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Morbidity of harvesting of retromolar
bone grafts: a prospective study
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Abstract: 20 retromolar bone grafts were harvested in outpatients for augmentation of the
implant site from January to June 2000 (10 female, 10 male, 40.9 ∫ 12.8 years, minimum 17
years, maximum 66 years). The aim of the study was to assess typical complications of this
procedure in a prospective manner. For the determination of the superficial sensory function
of the inferior alveolar and the lingual nerve, an objective method was used. The bone grafts
were harvested for single tooth reconstruction. In 14 cases a ridge augmentation and in 6 cases
an endoscopically controlled crestal sinus floor elevation was performed. Preoperatively, the
height of bone above the cranial aspect of the inferior alveolar nerve in the retromolar
region was assessed radiologically with known markers. The maximum mouth opening was
determined. The superficial sensory function of the inferior alveolar and the lingual nerve
was assessed with the Pointed-Blunt Test, the Two-Point-Discrimination Test and the objective
method of the ‘Pain and Thermal Sensitivity’ Test (PATH Test). Moreover, the pulp sensitivity
of the teeth of the donor site was determined by cold vitality testing. All tests were repeated
1 week postoperatively. Intraoperatively, the width of the retromolar region was measured
with a caliper. The patients rated the operative strain on a visual analogue scale. The height
of bone above the inferior alveolar nerve in the retromolar region was 11.0 ∫ 2.2 mm. The
width of the retromolar area was 14.2 ∫ 1.9 mm. Postoperatively, the maximal mouth
opening changed significantly (40.8 ∫ 3.5 mm preoperatively, 38.9 ∫ 3.7 mm postoperatively,
P Ω 0.006). However, the reduction was not relevant clinically. A direct injury of the inferior
alveolar or lingual nerve did not occur. A sensitivity impairment could not be detected for either
of the nerves by the different test methods 1 week postoperatively. The operative strain
related to the donor site was significantly less than the strain generated by the implant
placement (rating on a visual analogue scale 2.8 ∫ 1.0 and 4.1 ∫ 2.0, respectively, P Ω 0.027).
Retromolar bone grafts are a viable method for augmentation of the implant site in
conjunction with single tooth reconstruction with low strain on the patient and minimal risk
of complications.

The use of autogenous bone grafts for the
augmentation of the resorbed alveolar ridge
is still considered the gold standard in im-
plantology. Various extraoral donor sites
like calvarium, tibia, rib and iliac crest
have been used. The iliac crest is the most
common site to harvest large amounts of

autogenous bone (Tolman 1995). Obtaining
grafts from these areas usually involves
general anaesthesia. However, localized
bone defects of the alveolar ridge require
only a confined amount of bone. Donor
sites for these grafts can be found within
the oral cavity. A major advantage of an
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intraoral donor site is that harvesting of
bone can be performed under local anaes-
thesia. The use of the mandible as a donor
site is said to be less invasive, to save surgi-
cal and anaesthetic time and can be accom-
plished in the outpatient operatory (Misch
1997).

Harvesting of bone grafts from the retro-
molar region has been reported several
times before (Laskin & Edwards 1977;
Girdler & Hosseini 1992; Khoury et al.
1993; Raghoebar et al. 1996; Von Arx et al.
1996; Misch 1997; Schlegel et al. 1998; Von
Arx & Kurt 1998; Khoury 1999; Misch
1999; Pikos 1999). However, the outcome
of these trials concerning complications
are discordant. They range from absence of
complications over impairment of the sen-
sory function of the inferior alveolar nerve
to mandibular fractures (Hönig 1996; Von
Arx & Kurt 1998; Khoury 1999). Prospec-
tive trials are not available in the current
literature.

The aim of the present prospective study
was to assess the rate of complications that
arise from harvesting of retromolar bone
grafts. A special emphasis was put on the
objective measurement of changes in the
sensory function of the inferior alveolar
and the lingual nerve.

Material and methods

At the Department of Oral and Maxillo-
facial Surgery, University of Erlangen-Nur-
emberg, 20 retromolar bone grafts were
harvested by three experienced surgeons
from January until June 2000 for the prep-
aration of implant sites in an outpatient
procedure (10 female, 10 male,
40.9∫12.8years, minimum 17years, maxi-
mum 66years). Preoperatively, all patients
showed a regular sensory function of the
inferior alveolar nerve and the lingual
nerve.

The cutting depth selection in the retro-
molar area was based on panoramic radio-
graphs using known markers to correct for
distortion (Fig.1). The maximum interinci-
sal distance between the right maxillary
and mandibular central incisors was deter-
mined with a Zielinsky caliper.

The bone harvesting procedure was per-
formed using a standardised surgical tech-
nique. The treatment was carried out
under local anaesthesia with 2mL Ul-
tracain D-S (Hoechst Marion Roussel De-
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Fig.1. Pre- and postoperative X-rays. a) Preoperative
panoramic radiograph with radiological marker in
situ retromolar left, black rectangle region of interest
for densitometric evaluation, white rectangle refer-
ence region of interest. b) Panoramic radiograph di-
rectly postoperatively. c) Panoramic radiograph
6months postoperatively.

utschland, Frankfurt, Germany). No pre-
medication or sedation was used. The ap-
proach to the retromolar region was made
by an incision in the retromolar region ex-
tending from the midpoint of the ascend-
ing ramus to the posterior aspect of the sec-
ond molar. The incision was accomplished
in a curvilinear fashion anteriorly beneath
the attached gingiva to the region of the
first molar. A mucoperiosteal flap was re-
flected from the mandibular body exposing
the third molar area and the lateral aspect
of the ramus. The width of the retromolar
area was measured with a Zielinsky cal-
iper. Subsequently, the osteotomy was per-
formed with a trephine bur in a straight
surgical handpiece under copious saline ir-
rigation (Fig.2). As modification to pre-
viously described techniques, the external
oblique ridge and the lingual aspect of the
ramus were preserved. Except for one case,
a trephine bur 10mm in diameter was
chosen. To preserve lingual nerve and ar-
tery from injury in case of perforation, a
raspatory was placed between these struc-

Fig.2. Retromolar donor site.

Fig.3. Follow-up examinations (*examinations were
only carried out when there was a sensitivity impair-
ment in the previous follow-up).

tures and the lingual aspect of the ramus.
A thin chisel was used to elevate the bone
block out of the retromolar region. To keep
an adequate margin of safety, the har-
vesting of the grafts was performed at least
2mm above the superior aspect of the
neurovascular bundle (Bartling et al. 1999).

To determine sensitivity impairment
after harvesting of retromolar bone grafts,
different examination methods were ap-
plied, assessing the different qualities of
the superficial sensitivity of chin and
tongue. In a preoperative test the function
of the inferior alveolar nerve and the lin-
gual nerve was determined on the ipsilat-
eral side by the Pointed-Blunt Test and the
Two-Point-Discrimination Test. Moreover,
the ‘Pain and Thermal Sensitivity’-Test
(PATH Test) was applied (Schultze-Mos-
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gau & Reich 1993; Schultze-Mosgau et al.
1994, 1999). The pulp sensitivity of the
teeth of the ipsilateral side was examined
by cold vitality testing with carbon dioxide
snow (Rowe & Pitt Ford 1990). The differ-
ent examination methods have been de-
scribed in detail by Nkenke et al. (2001).

The repetition of the examinations was
planned for 1week, 1month, 3, 6 and
12months after surgery according to the
follow-up regimen of Nkenke et al. (2001)
(Fig.3). The examinations were stopped
when a sensitivity impairment could no
longer be detected. The follow-up was con-
fined to a maximum of 1year, because after
this time a further improvement of the
superficial sensory function of the inferior

Fig.4. a) Exposed retromolar area. b) Osteotomy for block graft removal. c) Defect of the donor site. d) Bone block with a perforation for implant placement. e) Bone
resorption after single tooth loss. f) Onlay graft. g) Increased transversal width. h) Control 6months postoperatively. I) Prosthodontic supply.
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alveolar nerve cannot be expected
(Robinson 1988). The patients were asked
to rate the operative strain of harvesting of
the retromolar grafts in comparison with
the implant insertion on a visual analogue
scale. The value 10 was defined as maxi-
mum, and 0 as minimum operative strain.
At the postoperative examinations visible
oedemas and haematomas were recorded.

To assess the course of bony regenera-
tion of the area of bone harvest a radiologi-
cal analysis was performed. On digital pan-
oramic radiographs (Orthophos DS, Sie-
mens, Erlangen, Germany) assessed
directly after the operation rectangular re-
gions of interest (ROIs) were defined that
covered the areas of bone harvest (Fig.1).

Subsequently, these ROIs were transferred
to the panoramic radiographs that were ac-
quired preoperatively and 6months post-
operatively. For each ROI the mean grey
value (MGV) was calculated (Osiris im-
aging software, Hopitaux Universitaires de
Geneve, Geneva, Switzerland). To correct
for grey level changes in the radiographs as-
sessed directly postoperatively and
6months postoperatively due to altered
scanning parameters at the different points
of time of the acquisition of the X-rays, ref-
erence regions were marked on the contra-
lateral side of the mandible, where no
changes of the bony structures due to the
operation had to be expected. The refer-
ence mean grey values determined from
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the preoperative panoramic radiographs
(RMGVpreoperative) were divided by the
mean grey values assessed from the X-rays
taken directly postoperatively and 6
months postoperatively (RMGVdirectly post-

operative RMGV6 months postoperative, respec-
tively) to calculate the correction factors
(CFdirectly postoperative RMGV6 months postopera-

tive, respectively) (Formula 1). These factors
were multiplied by the mean grey values
of the side of bone harvest determined di-
rectly postoperatively and 6 months post-
operatively (MGVdirectly postoperative RMGV6

months postoperative, respectively) to receive
the mean grey values independent of the
scanning parameters (IMGVdirectly postopera-

tive RMGV6 months postoperative, respectively)
(Formula 2).

Statistics

To analyse whether there were statistically
significant changes of the nerve function,

Table 1. Anatomical examination of the donor site and rating of operative strain (bgΩblock graft, pgΩparticulated graft, VASΩvisual analogue scale)

Patient Age Sex Donor Host Width of Bone height VAS rating VAS rating
No. (years) site region retromolar above inferior donor site implant

region alveolar nerve placement
(mm) (mm)

1 44 male left 16 (pg) 15 7 1 7

2 32 female left 22 (bg) 13 10 2 2

3 57 male left 14 (bg) 16 12 2 3

4 58 male left 16 (pg) 17 10 3 8

5 17 female left 36 (bg) 13 9 3 3

6 41 female left 14 (bg) 14 7 2 5

7 36 female left 21 (bg) 15 13 2 4

8 35 female left 36 (bg) 12 11 4 3

9 38 male left 25 (bg) 16 10 3 5

10 44 female left 25 (pg) 12 14 3 6

11 17 male left 15 (pg) 14 11 2 2

12 41 male left 21 (bg) 16 11 4 1

13 30 female left 11 (bg) 10 13 3 6

14 41 female right 11 (bg) 13 12 4 4

15 58 male left 16 (pg) 15 15 1 4

16 38 male left 46 (bg) 16 12 3 3

17 34 female right 21 (bg) 13 8 2 2

18 66 female right 24 (bg) 12 13 3 5

19 38 male left 21 (bg) 17 11 5 2

20 53 male left 16 (pg) 15 10 4 7

Mean 40.9 ∫ 12.8 / / / 14.2 ∫ 1.9 11.0 ∫ 2.2 2.8 ∫ 1.0 (P Ω 0.027) 4.1 ∫ 2.0

Table 2. Assessment of sensitivity disorders

Examined region PATH Test (warm) PATH Test (cold) Two-Point-Discrimination Test
(æC) (æC) (mm)

Chin

preoperative 32.93 ∫ 0.37 31.22 ∫ 0.39 3.9 ∫ 0.5

postoperative 31.94 ∫ 0.25 31.19 ∫ 0.18 3.9 ∫ 0.6

P 0.586 0.340 0.791

Tongue

preoperative 32.62 ∫ 0.14 31.22 ∫ 0.08 4.0 ∫ 0.3

postoperative 32.64 ∫ 0.14 31.50 ∫ 0.10 3.9 ∫ 0.3

P 0.507 0.410 0.567
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mouth opening and the pulp sensitivity, a
comparison of the preoperative examina-
tions with the postoperative examinations
after 1week was done. Multiple measure-
ments per patient at identical time points
were aggregated prior to analysis using the
mean as aggregation measure. For descrip-
tion of approximately normally distributed
variables, mean values are given with stan-
dard deviation. The paired Wilcoxon test
was used for comparison of pre- and post-
operative measurements. P-values equal to
or smaller than 0.05 were considered sig-
nificant. All calculations were done using
SPSS for Windows (SPSS Inc., Chicago, IL,
USA).

Results

For single tooth reconstruction in 14 cases
a ridge augmentation was carried out

(Fig.4). In six cases an endoscopically con-
trolled crestal sinus floor elevation was
performed.

The bone height over the superior aspect
of the mandibular canal calculated from
the preoperative panoramic radiographs
was 11.0∫2.2mm (minimum 7, maxi-
mum 15mm) (Fig.1). A margin of safety of
2mm above the inferior alveolar nerve was
taken into account in every case. Extensive
bleeding after the removal of the bone graft
could not be encountered. An exposure of
the inferior alveolar nerve did not occur.
The retromolar width ranged from 10 to
17mm with a mean value of
14.2∫1.9mm. In 19 cases a trephine bur of
10mm in diameter was used. One patient
showed a retromolar width of 10mm.
Therefore, a trephine bur of 8mm in diam-
eter was chosen to preserve at least 1mm
of the buccal and lingual aspects of the re-
tromolar area (patient no. 13, Table1).
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Fig.5. Box plot analysis of the limit of perception pre-
operatively and 1week postoperatively in the inner-
vation area of the inferior alveolar nerve on the ipsi-
lateral side (PATH Test, warm stimuli).

Fig.6. Box plot analysis of the simultaneous limit of
perception preoperatively and 1week postoperatively
in the innervation area of the inferior alveolar nerve
on the ipsilateral side. Formula 1: CFdirectly postoperative

and CF6 months postoperative, respectivelyΩRMGVpreop-

erative/RMGVdirectly postoperative and RMGV6 months post-

operative, respectively, CFΩcorrection factor,
RMGVΩreference mean grey value. Formula 2:
IMGdirectly postoperative and IMG6 months postoperative, re-
spectivelyΩMGVdirectly postoperative and MGV6 months

postoperative, respectively¿CFdirectly postoperative and CF6

months postoperative, respectively, IMGVΩmean grey
value independent of the scanning parameters,
MGVΩmean grey value.

In all cases a primary wound closure was
performed without the use of a surgical
drain. The patients rated the operative
strain of harvesting of retromolar grafts
compared with the implant insertion on a
visual analogue scale. While the mean
value for the implant placement was
4.1∫2.0 (range 1–8), for the harvesting of
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the retromolar grafts it decreased to
2.8∫1.0 (range 1–5)(Table1). The harvest
of the bone grafts was estimated to be sig-
nificantly more convenient than the im-
plant insertion (PΩ0.027).

All patients attended the first postopera-
tive follow-up examination. With the
Pointed-Blunt Test, Two-Point-Discrimi-
nation Test and the PATH Test, changes
in the superficial sensory function of the
inferior alveolar nerve and the lingual
nerve could not be detected. The statistical
evaluation revealed that the function of the
inferior alveolar nerve and the lingual
nerve had not been disturbed by the oper-
ation (Table2). Box plots were used to de-
scribe the assessed data (Figs5 and 6). The
postoperative pulp sensitivity of the ipsilat-
eral teeth did not change compared with
the preoperative situation.

After one postoperative week visible
haematomas were not encountered. In
three cases a postoperative oedema still
persisted. The maximum interincisal open-
ing changed from 40.8∫3.5mm preopera-
tively to 38.9∫3.7mm postoperatively
(PΩ0.006). However, the difference was
not clinically relevant.

The mean MGVpreoperative of the region
of bone harvest was 129.74∫18.00. The
mean IMGVdirectlypostoperative decreased sig-
nificantly to 104.04∫18.00 (P�0.0005).
However, on the radiographs taken
6months postoperatively the mean IMGV6

months postoperative increased significantly up
to 128.18∫26.88 when compared with the
mean IMGVdirectlypostoperative) (P�0.0005).
The statistical analysis revealed no sig-
nificant differences between the mean
MGVpreoperative and IMGV6monthspostopera-

tive (PΩ0.502).

Table 3. Review of the literature on harvesting of retromolar bone grafts (all authors removed the
vestibular cortex except for Girdler & Hosseini (1992), who removed the lingual cortex)

Authors No. of patients Reported complications

Girdler & Hosseini 1992 12 temporary lingual paraesthesia

Hönig 1996 ? mandibular fracture

Khoury 1999 ? none

Khoury et al. 1993 ? none

Misch 1997 19 incision dehiscence

Misch 1999 ? mandibular fracture

Raghoebar et al. 1996 7 none

Schlegel et al. 1998 5 none

Von Arx et al. 1996 4 none

Von Arx & Kurt 1998 13 hypoaesthesia n. V3, massive postop. bleeding

Wood & Moore (1988) 12 none

Discussion

On account of its biocompatibility and os-
teoinductivity autogenous bone is still su-
perior to all allografts and xenografts. How-
ever, shortcomings arising from donor site
morbidity cannot be ignored. Several
studies have reported on harvesting of
grafts from the retromolar region (Khoury
et al. 1993; Raghoebar et al. 1993; Von Arx
et al. 1996; Misch 1997; Schlegel et al.
1998; Von Arx & Kurt 1998; Khoury 1999;
Misch 1999; Pikos 1999). However, the
number of complications is discordant
when the different trials are compared.
This seems to be because none of the
studies is prospective and based on objec-
tive tests for the function of inferior al-
veolar and lingual nerves (Table3).

In the present study the bone grafts were
harvested with a trephine bur. With this
method a four-wall intrabony defect is pro-
duced (Schlegel et al. 2000). The surgical
techniques described before have always
involved the external oblique ridge and
have interrupted its continuity (Table3).
Mandibular fractures have been reported
(Hönig 1996). However, when the external
oblique ridge and the lingual aspect of the
ramus are preserved, decisive weakening of
the mandible does not have to be assumed.
Therefore, mandibular fractures seem un-
likely with the technique used in the pres-
ent study.

Moreover, using the buccal cortex of the
mandible as bone graft, an exposure of the
inferior alveolar nerve cannot be avoided
safely. The average distance of the inferior
alveolar nerve from the buccal aspect of
the mandible in the retromolar region is
2.835mm (Reich 1980). However, a 4-mm
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thickness of the cortical grafts has been de-
scribed (Misch 1997). Therefore, the ex-
posure of the inferior alveolar nerve hap-
pens frequently. Sometimes, it is ac-
companied by massive bleeding, because of
injury to the inferior alveolar artery (Von
Arx & Kurt 1998). It seems that the modi-
fication of retromolar bone harvesting with
the trephine bur helps to reduce sequelae
and complications. Heavy osseous bleeding
did not occur after bone harvest. Bone wax
or haemostatic dressing did not have to be
used. Visible haematomas could not be ob-
served 1week postoperatively.

During the follow-up, impairment of the
superficial sensory function of the inferior
alveolar nerve was not observed in the
present study, although it has been de-
scribed previously (Von Arx & Kurt 1998).
It is generally accepted that cutting 10mm
deep in a vertical direction in the retromol-
ar region leaves the inferior alveolar nerve
untouched (Smith et al. 1991). However,
the radiological analysis showed that four
cases did not offer this bone height above
the nerve canal. In the present study an ex-
posure of the inferior alveolar nerve did not
occur. The determination of the bone
height above the cranial aspect of the in-
ferior alveolar nerve canal in the retromol-
ar area measured with radiological markers
on preoperative panoramic radiographs is a
safe procedure to prevent injury of the
neurovascular bundle. As a safety limit, a
distance of 2mm above the cranial aspect
of the nerve canal was chosen, which
seems to be sufficient (Bartling et al. 1999).

The extent of the bone graft cylinder was
confined to 10mm, even when more bone
could have been obtained in a vertical di-
rection. The aim was to keep perforations
of the lingual cortex as small as possible.
However, because of the typical configur-
ation of the alveolar shelves, perforations
cannot be avoided reliably. Anatomical tri-
als show that the mandibular base is 5mm
smaller than the alveolar shelf on average
(Smith et al. 1991). Therefore, the place-
ment of a raspatory lingual to the alveolar
shelf is obligatory. With this procedure, in-
juries of the lingual nerve and the lingual
artery can be avoided in case of lingual per-
foration. Contrary to other trials, impair-
ment of the sensory function of the lingual
nerve due to lingual flap retraction did not
occur in the present study (Robinson &
Smith 1996).

In only one case was the width of the

519 | Clin. Oral Impl. Res. 13, 2002 / 514–521

alveolar shelf insufficient for bone har-
vesting with a trephine drill of 10mm in
diameter. The average value of
14.2∫1.9mm (minimum 10mm, maxi-
mum 17mm) was in good accordance with
previous trials (Smith et al. 1991). There-
fore, when bone blocks were used for ridge
augmentation in a single stage procedure,
the thickness of the graft around an im-
plant of 4mm in diameter was still 2mm.
This situation makes it possible to achieve
an ideal shape of the newly formed alveolar
ridge (Fig.4).

Performing ridge augmentation and im-
plant placement as two-stage surgery is
still said to be more successful than the
single-stage procedure (Lundgren et al.
1999). A healing period for mandibular
grafts of 4months has been recommended
(Misch et al. 1992; Williamson 1996). Al-
though the block grafts are mostly cortical,
delayed implant placement does not have
to be carried out later than is usually done
in grafts from the iliac crest with a pro-
nounced trabecular portion (Schultze-Mos-
gau et al. 2001). Because of their embryo-
logical origin, retromolar bone grafts have
some advantages over extraoral donor sites.
The mandible consists of membranous
bone. This type of bone shows less resorp-
tion than enchondral bone (Phillips &
Rahn 1987). In general, cancellous grafts re-
vascularize faster than cortical ones (Kus-
iak et al. 1985). However, experimental tri-
als have shown that cortical membranous
bone revascularizes more rapid than can-
cellous enchondral bone. The early re-
vascularization seems to explain the good
maintenance of volume of the retromolar
graft (Zins & Whitaker 1983).

However, a major disadvantage of retro-
molar grafts remains. Only a confined
amount of bone can be harvested from this
donor site. It has been described that the
volume is half of what can be achieved
from the mandibular symphysis (Misch
1997). Therefore, the retromolar grafts
were used for single tooth reconstruction
in all cases. The ridge augmentations were
performed with bone blocks. When a sinus
lift was carried out, the endoscopically
controlled crestal sinus floor elevation was
preferred, because it only demands a small
amount of bone for the augmentation. In
these cases the grafts had to be particulated
in a bone mill, because they consisted pre-
dominantly of cortical bone.

In the present study the regeneration of

the donor site proceeded uneventfully in
all cases. On panoramic radiographs as-
sessed 6months postoperatively the mean
grey values of the regions of bone harvest
did not differ from the preoperative ones.
This indicates bony regeneration of the re-
tromolar region in all cases. Contrary to
other reports, it does not seem to be
necessary to fill the bony defects with allo-
genic bone substitutes (Khoury 1999).

The operative strain of harvesting of re-
tromolar bone grafts is higher than the
strain with symphysis bone grafts. While
the patients who underwent harvesting of
chin grafts rated the operation with a value
of 64.4∫21.1 (range 11–95) on a visual ana-
logue scale with a maximum value of 100,
the retromolar intervention reached a
value 2.8∫1.0 on a scale with a maximum
value of 10 (Nkenke et al. 2001). Moreover,
harvesting of retromolar bone grafts was
found to be similar or less invasive than
the implant placement. Because of the low
strain imposed on patients with bilateral
retromolar bone harvesting, this seems to
be a viable method to increase the graft
volume.

In conclusion, retromolar bone grafts
have to be especially recommended in con-
junction with single tooth reconstruction.
The operation area is confined to the oral
cavity, which results in reduced costs and
anaesthetic time compared to extraoral do-
nor sites. Moreover, autogenous bone is
still superior to bone substitutes as regards
biocompatibility and osteoconductivity
(Buser et al. 1998). Therefore, with retrom-
olar bone an optimum performance of the
grafting material can be combined with a
minimum patient strain.

Résumé

Vingt greffes osseuses rétromolaires ont été prélevées
chez des patients afin d’épaissir le site implantaire de jan-
vier à juin 2000 (dix hommes et dix femmes de 41∫13

ans, minimum 17 maximum 66 ans). Le but de cette étu-
de a été d’évaluer les complications typiques de ce proces-
sus d’une manière prospective. Pour la détermination de
la fonction sensorielle superficielle de l’alvéole inférieure
et du nerf lingual une méthode objective a été utilisée.
Les greffons osseux ont été prélevés pour une reconstruc-
tion dentaire unique. Parmi quatorze cas d’épaississe-
ment du rebord alvéolaire, six cas ont subi un épaississe-
ment du sinus contrôlé par endoscopie. Préopérative-
ment, la hauteur de l’os au-dessus de l’aspect cranial du
nerf alvéolaire inférieur dans la région rétromolaire a été
mesurée radiographiquement avec des marqueurs
connus. L’ouverture maximum de la bouche a été déter-
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minée. La fonction sensorielle superficielle du nerf alvéo-
laire inférieur et lingual a été déterminée par le test de la
pointe émoussée, le test de discrimination de deux points
et la méthode objective du test de sensibilité thermique
à la douleur (test PATH). De plus, la sensibilité pulpaire
des dents dans le site donneur a été déterminée par le test
de vitalité au froid. Tous les tests ont été répétés une
semaine après l’opération. Durant l’opération la largeur
de la région rétromolaire a été mesurée à l’aide d’un com-
pas. Les patients évaluaient la contrainte de l’opération
sur une échelle analogue visuelle . La hauteur de l’os au-
dessus du nerf alvéolaire inférieur dans la région rétromo-
laire était de 11,0∫2,2mm. La largeur de la zone rétromo-
laire était de 14,2∫1,9mm. Postopérativement, la varia-
tion d’ouverture maximale de la bouche changeait signi-
ficativement (40,8∫3,5 mm avant et 38,9∫3,7mm après
l’opération; PΩ0,006). Cependant la réduction n’était pas
cliniquement significative. Une blessure directe du nerf
inférieur alvéolaire ou lingual ne s’est pas produite. Une
perte de sensibilité ne pouvait pas être détectée pour les
deux nerfs par les différentes méthodes de test une semai-
ne après l’opération. La contrainte opératoire concernant
le site donneur était significativement moins importante
que celle engendrée par le placement de l’implant (2,8∫1

vs 4,1∫2; pΩ0,027). Les greffons osseux rétromolaires re-
présentent donc une bonne méthode viable pour l’épais-
sissement du site implantaire en association avec une re-
construction dentaire unique avec une contrainte peu im-
portante pour le patient et un risque minimal de
complications.

Zusammenfassung

Von Januar bis Juni 2000 wurden bei Ueberweisungspa-
tienten (10 weibliche, 10 männliche, 40.9π/-12.8 Jahre,
Minimum 17 Jahre, Maximum 66 Jahre) in der retromola-
ren Region 20 Knochentransplantate zur Augmentation
in der Implantatregion gewonnen. Es war das Ziel dieser
Studie, typische Komplikationen dieses Verfahrens in ei-
ner prospektiven Art auszuwerten. Für die Bestimmung
der oberflächlichen sensorischen Funktion des Unterkie-
fernerven und des Lingualnerven wurde eine objektive
Methode verwendet.
Die Knochentransplantate wurden für Einzelzahnrekon-
struktionen gewonnen. Bei 16 Fällen wurden Kammaug-
mentationen und bei 6 Fällen endoskopisch überwachte
Anhebungen des Sinusbodens durchgeführt. Präoperativ
wurde die Höhe des Knochens über der kranialen Begren-
zung des Unterkiefernerven in der retromolaren Region
radiologisch mittels bekannten Markierungen bestimmt.
Die maximale Mundöffnung wurde gemessen. Die ober-
flächliche sensorische Funktion des Unterkiefer- und des
Lingualnerven wurde mittels des Spitz-Stumpf-Tests, des
Zwei-Punkte-Unterscheidungstests und einer objektiven
Methode des äSchmerz- und Themperaturempfindungs’’-
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Resumen

Se recolectaron 20 injertos retromolares en pacientes ex-
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de la cresta ósea y en 6 casos una elevación del suelo del
seno controlada por endoscopia. Se valoró radiologica-
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máxima de la boca. Se valoró la función sensorial super-
ficial de los nervios alveolar y dentario inferior con el test
Pointed-Blunt, el test de discriminación de dos puntos y
el test de método objetivo de ‘‘Sensibilidad Dolorosa y
Térmica’’ (test PATH). Incluso se determinó la sensibili-
dad de la pulpa de los dientes de la zona donante proban-
do la vitalidad al frı́o. Todos los test se repitieron una
semana tras la operación. Se midió la anchura de la región
retromolar intaroperatoriamente con un calibre. Los pa-
cientes valoraron la tensión operatoria en una escala vi-
sual analógica. La altura del hueso sobre el nervio alveolar
inferior en la región retromolar fue de 11.0∫2.2 mm. La

histomorphometric study in the mandible of miniature
pigs. Clinical Oral Implants Research 9: 137–150.

Girdler, N.M. & Hosseini, M. (1992) Orbital floor recon-
struction with autogenous bone harvested from the
mandibular lingual cortex. British Journal of Oral and
Maxillofacial Surgery 30: 36–38.

Hönig, J.F. (1996) The coronoid process as a new donor
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