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Abstract
Background: In patients undergoing head and neck surgery
for various pathologic conditions, implants are one of the best
restorative options and are increasing widely used. Therefore,
we evaluated the success of dental implants in the irradiated
jaws of patients following treatment of oral cancer oral cancer
treated patients. Materials and Methods: Data of oral cancer
treated patients was collected retrospectively from 2002 to
2008. We took 46 oral cancer treated patients in which implants
were placed in irradiated jaws for rehabilitation. Results: It
was found that out of 162 dental implants placed, 52 failed.
Furthermore, there was no variation in the implant survival rate
in between both the jaws. Radiation dose of <50 Gy units also
showed significantly increased amount of implant survival rate.
Conclusions: Implant survival is multifactorial and depends
upon a number of factors like level of radiation exposure in
that area, time gap between last radiation doses etc., Further
research is required in this field to improve the esthetics and
quality of life of cancer treated patients.
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Introduction
In patients undergoing head and neck surgery for various pathologic
conditions, implants are one of the best restorative options and
are increasingly widely used.[1] The healing process of a wounded,
diseased or an injured bone is a normal phenomenon. It begins
with fibrin clot formation that alters the normal flow of blood and
feeds and supports the osteoprogenitor cells.[2] Successful implant
insertion occurs in human bone due to optimum osseointegration
at the junction or interface of bone and implants.[3]
Most common form of malignancy occurring in humans is the
head and neck cancer with over 0.5 million new cases occurring
every year. The treatment modality for malignant lesions involves
most commonly surgical intervention in combination with
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radiotherapy. Since, surgical therapy for cancer patients’ results
in loss of considerable amount of tissue, oral rehabilitation
by artificial prosthesis, implants, etc., is a necessary procedure
to redress both functional and esthetic disabilities. Artificial
prosthesis has certain side‑effects such as having the capability of
producing xerostomia, mucositis, and altering the healing process
in irradiated tissues. Dental implants avoid these side‑effects
to a much extent but successfully placing implants in patients
treated for oral cancer is itself a difficult task because some
have had radiation exposure in the tissues.[4] Patients exposed
to radiotherapy for treatment of cancer have reduced healing
capacity due to progressive fibrosis of vasculature. Radiation
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exposure of tissues during radiotherapy causes negative changes
in the bone and connective tissue stroma of the mucosa leading
to decreased body resistance against infection and trauma.[5,6]
These structural changes can lead to prosthesis or implant
failure. Therefore, implant placement in such patients is largely
dependent on a number of factors such as time gap between
the radiotherapy and implant placement, location of implant,
status of bone of that particular area, amount of radiation dose
received by that tissue area.[7,8] Therefore, we carried out this
research to assess the survival of dental implants in irradiated
jaws of patients treated for oral cancer.

Materials and Methods
The research was a retrospective study conducted by collecting
patient record and database from the year 2003 to 2009. We
included 46 oral cancer treated patients (30 males, 16 females)
who had undergone oral rehabilitation by dental implants. These
subjects had undergone surgical phase for the treatment along
with the radiotherapy. The patient’s mean age was 60 + 25 years
at the time of surgical treatment. Exclusion criteria: Subjects
giving history of any systemic disease, drug allergy, any bone
disorder, hypertension, and uncontrolled diabetes were excluded
from the study. Patients who died during the follow‑up period
were excluded from the study. Structural defects due to surgery
were reconstructed through flap procedure and a total of
162 dental implants were placed in the irradiated tissue areas.
The average time gap kept in the patients of the study, between
last irradiation therapy and implant placement was 15 months
with range of 6 months to 24 months.[8] The BIOMET 3i
implants were used for rehabilitation and all the surgical implant
placement procedures were performed by registered oro‑maxillo
facial surgeon. The minimum dimension of implants for the
reconstructive procedure was kept at 9 mm. The patients, after
dental implant placement, were kept on regular follow‑up at time
interval of every 2 months to check for osseous bone healing. All
the implants were placed in the irradiated jaws. The patients with
no infection or pain, mobility, or radiolucencies in the areas of
peri‑implant region were considered as successful.[9] Evaluation
of survival of implants was done by dividing the patients into
various groups, namely; jaw location (mandible or maxilla),
sex (male or female), and region of placement of implant in a
single jaw (anterior position or posterior position). The implants
placed were used as abutment for various prosthesis which
included implant supported complete denture, screw supported
over denture, cemented implant prosthesis. Implant survival rate
was assessed within all the subgroups. Pearson’s Chi‑square rest
was used to evaluate implant survival. Cumulative Kaplan–Meier
survival curve was used to analyze the time‑dependent variables
and failure rate. P < 0.05 is considered as statistically significant.

Results
Of 162 implants placed in 46 patients, 110 implants were
successful (survival rate = 67%). Table 1 shows the yearly
82

Jul‑Dec 2016

|

Volume 22

|

Issue 2

frequency of dental implant placement in irradiated jaws from
2002 to 2008 in India. Table 2 shows age wise and gender
distribution implant failure among the given sample. Table 3
shows that 70 implants were placed in maxilla out of which 20
implants failed during follow‑up, while in mandible, 92 implants
were placed out of which 32 failed. We also assessed the
implant success and failure rate when placed in the same jaw at
different sites; anteriorly and posteriorly. Of total of 70 implants
placed in maxilla, 35 were placed anteriorly and 35 were placed
posteriorly. Similarly in mandible, out of total 92 implants,
52 were placed anteriorly and 40 were placed posteriorly. The
failure rate of dental implants in both the jaws at anterior
and posterior position is given in Table 3. The difference was
statistically nonsignificant (P > 0.005). After 5 year follow‑up,
the survival rate of dental implants in maxilla and mandible
was 65% and 71%, respectively (P < 0.005). The difference in
survival percentages between anterior and posterior locations
in the mandible or maxilla was not significant (P > 0.005). We
also analyzed the radiation dose effect on implant survival rate
by assessing the radiotherapy reports of the patients [Table 4].
Implants receiving <50 Gy units of radiation therapy showed a
high 5 year survival rate of implants (P < 0.005). No significant
difference was observed while assessing the survival rate of dental
implants on the basis of time gap between last dose of radiation
and time of placement of dental implant [Table 5].
Table 1: Frequency of dental implant placement and
failure in irradiated jaws year wise among the given
sample
Year

Number
of patients

Number of
implants placed

Number of
implants failures

2002
2003
2004
2005
2006
2007
2008
Total

6
6
7
5
8
9
5
46

20
22
30
22
26
25
17
162

5
6
10
6
9
9
7
52

Table 2: Age wise and gender distribution implant
failure among the given sample
Frequency <40 years (%) 40-65 years (%) >65 years (%) Total (%)
Male
Female
Total

7 (13)
5 (9)
12 (23)

10 (19)
8 (15)
18 (34)

12 (23)
10 (19)
22 (41)

29 (56)
23 (44)
52 (100)

Table 3: Dental implant failure in both the irradiated
jaws (mandible and maxilla) among the given sample
Frequency

Anterior jaw
portion (%)

Posterior jaw
portion (%)

Total (%)

Mandible
Maxilla
Total

18 (34)
12 (23)
30 (58)

14 (26)
8 (15)
22 (42)

32 (62)
20 (38)
52 (100)

P=0.878
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Table 4: Frequency and distribution of patients grouped
according to irradiation doses delivered to patients
Number of
patients (%)

Dose
(gray) (%)

Number of
implants (%)

Number of
implants failed (%)

<50
51–70
>71

31 (19)
61 (38)
70 (43)
Total: 162 (100)

10 (20)
21 (40)
21 (40)
Total: 52 (100)

19 (41)
16 (35)
11 (24)
Total: 46 (100)
P=0.001

Table 5: Dental implant failure in the given population
grouped on the basis of time gap between the last
radiation dose and implant placed
Frequency
(months)
6-12
12-18
18-24
Total

Implants
placed (%)

Implants
failure (%)

49 (30)
54 (33)
59 (37)
162 (100)

16 (31)
17 (33)
19 (36)
52 (100)

P=0.864

Discussion
Oro‑pharyngeal cancer comprises of the majority of cancers
occurring in head and neck region.[10] Treatment of oral cancer
is a complex procedure and depends on number of criteria,
mainly the extent of lesion, lymph node metastasis, clinical and
histopathological stage of cancer etc. Surgical treatment alone
or in combination with radiation therapy and/or chemotherapy
forms the mainstay of treatment.[11]
Following surgical intervention, one of the challenging tasks
in the cancer treated patients is the esthetic and structural
rehabilitation. There had been drastic increase in demand for
dental implants during past few decades, for rehabilitation and
reconstruction of the structural part lost to surgery and or disease
in cancer patients due to advances in medical field.[12] Whether
implants are successful or not in oral cancer treated patients
irradiated with radiotherapy is a topic of debate. While on one
sides, researches and reports show high success rate of dental
implants in irradiated jaws of oral cancer treated patients, data
indicating the negative effects are also well documented in the
literature.[5,13-17] Animal experimentation models also show rate
of failure of dental implants under similar conditions.[18-20] In the
present scenario, there are no strict criteria about the success or
failure of dental implants in irradiated jaws of cancer treated
patients, therefore, we evaluated retrospectively, the clinical
outcome of dental implants in a series of patients.
The total life of implants for this study was taken as the time
between placements of implant to the time till last follow‑up of
evaluation of implant was done (5 years). In the present study,
survival rate of dental implants in both irradiated maxilla and
mandible were different (65% and 71% respectively), although
the results were statistically nonsignificant [Table 3]. These results

Nigerian Journal of Surgery

were consistent with those of Pompa et al., who also found no
correlation between dental implant success and the site of implant
placement (maxilla vs. mandible).[20] Our results were in contrast
to the results of Visch et al.,[21] who found significant difference
in the survival rate of dental implants in between mandible and
maxilla. The difference of the results may be due to the small
sample size in our study. The results of survival rate of implants
in both jaws show considerable amount of variation. Keller et al.
found a very high survival rate of implants (99%) in irradiated
mandible whereas results obtained by Babin et al. showed a low
survival rate of dental implants (70%).[22,23] Dental implants
survival in irradiated maxilla also show significant amount of
variation. While one hand, studies show high survival rate of
approximately 100%, on the other hand, some studies quote it
to be as low as 40%.[1] The high failure rate of dental implants
in irradiated jaws in some of the studies may be attributed to
the difference in bone density, bone volume and the amount of
vascular supply of both the jaws.[24,25]
Radiotherapy involves different sources, doses and fractionation
schedules of radiation which further depends on various factors
such as site and size, location, and the stage of cancer. Guideline
protocol of radiation therapy for oral cancer chiefly involves
radiations of approximately 50–70 Gy units.[26] Table 4 shows
the survival rates of implants placed in jaw bones following
treatment with different doses of radiation. We found that,
implant areas irradiated with dose of more than 50 Gy units had
significantly more failure rate (failure rate 20%) as compared to
the areas irradiated with dose of <50 Gy units (failure rate 25%)
(P < 0.005). Our results correspond with other studies that
found significant higher failure rate of implants in patients who
received radiation dose of higher than 50 Gy units.[14,21] This
difference in failure rate of dental implants in groups irradiated
with different doses of radiation may be due to dose dependant
decrease in vascular supply of the irradiated area.[6] In a study
by Javed et al., 100% of dental implant cases survived when
radiation dose was up to 65 Gy units. He concluded that dose
up to 65 Gy unit do not have any negative effect in implant
healing and integration with the bone.[27] In contrast, many
authors, in their study founded that to reduce the negative effect
of radiation on dental implant healing, radiation dose should be
less that 50 Gy units.[28,29]
In both the mandible and maxilla respectively, we found
differences in the survival rate of dental implants placed at
anterior and posterior positions was statistically non– significant.
Similar results were noted by Pompa et al. who also did not notice
any correlation between the survival of dental implant and site
of placement. Since there is large variability in context of size
of the tissue defect and its depth, large inter‑individual variability
exists between different observers which may be responsible for
variation of results of different studies regarding the survival
of implants depending upon site of implant in the same arch.
Therefore, the effect of the site of implant placement in the
area irradiated with radiation therapy remains controversial.[20]
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Finally, we also assessed the implant survival based on the time
gap between the last radiation dose and implant placement
procedure. Table 5 showed that the difference in the survival
rate of dental implants in irradiated jaws was nonsignificant.
Different researchers supports different concept on time
of implant placement in irradiated jaws. However, most of
the surgeons believe in maintaining a minimum time gap of
months to 1 year after radiation therapy to avoid complications
and implant failure while some other clinicians advocate a
little longer duration before the placement of implants to give
adequate time for healing of muscles and bone remodeling to
occur.[30-32] Werkmeister R noticed similar results as found in
our study, reporting a dental implant failure rate of over 25%
in their study.[33]

Conclusion
Prosthesis based on dental implants in irradiated jaws offer a
great amount of functional and esthetic rehabilitation. At the
same time, implant survival in such patients is dependent on a
number of factors like radiation exposure in that area, time gap
between last radiation dose and the implant placement, position,
and location in which implant has to be placed etc. Therefore,
further research is required in this field to improve the esthetics
and quality of life of cancer treated patients.
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