerous results of pre-clini-
calandclinical testsemploying this BLC system have
been published. The common consent of these ob-
servations is that this technique combines the ad-
vantages of a minimal invasive, mostly complica-
tion-free treatment with the possibility of creating
a vertically optimal implant bed. The application of
the BLC System is systematically described and dis-
cussed.

The case presented givesa shortreview of the ap-
plication of the components of the BLC System and
the anticipated results. Despite the prima vista sim-
plicity of the system components and its relatively
easy application, itis highly recommended that use
the BLC System should be restricted to surgically ex-
perienced dentists in possession of a profound
knowledge of the orofacial topographic anatomy
and having a command of the basics of bone atro-
phy, osseous regeneration and bone remodelling._
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Fig. 15_Case report, patient Z. E.,

43 year-old male: (a) Augmentation
mixture put through the bore hole
into the submucosal space. (b) Final
view of the operation site before clos-
ing the soft tissue defect with the gin-
giva punch keptin sterile saline (mir-
ror view). (c) Panoramic x-ray scan
with the implanted augmentation
material.
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