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Summary

We present our experience of one-time and secondary free bone plastic surgery of the mandible with
autogenous iliac transplants. We formed them with three-dimensional computed tomography skull
views to increase the cell osteoblastic activity and processes of regeneration and remodeling. On the
autogenous bone transplants we placed intraosseous dental implants - Bulgarian "SIP" system. We
followed the results from 3 to 5 years. They showed low level of resorption of the transplants and
normal dental rehabilitation of the patients. It increases their functional, aesthetic and psychosocial
recovery.

Keywords: mandibular defects, three-dimentional skull views, autogenous iliac transplants, dental
implants - "SIP" system.

Introduction

Mandibular defects may result after large
surgical interventions in treatment of blas-
toma processes or after trauma with high
kinetic energy. They are followed by severe
functional and aesthetic problems, which
need reconstructive surgery [1]. A great
number of authors define as basic methods
the one-step or secondary free bone grafts
[2-6]. When the spongious bone is used for
reconstruction of mandibular defects it initi-
ates microvascular anastomosis between the
vessels of the transplant and the recipient
site by the type “end to end”. The iliac
grafts, used for reconstruction of the lower
jaw survive in a way, usual in case of the
fractures treated by immobilization. That
supports the theory that they have enough
living cells with a possibility to produce
bone tissue. The anatomically shaped trans-
plant and its early mobilization are impor-
tant factors for the osteoblastic activity of
cells. This process enhances a correct mus-

cle tension and better bone repairing [7].
When there is a normal functional activity,
requiring adequate dental rehabilitation, the
resorption decreases [8].

The first note for prosthetic implant
reconstruction on defects of the lower jaw,
recovered by free bone grafts, is dated from
the beginning of the 90s and the results were
satisfactory [9]. The choice of different
types of implants is according to the thick-
ness of the bone and the type of prosthetic
rehabilitation. The choice of the bone grafts
depends on the size of the defect, quality of
the bone, the experience of the surgeon and
the operative risks in the donor site [8,9,10].
Frodel, Funkg, Capper, Fridrich, Blumer,
Haller, Hoffman [11] make a conclusion that
the most favorable for practice are the grafts
from the iliac crest and the fibula.

Good preoperative planning has a great
significance for the success of the mandibu-
lar reconstructive surgery and dental
implantology. New methods of visualization
were developed based on overlapping scan.
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Nowadays we have the needed database for
creating tri-dimensional (TD) images
[12,13,14]. The Shaded Surface Display
(SSD) method creates TD images, which
show the superficial structure of the skin,
bones and teeth. The Multiplanar
Reformatting (MPR) method with the help
of many cross-axial cuts of jaws, their alve-
olar crests and dental arches helps the pre-
operative planning in dental implantology.
The personal computers make their use by
clinicians possible. That enlarges the oppor-
tunity for direct measurements and more
exact realization of the operative plan
[14,15].

Purpose

Our purpose is to follow the results after
mandibular reconstruction with anatomical-
ly shaped autogenous bone transplants from
the iliac crest through tri-dimensional com-
puted tomography skull images. We fixed
on them Bulgarian titanic intraosseous
screw dental implants – “SIP” system.

Patients and Methods

Three male patients, aged from 32 to 49
years were treated by autogenous mandibu-
lar reconstruction with free bone grafts from
the iliac crest. In two of these cases the
defects are results from tumor ablation, his-
tologically proved as chondrosarcoma
(Figure 1) and recurrent ameloblastoma
(Figure 2). The lines of the resections were
made in the body, angle and the ascending
ramus of the lower jaw. In the case of the
patient with ameloblastoma we also made
an exarticulation. In the third clinical case
the defect in the mandibular body was a
result after a shot injury (Figure 3). A one-
step reconstruction was conceived in the
case of ameloblastoma and a secondary – in
the other two cases.

We used our own method to evaluate
the anatomical shape of the transplants from
the iliac crest and the size of the mandibular
defects with the help of three-dimensional
computed tomography skull images [16].
By SSD technique we received views in full
right and left profile. We corrected the size

OHDMBSC - Vol. IV - No. 4 - December, 2005

46

Figure 1.

Figure 2.

Figure 3.



and received on the computer screen the real
mandibular size. (Figure 4). We put the
scanned views of the healthy and affected
halves of the lower jaw one on the other. We
evaluated the size of the defect and the form
of the transplant. We made a model, which
was used in the operating room and took the
necessary segment of the iliac bone of the

patient, experiencing much more accuracy
(Figure 5).

We made an immobilization of the pre-
served part of the mandible in central occlu-
sion. We fixed cortico-spongious transplants
with functionally stabilizing osteosynthesis.
The masticatory muscles were sutured again
in their anatomical position. The intermaxil-

lary immobilization lasted 4 weeks.
The dental implants were fixed on

the transplants 18 months after the mandibu-
lar reconstruction. By the MPR method we
made their preoperative planning. We used
10 titanic intraosseous screwed two-step
Bulgarian implants – “SIP” system. The
diameter of four of the implants was 3,6
mm, 12 mm in length; six of them had 4,3
mm in diameter and 12 mm in length. The
patients were prosthetically recovered 4
months later with bridges. We followed the
results clinically and with X-ray from 3 to 5
years. The implants were estimated by the
criteria of Albrektsson, Zarb, Worthington,
Eriksson [17]. The percentage of marginal
bone failure and active bone-implant surface
were defined with segmental retroalveolar
X-ray control using the method of Van
Steenberghe [18], modified for the “SIP”
system by Iordanov [19]. To show the level
of resorption and atrophy of the alveolar

part of the grafts we used a combined scale
and the method of Kulikov [20], modified
by Popov [21] and Anastassov [22]. 

Results

In the early post-operative period the X-ray
observation showed in all patients a good
bone contact and fixation. After taking off
the immobilization we had a normal healing
process, clinically and radiologically. On the

6th month the soft tissue followed the con-
tour of the bone grafts in high percentage
(Figure 6).

After the 1st year we saw on radi-
ographs resorption in this part of the trans-
plants that substituted the ascending ramus
of the jaw (Figure 7). 

There were no changes in the contour of
the soft tissue and the balance in the lower
third of the face was good (Figure 8).

OHDMBSC - Vol. IV - No. 4 - December, 2005

47

Figure 4. Figure 5.
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After the insertion of the dental
implants the structure of the transplants was
satisfactory. Histologically we proved a nor-
mal bone with bone marrow. The implants
had good osteointegration (Figure 9).

After the 1st year, the marginal bone
loss (evaluated by the method of Van
Steenberghe) was in average 11% and the

active implant surface – 89 %. On the 3rd

year the marginal bone loss was 15% and in
the case followed five years there were no
changes. The percentage of resorption and
atrophy of the alveolar part of the trans-
plants surrounding the implants (estimated
by the method of Kulikov, Popov,

Anastassov) was 11% after the 1st year,

14% after the 3rd and the 5th year.

Discussion

The classical techniques for free autogenous
bone transplantation are still in use. Cortico-
spongious transplants from the iliac crest
satisfy the needs of the recovering surgery
of the lower jaw. The obtained results show
that the part of the spongious bone is substi-
tuted by cicatricial fibrosis in the ascending
ramus, but that did not affect the final
results. The principle of Wolff  “the form
and the structure of the bone depend on the
pressure of the muscles” must be respected.
The exactly formed transplants from the
iliac crest by the help of three-dimensional
computed tomography cranial images, put
in a proper position and early functionally
integrated with a rigid fixation, show opti-
mal regeneration and remodeling. The soft
tissues in high percentage follow the con-
tour of the iliac grafts. The improved aes-
thetic results increase the social adaptation
of the patients. The pain in the donor site
and the more difficult movement of the leg
is a disadvantage of the method but a good
surgical technique makes these complaints
decline in a month.

Figure 6.

Figure 7.

Figure 8.



The success of the use of dental
implants fixed on autogenous bone trans-
plants from the iliac crest proves their vital-
ity and decreases their resorption. The satis-
factory dental rehabilitation of the patients
and the good osteointegration proved that
the Bulgarian titanic implants – the “SIP”
system may be used very successfully in
cases with reconstructed mandibular
defects.
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