
ARTICLE IN REVIEW:
Successful immediate reconstruction of large mandibular 
segmental defects using nonvascularized bone grafts

Successful reconstruction of large (> 6 cm) 
mandibular defects using nonvascularized grafts:

The overall success rate of nonvascularized grafts 
was 89.4% (42/47 patients) with a mean defect size of 
successful cases of 6.5 ± 2.0 cm.

Successful mandibular reconstruction of 
large segmental defects using ViviGen in 
conjunction with autograft:

The two cases that included ViviGen in conjunction 
with tibia bone graft and platelet-rich fibrin had a mean 
defect size of 7.4 ± 0.8 cm and were both successful.

Significant correlation between graft length 
and graft success:

A significant correlation was found between graft 
length, which is dictated by the size of the defect, and 
graft success (p≤0.001), where larger grafts (including 
different types of grafting materials) were correlated 
with decreased success.
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SUMMARY: Reconstruction of mandibular continuity defects following segmental 
resection remains a challenge and an area of controversy among oral and 
maxillofacial surgeons. Surgeons have traditionally followed the “6-cm rule”, which 
advocates for the use of vascularized grafts in defects larger than 6 cm due to 
the purported increased failure rates of nonvascularized grafts in defects of this 
size.2 This retrospective study evaluated the success of nonvascularized bone 
grafts, including ViviGen®, a cellular bone allograft, used in immediate mandibular 
reconstruction in 47 patients with a diagnosis of benign disease over a 30-year 
period (1989-2019). The grafts used were tibia bone graft (TBG) or anterior iliac 
crest (AIC) alone (n=34) or TBG plus either: platelet-rich plasma (PRP; n=2); AIC 
(n=2); ViviGen and platelet-rich fibrin (PRF; n=2); bone marrow aspirate concentrate 
(BMAC) and bone morphogenetic protein (BMP) (n=1); or PRP, BMP and freeze-dried 
allograft (n=6). The average resection size for all patients was 6.9 ± 2.5 cm. The 
overall success rate of the nonvascularized grafts was 89.4% (42/47 patients). The 
mean defect size of successful cases was 6.5 ± 2.0 cm, while that for failed grafts was 
10.7 ± 3.5 cm. Among the successful cases, 2 utilized ViviGen, in conjunction with 
TBG and PRF, and had a mean defect size of 7.4 ± 0.8 cm. The authors concluded 
that they “now favor this tissue-engineering algorithm” in their immediate 
mandibular reconstruction procedures because the combination yields “an easily 
handled, predictable tissue-engineering construct.” These results demonstrate that 
nonvascularized bone grafts, including ViviGen, can be used successfully in the 
immediate reconstruction of mandibular defects greater than 6 cm.

tel: 757.464.4761 • 24 hours 800.847.7831 • fax: 757.464.5721 • LifeNetHealth.org

68-20-340.00
LifeNet Health, the LifeNet Health logo, and ViviGen are registered trademarks of LifeNet Health. 
©2021 LifeNet Health, Virginia Beach, VA. All rights reserved.
©DePuy Synthes 2021. All rights reserved. 
186493-210818 DSUS
The third party trademarks used herein are the trademarks of their respective owners

ViviGen Use in Conjunction with Autograft in Reconstruction of Large Mandibular Defects

ViviGen use, in conjunction with autograft, was successful in reconstructing segmental mandibular defects with a mean size of 7.4 ± 0.8 cm, greater than the traditional “6-cm rule” which 
advocates for using only vascularized grafts in defects of this size. A, Preoperative 3-dimensional (3D) reconstruction. B, Intraoperative photograph of site of resected mandible. 

C, [Tibia] bone graft with ViviGen and PRF placed in the graft bed. D, Postoperative 3D reconstruction.

Figure 3 reproduced with permission. Copyright 2020 Elsevier Inc.

Please refer to the instructions for use for a complete list of indications, contraindications, warnings and precautions.
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