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Abstract
Objectives: To report on the use of lateral transport osteogenesis in cancer patients after maxillo/mandibular re-
sections and on the implant survival rate in the generated bone
Material and Methods: Four patients treated using lateral transport osteogenesis entered this descriptive study and 
were retrospectively studied (mean age 55; range 41-62). 
Results: Reconstruction of segmentary defects after surgical and radiological cancer treatment on maxilla and 
mandible was achieved. No relevant intra- or post-operative complications occurred. No differences on implant 
survival were observed between patients who had received radiotherapy and those who had not.
Conclusions: This approach can be considered a recommendable reconstructive option after oral cancer treatment 
–including radiotherapy- particularly for high-surgical-risk, collaborative patients.
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Introduction
Many maxillofacial tumours are diagnosed at advanced 
stages with frequent mandible/maxillary involvement, 
resulting in marginal or segmental resection with ad-
juvant radiotherapy. The vascularised free-osseous flap 
(VFOF) is the current gold standard for reconstruction 
in these situations (1) although this procedure is far 
from ideal for patients with increased surgical risk and 
for those requiring an adequate soft tissue quality be-

fore implant insertion, as VFOF results in a too thick 
overlying soft tissue without peri-implant attached gin-
gival (1,2).
Osteogenic distraction procedures, like transport-disc-
distraction-osteogenesis (TDDO), may solve these 
shortcomings as no statistically significant differences 
could be found between autogenous bone and distracted 
bone sites in terms of stability and implant survival rate 
(3-6). The main limitation of such techniques in these 
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situations would come from the effects of radiotherapy, 
applied either before or after distraction, on the regene-
rated bone (7,8).
This paper reports on the use of lateral transport osteo-
genesis in cancer patients who have undergone maxillo/
mandibular resections and on the implant survival rate 
in the generated bone.

Material and Methods
Four patients with segmental defects after oncological 
resection were descriptively studied (mean age 55; range 
41 to 62) (Table 1). The lateral bone transport technique 
was used to reconstruct the maxillary and mandibular 
bone defects in all cases: periosteum over the designed 
transport disk was preserved during the procedure to 

ensure vascularity, and the ostectomy was performed 
by means of a piezoelectric device (Piezosurgery Sys-
tem; Mectron Medical Technology, Carasco, Genoa, 
Italy) 7 to 15 mm away from the defect to create the 
transport disk. The MODUS modular distractor (Me-
daris AG, Basel, Switzerland) was used in the maxilla 
and the KLS system (Martin intraoral distractor, USA) 
in the mandible (Figs. 1,2) . The devices were not ac-
tivated until the 5th or 6th day (latency period). The 
chosen distraction/contraction protocol progressed at 
a distraction rate of 0.75 mm a day for three days to 
contract another 0.75 mm on the forth day -in order to 
avoid excessive tension on the soft tissues- and conti-
nued until the device’s distal stump was reached. A con-
solidation period of 8 to 12 weeks was allowed, and the 

Patient ID/

G e n d e r /

Age

Primary 

dagnosis

Defect location Local teatment Neck treatment Radiotherapy Secondary 

dagnosis

1/male/61 SCC Maxilla (right)

Maxillectomy and reconstruc-

tion by miofascial temporal 

flap.

Ipsilateral radical 

neck dissection.
Yes (60GY)

Neck recu-

rrence alter 12 

months

2/female/41
Chondro-

sarcoma

Maxilla + 

malar (right)

Maxillectomy and reconstruc-

tion by scapular flap (failed). 2nd 

reconstruction by radial ante-

brachial flap.

Ipsilateral neck 

dissection
Yes (60GY)

TMJ ankylosis 

post-radiother-

apy

3/male/56 SCC
Maxilla

(left, rear)

Maxillectomy and reconstruc-

tion by Bichat pad flap.

Ipsilateral neck 

dissection
No

Neck metas-

tases

4/male/62 SCC Mandible (left) Resection and primary closure
Ipsilateral neck 

dissection
No -

Table 1. Patients’ clinical and pathological features.

TMJ: Temporomandibular joint; SCC: squamous cell carcinoma.

Fig. 1. Patient number 3 after lateral transport osteogenesis 
with adequate gingival tissues for implant placement. 

Fig. 2. Detail from orthopantomograph image showing implants 
placed in newly generated bone before osteodistractor removal.
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dental implants were placed (4.1 mm diameter, 12 mm 
long, Standard Plus, with a SLA® surface Straumann 
AG, Waldenburg, Switzerland ). Patients were followed 
for periods ranging from 3 to 9 years, under a protocol 
that included clinical and radiographic assessment with 
intraoral radiographs at the time of implant placement 
and at 1, 3, 6 and 12 months and yearly thereafter. 
The variables considered in the study included an assess-
ment of surgical intra and post-operative morbidity, de-
fect location and size, transport disc length, length of the 
distracted bone, consolidation period and survival rates.

Results
The results are summarized in table 2. The use of late-

Patient Defect

location

Defect 

length

(mm)

Transport 

disk length 

(mm)

Distracted Bone 

lengthening 

(mm)

Consolidation 

period (wk)

No. Implants

(survival %)

Complications Follow-up

(yr)

1
Maxilla 

(right)
40 7 22 10 4 (100) No 9

2
Maxilla 

(right)
35 15 15 8

2 (100% in dis-

tracted bone)

1 pterigoid 

implant lost 

(native bone)

5

3
Maxilla 

(left)
30 12 15 10 2 (100) No 3

4
Mandible 

(left)
55 10 44 12 3 (100) No 5

Table 2. Lateral transport osteogenesis description.

wk: week; yr: year; No: number

ral transport osteogenesis techniques in these series has 
permitted the reconstruction of segmentary defects be-
tween 30 to 55 mm length, after surgical and radiologi-
cal maxillofacial cancer treatment. None of the cases 
showed relevant intra- or post-operative complications. 
No differences in terms of implant survival were ob-
served between the two patients who had received ra-
diotherapy and those who had not. In both situations, a 
100% implant survival rates could be achieved for the 
implants placed in TDDD generated bone.

Discussion
TDDO has been recently recognised as a valuable al-
ternative for mandibular reconstruction after surgical 
resection and radiotherapy, producing functional bone 
similar to residual bone (3,8). Short case series, most-
ly reporting on mandible, show success rates close to 
83% (5), but the information available about this pro-

cedure for maxillary reconstruction and the influence 
of radiotherapy on its results is limited. This may well 
be due to the difficulty to obtain an adequate morpho-
logy on curved segments, which could make a 2-phase 
distraction mandatory. Moreover, implants placed in 
maxilla after radiotherapy have proved a poor survival 
rate (59%), (9) although studies on this situation are so 
scarce that no definitive conclusions can be drawn.
In this series, all 6 implants inserted in patients who 
had received maxillary radiotherapy (patients 1 & 2) 
elicited a 100% five-year survival rate, despite the fact 
that the described procedures are different from more 
conservative protocols (0.5 mm a day and/or twice long 
consolidation period) reported in the literature (10).

It is concluded that, with the inherent limitations to such 
a small case series, TDDO may well be considered a 
recommendable reconstructive option, both for maxilla 
and mandible, in patients having undergone oral cancer 
therapy –including radiotherapy- particularly for high-
surgical-risk, collaborative patients. However, control-
led randomized clinical trials supporting this therapeu-
tic approach are needed to endorse this technique.

References
1. Constantino PD, Shybut G, Friedman CD, Pelzer HJ, Masini M et al. 
Segmental mandibular regeneration by distraction osteogenesis: an ex-
perimental study. Arch Otolaryngol Head Neck Surg. 1990;116:535-45. 
2. Jegoux F, Malard O, Goyenvalle E, Aguado E, Daculsi G. Ra-
diation effects on bone healing and reconstruction: Interpretation of 
the literature. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2010;109:173-84.
3. Assuntina G Sacco, Douglas B Chapeha. Current status of transport-
disc-distraction osteogenesis for mandibular reconstruction. Lancet On-
col. 2007;8:323-30. 



Med Oral Patol Oral Cir Bucal. 2013 Jan 1;18 (1):e56-9.                                                                                                                                               Lateral transport osteogeneis in cancer patients

e59

4. Bilbao A, Oliveira MH, Varela-Centelles PI, Seoane J. Assessment 
of dental implant stability in osseointegration-generated bone: a res-
onance frequency analysis. Clin Oral Implants Res. 2009;20:772-7.
5. González-García R, Naval-Gías L. Transport osteogenesis in the 
maxillofacial skeleton: outcomes of a versatile reconstruction meth-
od following tumor ablation. Arch Otolaryngol Head Neck Surg. 
2010;136:243-50.
6. Vega LG, Bilbao A. Alveolar distraction osteogenesis for den-
tal implant preparation. Oral Maxillofac Surg Clin North Am. 
2010;22:369-85.
7. González-García R, Rodríguez-Campo FJ, Naval-Gías L, Sastre-
Pérez J, Díaz-González FJ. The efffect of radiation in distraction os-
teogenesis for reconstruction of mandibular segmental defects. Br J 
Oral Maxillofac Surg. 2007;45:314-6.
8. Seitz O, Harth M, Ghanaati S, Lehnert T, Vogl TJ, Sader R, et 
al. Secondary mandibular reconstruction after oral squamous cell 
carcinoma resection: clinical evaluation of transport disk distraction 
osteogenesis. J Craniofac Surg. 2010;21:59-63.
9. Visch LL, van Waas MA, Schmitz PI, Levendag PC. A clinical 
evaluation of implants in irradiated oral cancer patients. J Dent Res. 
2002;81:856-9.
10. Saulacic N, Zix J, Iizuka T. Complication rates and associated 
factors in alveolar distraction osteogenesis: a comprehensive review. 
Int J Oral Maxilofac Implants. 2009;38:210-7.


