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(RT), chemotherapy (CT) and surgical resection 
(SR) with free flap reconstruction (FFR). The 
side effects of radiotherapy on the oral cavity are 
notoriously well known to the members of the 
oral rehabilitation team and include mucositis, 
dysphagia and xerostomia. Surgical resection 
of an oral tumour (and the associated free flap 
reconstruction) can significantly alter the oral 
anatomy. The lack of sulcus depth, alveolar 
ridge, presence of a mobile flap and in some 
cases, limited tongue movement, can make it 
impossible for patients to control a removable 
prosthesis. To help this cohort of patients, dental 
implants can sometimes prove to be invaluable.

The York Consensus1 has recommended that 
the minimum standard of care for the eden-
tulous mandible should be an over denture 
retained by two implants. Regardless of the 
type of attachment system used (ball, bar 
or magnet), patients are significantly more 
satisfied with a two implant overdenture than 

Introduction

The dental rehabilitation of oral cancer patients 
can be challenging for both the patient and 
clinician alike. Patients may have had a com-
bination of non-surgical and surgical therapy 
to manage their malignancy which may result 
in both anatomical changes as well as trismus. 
Treatment modalities include radiotherapy 

Surgical resection of an oral tumour (and the associated free flap reconstruction) can significantly alter the oral anatomy. 

The lack of sulcus depth, alveolar ridge, presence of a mobile flap and limited tongue movement can make it impossible 

for patients to control a removable prosthesis. To help this cohort of patients, dental implants can be invaluable. The 

Oral Rehabilitation Team at Central Manchester University Dental Hospital have used dental implants to rehabilitate oral 

cancer patients for over thirty years. After their resective surgery, a number of patients were dentally rehabilitated with a 

laboratory-made, precious metal-alloy bar supported by at least four dental implants. A metal-alloy under-sleeve retained 

overdenture was then provided to fit over the milled bar. The majority of the 50 patients in this case series had tumours 

in the anterior floor of the mouth. It was noted that 76% of the patients received a rim resection and were reconstructed 

with a fasciocutaneous, soft tissue free flap. Six percent of patients received a segmental resection and were reconstructed 

with either a fibular or deep circumflex iliac artery free flap. The dental implants and sleeve overdentures had a survival rate 

of 100%. None of the dentures lost retention, implying that the frictional grip between the overcasting and the milled bar 

was sufficient to appease the retention demands of this cohort. However, 10% of patients encountered complications. This 

would suggest a success (or complication free) rate of 90% for this cohort of 50 oncology patients. This would still imply 

that milled bars/sleeve overdentures carry a relatively low maintenance burden and may be a useful treatment option for oral 

cancer patients.

with new conventional dentures.1 Edentulous 
patients find the implant overdentures sig-
nificantly more stable, comfortable and more 
easy to speak and function with. They also 
have higher quality of life scores than patients 
wearing conventional dentures.1

Unfortunately, no such consensus statement 
exists for edentulous oncology patients, which 
is disappointing given the unique prosthodon-
tic challenges which they may present with. 
Dental implants have been successfully used to 
support and retain overdentures in oral cancer 
patients for many years now. Linsen  et  al.2 
analysed oral cancer patients with implant 
overdentures retained by balls and bars, and 
reported an implant survival rate of 87% at 
ten years. Other groups have reported survival 
rates of 98% at an average follow up of 62 
months.3 Rogers et al.4 demonstrated that oral 
cancer patients with implant retained overden-
tures are more satisfied with their prostheses 
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Key points
Discusses how difficult it can be to 
rehabilitate oral cancer patients.

Shows that most oral cancer patients 
may need referral to specialist 
rehabilitation.

Presents a novel way of rehabilitating 
oral cancer patients with a prosthesis 
which has the benefits of both a fixed 
and removable prosthesis.

Describes the complication rate 
associated with this prosthesis.
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than those with just conventional dentures. 
Schoen et al.5 similarly suggested that implant 
retained overdentures can improve quality 
of life scores, oral function and denture sat-
isfaction in head and neck cancer patients. 
These improvements in oral function and 
denture satisfaction are maintained for at least 
five years post denture delivery.6

A number of attachment systems have been 
used to retain complete dentures in oral cancer 
patients. These include ball attachments,7 
magnets8 and bars.9 The number of implants 
used to retain/support a complete denture varies 
from two to four in the literature.10 The number 
of fixtures prescribed depends on a number of 
factors including the anatomical form of the 
arch being restored, the opposing dental arch, 
the type of attachment used, tongue/swallowing 
function, patient expectations and whether the 
patient has had post-operative radiotherapy. 
Schoen et al.11 have suggested that for patients 
who have had radiotherapy, at least four implant 
fixtures are required in the mandibular arch to 
support a prosthesis. This number of implants 
was shown to relieve any undue pressure on 
the underlying soft tissues. In comparison to 
patients who have not had radiotherapy, two 
implant fixtures have been shown to be suffi-
cient to retain a mandibular complete denture.

The Oral Rehabilitation Team at Central 
Manchester University Dental Hospital have 

used dental implants to rehabilitate oral can-
cerpatients for over thirty years now. A large 
proportion of these patients had been rendered 
partially dentate or completely edentulous after 
their ablative cancer therapy. Patients were 
dentally rehabilitated with multiple implants 
that were restored with a cast, laboratory made, 
precious metal-alloy bar. A metal-alloy under-
sleeve retained overdenture was then provided 
to fit over the cast precious metal bar.

This case series will describe the use of these 
cast precious metal bars and sleeve overden-
tures in oral cancer patients. We will describe 
the design features and advantages of this pros-
thesis. We will also describe its survival and 
complication rate.

Aim

To describe the use of dental implants, cast 
precious metal bars and sleeve overdentures 
in this case series of oral cancer patients.

Objective

• To describe the design features and advan-
tages of prescribing cast bars/sleeve over-
dentures for oral cancer patients

• To describe the survival and complica-
tion rates of this prosthesis at Central 
Manchester University Dental Hospital.

When should milled bar and sleeve 
overdentures be prescribed?

Patients who have had ablative surgery as part 
of their oral cancer treatment will present 
with a different anatomical appearance from 
a non-oral cancer patient. The extent of the 
resection, residual denture bearing anatomy, 
prognosis of remaining teeth and remaining 
tongue function will determine whether the 
patient can control a conventional denture. If 
the edentulous oral cancer patient still has the 
majority of their denture bearing area intact 
with alveolar ridges of good height/width and 
good tongue swallowing function, a conven-
tional complete denture can be prescribed as 
a first line treatment (Fig. 1).

However, some patients may have had an 
extensive tumour resected and reconstructed 
with a large composite free flap. The altered 
anatomy, presence of a bulky flap, lack of sulcus 
depth, alveolar ridges and altered tongue 
function can make it impossible for patients 
to control a removable prosthesis, even one 
retained by dental implants. Furthermore if 
the patient has had radiotherapy, the presence 
of a mobile prosthesis on irradiated tissue 
may cause trauma and could promote osteo-
radionecrosis. Under these circumstances, the 
provision of a fixed, implant supported super-
structure is advised.

An implant supported bridge restoration may 
in some cases be preferred by patients for a fixed 
natural feel. The lack of soft tissue contact makes 
it ideal to restore irradiated sites as it cannot 
traumatise the underlying mucosa. However, 
a fixed bridge cannot provide lip support. 
Clinicians will also require extra caution when 
examining the underlying ridge for recurrences, 
especially if there is substantial gingival acrylic 
attached to the fixed bridge for improved 
cosmetics. Superstructures must therefore be 
designed to ensure that they are cleansable and 
allow for surveillance of new tumours.

To combine the advantages of both a fixed and 
removable prosthesis, patients can be provided 
with multiple dental implants to support a cast 
metal bar. A corresponding sleeve overden-
ture was made to fit precisely over the bar but 
have minimal contact with the underlying soft 
tissues. This arrangement would allow a patient 
to be provided with lip support via the denture, 
yet still have a superstructure that was securely 
anchored by dental implants. The removable 
nature of the prosthesis also allows clinicians 
to check around the implants and ensure that 
the cancer has not reoccurred.

Fig. 1  (a) An edentulous oral cancer patient who had all of his denture bearing area intact 
and good tongue control post cancer surgery (b) The patient previously had a squamous cell 
carcinoma (SCC) of his left buccal mucosa. The tumour was resected and reconstructed with 
a radial forearm free flap (RFFF). He was successfully rehabilitated with complete dentures
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Design features of the cast pre-
cious metal bar/sleeve overdenture

Most patients described in this case series were 
rehabilitated with four dental implants in the 
native/reconstructed anterior mandible. The 
fixtures were restored with a cast gold-alloy 
bar. The bar was laboratory milled to have 
a zero degree taper. This taper was found to 
maximise retention of the sleeve overdenture 
through pure frictional grip. Some groups have 
used a four-degree taper for their metal bars.12 
However, they also needed to incorporate 
additional attachments systems within the 
bar to help retain the sleeve. The use of a zero 
degree taper negates the need for additional 
retentive components.

All dental implants were placed in native 
residual anterior mandibular bone or the bone of 
the free flap and were allowed to osseointegrate 
for at least four months. The bone may or may 
not have received radiotherapy. If radiotherapy 
was provided the dose, fractionation, exact site, 
modality of radiotherapy as well as a CBCT 
scan to assess bony changes were all assessed to 
evaluate possible risks. All implants were placed 
according to a two-stage procedure and allowed 
to be buried at the time of placement. After 
four months, the implants were exposed. Any 
necessary soft tissue surgery (such as a vestibu-
loplasty or free gingival grafting) was performed 
at this stage whilst healing abutments were 
attached to the implants.

After the peri-implant soft tissues had 
matured around the healing abutments, 
transmucosal abutments were placed at the 
appropriate height. Pick up impression copings 
were subsequently used to take an abutment 
level impression in a special tray with polyether 
impression material. Once the accuracy of 
the master casts had been confirmed with a 
verification jig, wax rims were used to record 
the patient’s occlusal scheme. These were 
used to mount the master casts and a tooth 
set-up was produced. The set-up and mounted 
models could then be analysed to ensure that 
there was sufficient inter-occlusal clearance to 
accommodate the bar and overdenture. The 
tooth trial was then tried in clinically to verify 
the proposed tooth position.

The technical team would then capture an 
index of the tooth set-up before waxing up 
the bar. The bar was milled to have a zero-
degree taper and then cast in precious metal 
gold alloy. The milled bar was then tried in 
clinically to check fit and passivity. It was then 
returned to the technical team to wax-up the 

Fig. 2  (a) An edentulous oral cancer patient who received a mandibular rim resection and 
reconstruction with a radial forearm free flap. The patient received four mandibular implants 
and a precious metal bar. (b) The corresponding sleeve overdenture for the patient shown in 
Figure 2 (a). (c) The definitive maxillary complete denture and mandibular sleeve overdenture

Fig. 3  (a) An oral cancer patient previously rehabilitated with a milled bar and sleeve 
overdenture in the mandible. (b) The cast bar in the mandible was supported by four implants. 
(c) Once the mandibular sleeve overdenture was removed, a squamous cell carcinoma was 
found to have re-occurred underneath the two implants on the left hand side. (d) The inferior 
surface of the sleeve overdenture after removal. This was an earlier sleeve overdenture with 
additional (but unnecessary) retentive attachments incorporated into the metal sleeve
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corresponding sleeve. The sleeve was designed 
to fit precisely over the milled bar without 
relief. This means that the overdenture feels as 
nearly as retentive as a fixed, implant supported 
bridge. The sleeve was then cast in precious 
metal alloy before having the acrylic flanges 
and teeth added using the lost wax technique.

The milled bar was then fitted and the 
sleeve overdenture was delivered (Fig.  2). 
The patient was then routinely followed up 
one to two  weeks later. Patients were sub-
sequently followed up at a head and neck 
multidisciplinary team (MDT) clinic on a six 
month to annual basis. Any complications 
with the prosthesis were noted. The maxillo-
facial surgeons and restorative dentists asked 
patients to remove the overdenture at these 
appointments so that the soft tissues could be 
surveyed for tumour re-occurrence (Fig. 3).

All metal frameworks used to support the 
superstructures were laboratory cast in precious 
metal alloy. An alternative to this are computer 
aided designed (CAD), milled, titanium frame-
works (Fig. 4). They are light weight and do not 
suffer from problems with casting shrinkage 
or porosity. CAD designed bars are relatively 
quick to mill and allow a digital copy of the 
framework to remain should the metalwork 
need remaking. Although the CAD designed 
titanium metal bars and sleeves were found 
to be equally effective as the precious metal 
counterpart, the cost was found to be prohibi-
tive. The cost of a cast, precious metal alloy bar 
and sleeve was £600. The cost of a CAD, milled, 
titanium bar and sleeve was £1600. Given the 

excellent support provided by the in-house 
technical team, and the desire to preserve NHS 
funding where possible, the authors currently 
prescribe cast, laboratory made metal bars. They 
are, however, looking to develop an efficient and 
cost-effective digital service.

Data collection

All cast bars/sleeve overdentures were con-
structed at Manchester University Dental 
Hospital by the in-house laboratory. Any 
item constructed is logged on a computer 
database by the administrators in the labora-
tory. The authors used the database search 
engine to locate all milled bars constructed 
at Manchester Dental Hospital.

The authors then obtained the patient notes 
of all patients who had a cast, precious metal, 
milled bar/sleeve overdenture constructed. 
Any patient who had the prosthesis con-
structed as part of their oral cancer rehabili-
tation was included in this case series. These 
included patients receiving ablative resective 
surgery for an oral cancer, free flap recon-
struction and radiotherapy. All head and neck 
patients are routinely followed up on at least 
an annual basis by the head and neck MDT. 
Any details highlighted in the patient notes 
(such as complications/lack of complications) 
could verbally be corroborated by one of the 
authors when the patients were reviewed.

All of the patients’ details were anonymised 
and the following details were collected for 
each patient: location of oral cancer/details 

Fig. 4  (a) An oral cancer patient rehabilitated with implants supporting a CAD designed, non-
precious metal, milled bar. (b) The corresponding sleeve overdenture for the patient shown

Fig. 5  Pie chart showing the location of the tumours for the patients receiving a cast 
bar/sleeve overdenture in this case series
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of treatment received/number of dental 
implants placed/whether fixtures were 
placed at primary cancer resection surgery/
year the implants were placed/last date the 
overdenture was reviewed by a consultant 
in restorative dentistry/any complications 
observed with the implants, peri-implant 
soft tissues, bar or acrylic superstructure. 
Examples of complications include loss of 
retention of the sleeve overdenture, peri-
implantitis, early/late implant failure neces-
sitating explantation of the fixture, soft 
tissue overgrowth around the fixtures, screw 
loosening, screw fracture and fracture of the 
acrylic overdenture. The collected data is 
shown in Table 1.

Results

The majority of patients rehabilitated with 
milled bars and sleeve overdentures had 
tumours in the anterior floor of the mouth 
(Fig. 5). Furthermore all of the patients in this 
case series had ablative surgery to remove their 

tumours (Fig. 6). It was noted that 76% of the 
patients received a rim resection and were 
reconstructed with a fasciocutaneous, soft 
tissue free flap. The majority of these flaps (36 
patients) were radial forearm free flaps whilst 
only two patients received an anterolateral 
thigh flap. Six percent of patients received a 
segmental resection and were reconstructed 
with either a fibular or deep circumflex iliac 
artery (DCIA) free flap (Fig. 6). Eleven out of 
the 50 patients in this case series also received 
post-operative radiotherapy as part of their 
oral cancer management (Table 1).

Ninety percent of the patients in this case 
series received four implants to support their 
bar and sleeve overdenture (Fig.  7). One 
patient received six implants. This was one of 
the earliest cases treated and probably reflected 
the operator planning for failure in case any 
fixtures were lost in the future. One of the 
more recent cases received five implants. This 
patient had a lateral floor of mouth tumour, 
and received a large rim resection. In order to 
replace the missing dental units and avoid a 

long cantilever on the bar, five implants were 
placed at the time of surgery.

Ninety-four percent of the patients had 
implants placed in their native mandibular 
bone. The majority of these patients had 
received a rim resection and reconstruction 
with a free soft tissue flap. The remaining 6% 
had their implants placed into a composite 
fibular or DCIA free flap bone (Table 1).

Thirty-seven of the patients had implants 
placed as a second stage procedure after 
receiving any necessary resection, free flap 
reconstruction or radiotherapy to manage 
their oral cancer (Table 1). The majority of the 
13 who received fixtures at the time of primary 
surgery received a rim resection. These 
patients had the fixtures placed into residual 
native bone before being reconstructed with a 
fasciocutaneous radial forearm or anterolateral 
free flap (Table 1).

None of the implant fixtures required 
explantation and none of the acrylic super-
structures required remaking. This would 
suggest an implant and prosthetic survival 
rate of 100% in this case series. Ninety percent 
of patients had no complications with their 
fixtures/peri-implant tissues or the prosthetic 
superstructure (Fig. 8). However, 10% of the 
patients in this case series experienced com-
plications with this mode of treatment. One 
patient developed peri-implantitis around one 
of his fixtures. Another patient fractured one 
of his bridge screws connecting the milled 
bar to the abutment. The final three patients 
with complications all reported problems with 
soft tissue overgrowth around their fixtures. 
All three patients had radial forearm free flap 
tissue surrounding their implants.

Discussion

Ten percent of patients in this series encoun-
tered complications (Fig. 8). This would imply 
that milled bars/sleeve overdentures carry a 
relatively low maintenance burden. From both 
a patient and clinician point of view, this is 
important. Although oral cancer patients are 
followed up by members of the head and neck 
team post treatment, some units may discharge 
patients back to their general dentist after 
any implant based rehabilitation is complete. 
This may be due to capacity or NHS funding 
agreements. However, practitioners may not 
be familiar with attachment systems and are 
understandably reluctant to maintain implant 
based superstructures.13 Patients who have 
been treated with implants and simple locator 

Fig. 6  Pie chart displaying the surgical, oncological treatments received by the patients 
in this case series
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retained overdentures have problems such as 
loss of retention and abutment loosening.14 If 
some practitioners are reluctant to manage 
such maintenance issues, patients could be put 
at significant inconvenience when problems 
occur. It is therefore encouraging that the 
complication rate (and maintenance burden) 
was relatively low in this case series (Fig. 8). 
However, longer follow up periods are needed 
to check whether or not this is indeed the case.

Of the five patients in this series who did 
encounter complications, one developed peri-
implantitis. He had no obvious risk factors as 
he did not smoke and had no apparent history 
of periodontal disease. His superstructure 
was cleansable and the patient was maintain-
ing good plaque control. The surgical notes 
implied that the implants were within the 
boney envelope and had excellent primary 
stability. Even so, the fixture started to demon-
strate pathological levels of bone loss. This was 
arrested with non-surgical periodontal therapy, 
antimicrobials and open flap debridement.

Three patients in this case series had 
problems with soft tissue overgrowth of the 
surrounding free flap around the fixtures. 
One patient needed to have his free flap 

debulked. The other two also needed to have 
autogenous, free gingival grafts placed around 
the fixtures to normalise the peri-implant 
tissue and increase the surrounding band of 
keratinised tissue.15 These three patients sub-
sequently reported no problems with cleaning 
around the implants or problems with soft 
tissue overgrowth of the peri-implant tissues. 
For future cases, if the free flap overlying the 
fixtures is particularly bulky the authors 
would strongly recommend: debulking; nor-
malising the surrounding implant tissues with 
free gingival grafts; and performing a vestibu-
loplasty. This will make it easier for patients 
to clean their implants and to prevent similar 
problems from occurring.

Cordaro et al.16 have already reported that 
patients may find it difficult to clean around 
milled bars compared to other attachment 
systems like locator abutments. They noted that 
fixtures restored with locator attachments had 
lower bleeding on probing scores and pocket 
depths than fixtures supporting a milled bar. 
Krennmair et al.17 similarly noted that plaque 
and calculus scores were higher around 
fixtures supporting milled bars compared to 
those supporting telescopic crowns. Clinicians 

should therefore perform any necessary 
mucogingival surgery to ensure that patients 
can clean around their fixtures. Furthermore 
bars should be designed to ensure that there 
is sufficient space between the inferior surface 
of the bar and the underlying soft tissues to 
accommodate interdental brushes. The inferior 
surface should be slightly convex so as not to 
accumulate plaque. This is paramount to avoid 
problems with peri-implant mucosal disease.

The final patient who had complica-
tions fractured a bridge screw in one of the 
abutments. This patient was a parafunctional-
ist and was warned that this problem could 
be encountered. The abutment (and fractured 
screw) was removed with the appropriate 
removal tool. The patient was then provided 
with a new abutment and bridge screw to unite 
the milled bar to the underlying abutments. 
The patient has had no problems since.

The findings of this paper compare well to 
other groups17–19 who rehabilitate edentulous, 
non-oncology patients with milled bars and 
sleeve overdentures. They have suggested that 
milled bars/sleeve overdentures are associated 
with a high implant success rate and a low 
maintenance burden. Krennmair et al.12 have 
also compared milled bars/sleeve overdentures 
to implant overdentures retained by clips on 
round bars. The number of maintenance visits 
was significantly higher for the clip retained 
overdentures, compared to the milled bar 
supported prostheses. These findings have been 
corroborated by Weinlander et  al.,20 which 
is not surprising. The frictional fit between 
the milled bar and sleeve would reduce any 
rotational movements of the prosthesis under 
occlusal load. However, a round bar with clips 
would allow rotational movements of the 
prosthesis towards the denture bearing area. 
With time, this may cause the clips to lose their 
retention.

In this paper we have described the cohort 
of oral cancer patients rehabilitated with 
cast bars and sleeve overdentures. The vast 
majority of patients had anterior floor of 
mouth tumours, received rim resections, 
reconstruction with soft-tissue free flaps and 
placement of four implants into their residual 
native mandible (Table 1). The complication 
rate appeared to be low with this treatment 
modality (Fig. 8). This finding must be treated 
with care as the follow up for some patients 
in this case series was only one year (Table 1). 
Clearly longer follow up periods are necessary 
to ascertain the true maintenance burden in 
this cohort.

Fig. 7  Pie chart displaying the proportions of patients receiving 3, 4, 5 and 6 implants 
to support their bar

Pts receiving 
4 implants 

90%

Pts receiving 
5 implants 

2%

Pts receiving 
6 implants 

2%

Pts receiving 
3 implants 

6%

CLINICAL

608 BRITISH DENTAL JOURNAL  |  VOLUME 224  NO. 8  |  APRIL 27 2018

Official
 
journal

 
of

 
the

 
British

 
Dental

 
Association.



Prosthodontics

Conclusion

As far as the authors know, this is the largest 
cohort of oral cancer patients that have been 
provided with cast bars and sleeve overden-
tures. As a standard protocol, the authors 
tend to normally recommend the placement 
of four implants to support the milled bar. If 
more dental units need to be replaced or unfa-
vourable cantilevers are to be avoided, clini-
cians may have to provide more fixtures. The 
majority of implants were placed into native, 
residual mandibular bone after a rim resection 
was performed. Ideally, this should be a carried 
out at the time of ablative surgery to speed up 
the patient’s oral rehabilitation and reduce the 
number of surgical visits. Implants placed at the 
time of ablative surgery are normally buried. 
At the time of exposure, clinicians then have 
an ideal opportunity to carry out any necessary 
flap debulking and mucogingival surgery to 
optimise the peri-implant tissues and facilitate 
plaque control. The milled precious metal bar 

can then be constructed. The prosthesis seems 
to combine the prosthetic advantages of both 
a fixed appliance (in terms of being retentive 
and having no soft tissue contact) as well as a 
removable appliance (in providing lip support 
and being easily removed to check for tumour 
recurrence). Although the cost of fabricating 
the precious metal bar, sleeve and overdenture 
may be high, this initial cost may be offset by 
the fact that the prosthesis appears to have a 
relatively low maintenance burden. However, 
longer follow up periods and well-designed 
prospective cohort trials are now needed 
to confirm whether this is also true for oral 
cancer patients.
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Fig. 8  Pie chart displaying the proportions of patients who experienced any 
complications with their implants/peri- implant soft tissues/bars or superstructures
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Table 1   Raw data of all Oral Cancer Patients treated in this case series highlighting tumour site, treatment received, number of implants 
placed to support the cast bar and any complications encountered

Patient 
number

Tumour site Type of surgery
Type of   
flap used

Adjunctive 
radiotherapy?

Implants placed in native bone or 
composite free flap?

No. of 
implants  
placed

1 Ant FOM Resection/Composite Free Flap Reconstruction Composite Fibula Free Flap Yes Free Flap 4

2 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

3 Ant FOM Rim Resection and Soft Tissue Free Flap Anterolateral Thigh No Native Mandible 4

4 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

5 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

6 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap Yes Native Mandible 4

7 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

8 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

9 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap Yes Native Mandible 4

10 Ventral Tongue Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

11 Retromolar Pad Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

12 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

13 Ant FOM Rim Resection and Soft Tissue Free Flap Anterolateral Thigh Yes Native Mandible 4

14 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap Yes Native Mandible 4

15 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

16 Buccal Mucosa Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

17 Lat FOM Rim Resection and Pedicle Flap Reconstruction Nasolabial Yes Native Mandible 4

18 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap Yes Native Mandible 4

19 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

20 Buccal Mucosa Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

21 Ant FOM Resection and Soft Tissue Free Flap Radial Forearm Free Flap Yes Native Mandible 3

22 Buccal Mucosa Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 6

23 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 3

24 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap Yes Native Mandible 4

25 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap Yes Native Mandible 3

26 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

27 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

28 Posterior Mandible Segmental Resection and Free Flap Reconstruction Deep Circumflex Iliac Artery No Free Flap 4

29 Ventral Tongue Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

30 Ant FOM Resection and Composite Free Flap Reconstruction Deep Circumflex Iliac Artery No Free Flap 4

31 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

32 Maxilla Resection and Obturator provided. N/A No Native, Disease Free, Edentulous, Atrophied Mandible 4

33 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

34 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

35 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

36 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

37 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

38 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

39 Ant FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

40 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 5

41 Ant Fom Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

42 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

43 Retromolar Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap Yes Native Mandible 4

44 Retromolar Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

45 Retromolar Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

46 Ant Fom Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

47 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

48 Lat FOM Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

49 Ant Fom Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4

50 Ant Fom Rim Resection and Soft Tissue Free Flap Radial Forearm Free Flap No Native Mandible 4
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Implants placed at 
primary cancer surgery?

Year 
implants 
placed 

Last date super-
structure reviewed:

Complications:
Treatment for  
any complications:

No 2011 2012 No

Yes 2011 2012 No

Yes 2010 2012 No

No 2009 2012 No

No 2010 2012 No

No 2010 2012 No

Yes 2009 2010 No

No 2011 2012 No

Yes 2010 2012 No

No 2009 2012 Peri-Implantitis on one implant OHI/CHX Mouthwash/Systemic Antibiotics/Open flap debridement

No 2007 2012 No

Yes 2009 2014 No

Yes 2010 2012 No

Yes 2010 2014 No

Yes 2009 2013 No

No 2009 2013 No

No 2003 2009 No

No 2000 2007 No

No 2008 2009 No

No 2004 2006 No

Yes 2011 2013  1 Fractured Uniabutment Screw Uniabutment Replaced

No 2005 2007 No

No 2003 2006 No

No 2011 2013 No

No 2003 2006 No

No 2003 2005 No

No 2002 2004 No

No 2009 2011 No

Yes 2011 2013 No

No 2011 2012 No

Yes 2012 2014 No

No 2009 2011 No

No 2012 2014 Difficult to clean around implants/Soft tissue overgrowth Flap Debulked under GA

No 2014 2015 Difficult to clean around implants/Soft tissue overgrowth Flap Debulked/ Free Gingival Grafts placed around all implants 

No 2011 2014 Difficult to clean around implants/Soft tissue overgrowth Flap Debulked/ Free Gingival Grafts placed around all implants 

No 2005 2008 No

No 2006 2009 No

No 2005 2009 No

No 2005 2007 No

Yes 2016 2016 No

No 2011 2013 No

No 2005 2007 No

Yes 2002 2004 No

No 2003 2004 No

No 2005 2008 No

No 2009 2010 No

No 2007 2009 No

No 2003 2006 No

No 2009 2011 No

No 2003 2005 No
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