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Introduction
Dental rehabilitation in irradiated patients 
with free flap reconstruction is a challenge 
given wound healing difficulties and concern 
for osseointegration in devascularized tissues. 
Current studies cite success rates anywhere 
from 38-90% in irradiated patients; however, 
these percentages are derived from small, 
largely retrospective chart reviews. Given that 
the quality of life in head and neck patients is 
greatly diminished after treatment when 
dental rehabilitation is little to nonexistent, we 
sought to examine the available literature and 
propose a treatment algorithm based on these 
findings.

Methods
The protocol was registered and accepted with 
the systematic review database, PROSPERO 
(CRD42022372499) . Our inclusion criteria 
were studies that discussed osseointegrated
dental implants placed into fibula free flaps in 
patients with a history of radiation. This 
included adjuvant radiation following primary 
surgical resection, history of either primary 
radiation with surgical salvage for persistence 
or recurrence, or history of prior radiation 
with resultant osteoradionecrosis as the 
indication for free flap.

Results
There were 14 studies that met the criteria for 
inclusion. 8 out of 14 were retrospective chart 
reviews, 4 were pilot studies detailing 
protocols for implantation, and the remaining 
two were a case series and case report. On 
pooled analysis, a total of 415 dental implants 
were placed in 148 patients. We noted an 
overall survival rate, defined as successfully 
osseointegrated implants, of 74% (308/415). 
At 6 months post-surgery, the survival rate was 
86% (284/330). Only 5 of the 14 studies 
provided comparative data between RT vs no 
RT, 2 reported no difference and 3 did report 
statistically significant worse outcomes in 
patients with RT; however, no articles provided 
enough data to run pooled statistical analysis. 
5 out of 14 studies discussed the use of 
hyperbaric oxygen, with an overall survival 
rate of 69.8% (125/179; p = 0.075). 13 out of 
the 14 studies reported timing of implant 
placement, either immediate at the time of 
surgery or delayed after a period of healing. 
Immediate implants had an overall survival of 
93.9% (62/66) and delayed of 74.5% 
(182/244). Immediate placement was 
associated with better overall survival 
(p=<0.001).

Conclusions
Despite limitations we were able to conclude 
that a history of radiation does appear to 
decrease survival rates for dental implants 
placed into fibula free flaps. The data on 
hyperbaric oxygen remains controversial. An 
unexpected finding was that immediate 
placement does appear to improve survival; 
however, data on timing of radiation is still 
lacking. Our hope is that our paper serves as a 
catalyst for larger, perhaps multi-institutional 
or prospective research on this topic.

TIMING OF PLACEMENT
Timing was addressed in 13 out of 14 studies. 
Immediate implantation was associated with a 
statistically significant increased survival. Dental 
implants were traditionally not placed at time of 
reconstruction due to concerns for free flap 
compromise, poor healing, delayed adjuvant 
treatment with subsequent complications or 
alterations in homogeneity of RT due to scatter or 
formation of “hot spots”. Alternatively, some authors 
advocate for immediate placement, citing decreased 
risks of failure of osseointegration, fractures, or 
subsequent ORN.

RADIATION THERAPY
Five articles compared RT to no RT with 3 reporting 
statistically significantly worse outcomes with RT. 
Unfortunately, none of the articles provided enough 
raw data to run pooled analyses, thus we cannot 
comment on whether the findings would remain 
significant. There was also a paucity in reporting the 
type of radiation treatment used, be it IMRT, VMAT, 
SBRT, etc. Additionally, most studied did not 
comment on survival in terms of timing of RT.

HYPERBARIC OXYGEN
This treatment pre- and post-implantation remains 
controversial. In all studies, patients followed Marx 
protocol. There was no statistically significant 
difference with hyperbaric oxygen.

COMPLICATIONS

Finally, 10/14 studies reported complications with an 
overall 19% complication rate other than implant 
failure, such as ORN, pathologic fractures, plate 
exposure, osteomyelitis and other infections (18/96 
patients). 

The protocol was registered and accepted with 
PROSPERO. Our search study utilized three 
databases: Medline, Scopus, and Cochrane. MeSH
terms + entry terms + keywords were “fibula free 
flap”, “dental implants”, and “radiation 
therapy.” Articles were selected based on the 
following criteria:

Inclusion criteria:
• osseointegrated dental implants placed into fibula 

free flaps in patients with a history of radiation
• those with adjuvant radiation following primary 

surgical resection
• history of either primary radiation with surgical 

salvage for persistence or recurrence
• history of prior radiation with resultant 

osteoradionecrosis as the indication for free flap

Exclusion criteria:
No history of radiation
• Reconstructions besides fibula free flaps
• Implants placed in native bone
• Language other than English

Quality of reviewed articles was assessed with the 
MINORs score, where 16 is the ideal score for non-
comparative studies; our articles averaged 8.9.

Dental rehabilitation in irradiated patients with free 
flap reconstruction is a challenge given concern for 
osseointegration. Current studies cite success rates 
from 38-90%; however, these percentages are 
derived from small, largely retrospective chart 
reviews. Given that the quality of life in these 
patients is greatly diminished when dental 
rehabilitation limited, we sought to systematically 
review the available literature.

PRIMARY AIM
• Survival of osseointegrated dental implants placed 

in fibula free flap (FFF) reconstructions in the 
setting of history of radiation (RT)

SECONDARY AIMS
• Factors influencing survival
• Rates of long-term complications
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Image 1: Database search yielded 383 articles, 14 of which were 
included for review based on inclusion and exclusion criteria. 

Articles were published between 1995-2021, most within oral and 
maxillofacial surgery literature. 8/14 were retrospective chart reviews, 4 
were pilot studies detailing protocols for implantation and 2 were a case 
series and case report.

A total of 415 dental implants were placed in 148 
patients. Only two studies described reconstruction of 
the maxilla, and the rest were mandibular 
reconstruction. Half (209/415) were placed after 
completion of RT in the setting of primary surgery 
followed by adjuvant RT. The majority of implants were 
placed in a delayed fashion, anywhere from months to 
years later. 66 (16%) of the implants were placed into 
fibula bone immediately at the time of reconstruction.

We noted an overall survival rate of 74%., with 86% at 6 
months. The articles that provided more longitudinal 
data at 5 – 10 years did show a trend to lower survival 
rates over time.

Immediate placement of dental implants appears to 
improve survival. RT may negatively impact survival 
based on multiple studies; however pooled analysis 
was unable to be completed. Lastly, the data on 
hyperbaric oxygen remains controversial. Overall, 
rates of complications in patients with implants who 
receive radiation are not insignificant, and data on 
timing of radiation therapy warrants further study. 

We hope this paper serves as a catalyst for larger, 
multi-institutional or prospective studies on this 
topic for enhancement of implant protocol.

RESULTS

19% of patients

Image 2: Factors Influencing Implant Survival

Total patients (N) 148

Total implants (n) 415

Implants placed pre-RT (n) 32

Implants placed post-RT (n) 209

Implants placed into radiated  
field (n)

114

Irradiation status unknown (n) 60

Total implants failed (n/%) 107 (25.8%)

Total implants survived (n/%) 308 (74.2%)

At 6 months 284 / 330 (86.1%)

Timing of Implant Placement (# implants)

Immediate 66

Delayed 336

Unknown 13

Hyperbaric oxygen tx 5 / 14 studies 52 / 78 patients


