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Abstract 
Background: Resection of the mandible can lead to bony defect which has a 
direct bearing on the quality of life of the patient. Reconstruction of such de-
fect is necessary to restore aesthetics but optimal functioning of the oral cavi-
ty can only be achieved with prosthodontic rehabilitation. We, hereby, report 
the impact of oral rehabilitation on patients’ satisfaction and quality of life 
after mandibular reconstruction in our institution. Materials and Method: 
Patients who had oral rehabilitation following mandibular reconstruction 
from January 2010 to December 2015 were included. Patients’ oral health 
related quality of life [OHRQL] before and after rehabilitation was evaluated 
using the head and neck module of the European Organization for Research 
and Treatment of Cancer [EORTC]. Oral functions and denture satisfaction 
were also evaluated with Visual Analogue Scale [VAS]. Data obtained were 
analyzed with SPSS version 20 and level of significance was set at p < 0.05. 
Result: Of the 43 patients who had mandibular reconstruction during the 
study period, only 21 [48.8%] had dental rehabilitation. Twelve patients 
[57.1%] had conventional acrylic denture, 5 had fixed denture [bridge] while 
4 patients had rehabilitation with dental implants. The mean follow-up pe-
riod after rehabilitation was 8.42 months [Range: 6 - 22 months]. Although, 
OHRQL analysis revealed an improvement following rehabilitation, only the 
social aspect of the evaluation was statistically significant [p < 0.01]. Also, 
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type of rehabilitation had a significant correlation with oral function as pa-
tients who received dental implant had better VAS score [p = 0.00]. On the 
contrary, there was no statistically significant difference in aesthetics amongst 
the patients regardless of type of rehabilitation [p = 0.26]. Conclusion: Find-
ings from this study showed that there is improvement in OHRQL following 
dental rehabilitation. Also, Patients who were rehabilitated with dental im-
plant had better oral function than those with fixed or conventional denture. 
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1. Introduction 

Jaw resection secondary to malignant or benign tumors often leads to extensive 
composite defect which has a direct bearing on the quality of life of the patient 
[1] [2] [3]. Mastication, speech and aesthetics are often adversely affected [4]. 
Reconstruction of such defect is necessary to restore aesthetics but optimal func-
tioning of the oral cavity is not achieved until a prosthodontic rehabilitation is 
carried out [2] [4] [5] [6]. The objectives of rehabilitation following a composite 
resection should include the restoration of the bony integrity of the mandible, 
soft-tissue replacement where necessary and prosthodontic treatment [7]. The 
goals of prosthodontic treatment include the provision of lip support, improving 
articulation and mastication, reducing drooling, and regaining favorable esthet-
ics [4] [7]. 

Advances in microvascular surgery allow reconstruction level that is close to 
the pre-surgical anatomy of the mandible with good aesthetic outcome [1] [2] 
[4] [7]. However, restoration of masticatory functions following dental rehabili-
tation remains debatable in the literature [7] [8] [9]. The use of osseointegrated 
implant for dental rehabilitation is widely advocated because it restores oral 
function and aesthetics [2] [4] [7]. However, conventional dentures (either fixed 
or removable) have been shown to provide improved masticatory ability and 
restoration of quality of life following mandibular reconstruction [5] [8] [9]. 
Furthermore, conventional denture has been found to be useful in extensively 
irradiated site following malignant tumor excision [5] [9]. 

Reconstruction of mandibular defects with bone graft or composite flap pro-
vides a base for denture or implant for oral rehabilitation. Common donor sites 
for autogenic bone graft include the iliac crest, rib bone, tibia tuberosity and 
calvarium [10] [11]. However, the osteocutaneous fibula free flap appeared to be 
the reconstruction of choice for mandibular defect when free flap is desired [5] 
[6] [12]. Although the literature is replete with studies on reconstruction of seg-
mental defect of the mandible, there is dearth of published work on the assess-
ment of oral health related quality of life (OHRQL) after rehabilitation of the 
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dentition, especially in Sub-Saharan Africa. This formed the basis for this study 
which aimed to assess the impact of oral rehabilitation on OHRQL and patients’ 
satisfaction following mandibular reconstruction in our institution. 

2. Materials and Method 

The study population comprised all patients that had mandibular resection and 
immediate reconstruction with autogenic non vascularized bone graft (iliac crest 
or rib bone) at our institution between January 2010 and December 2015. Patients 
were referred for dental rehabilitation after a minimum period of 6 months fol-
lowing mandibular reconstruction. This was done to give some allowance for 
graft take, absence of disease recurrence and to allow patients ample time to de-
cide whether or not to undergo prosthodontic treatment. 

Data on patients’ age, gender and type of lesion necessitating mandibular re-
section were documented on individual proforma. Mandibular defects were 
classified based on the criteria suggested by Urken et al. [12]. Patients who con-
sented to participate in the study were followed up after completing dental reha-
bilitation and their OHRQL was assessed at 6 months after dental rehabilitation. 

Assessment of OHRQL was done using the head and neck module of European 
Organization for Research and Treatment of Cancer [EORTC, H&N35]. Permis-
sion to use this module was duly obtained from the EORTC study group 
(Appendix 1) this module contains items exploring side effects and symptoms 
of treatment. The score is measured on a 0 - 100 scale and higher scores 
represent greater degree of problems. Each patient who had dental rehabilitation 
was made to complete the module six months post-rehabilitation. The impact of 
rehabilitation was determined by comparing the patient’s score of the items on 
the module before and after rehabilitation. Similarly, denture satisfaction and 
oral functions were assessed using a 10 point visual analogue scale [VAS] with 0 
being complete satisfaction and 10 least satisfaction. 

The mean scores for each category were determined and statistical analysis 
done using SPSS version 20. Patients’ demography was analyzed with descriptive 
statistics while the Wilcoxon matched-pairs signed-ranks test was used to com-
pare the results on quality of life with the H&N35 questionnaire pre and post- 
rehabilitation. One-way Analysis of variance was used to compare the impact of 
rehabilitation type on patients’ satisfaction regarding oral function and aesthet-
ics. P ≤ 0.05 was considered statistically significant. 

3. Result 

Forty-three patients had mandibular resection with reconstruction during the 
study period. Of these, only 21 subjects [48.8%] successfully completed dental 
rehabilitation and follow up evaluation. There was a higher male preponderance 
[M:F = 1.7:1] among the patients who had mandibular reconstruction while the 
converse is true for those who had rehabilitation [M:F = 0.9:1]. Similarly, the av-
erage age of those who had rehabilitation [24.72 ± 4.02 years, range: 20 - 41 
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years] was comparatively less than the overall age [28.91 ± 9.43] of all the pa-
tients [range: 20 - 61 years]. The age and sex distribution of the patients are 
shown in Table 1. 

The commonest lesion necessitating jaw resection in this series was Amelob-
lastoma [67.4%] followed by odontogenic fibromyxoma [9.3%]. Chronic osteo-
myelitis [4.7%] of the mandible was the least frequent lesion necessitating man-
dibular resection. Figure 1 shows the diagnosis of the lesions and frequency of 
rehabilitation. 61.9% of patients who had dental rehabilitation were earlier 
treated for Ameloblastoma. The location of mandibular defects according to 
Urken et al’s [12] classification is shown in Table 2. Lateral defects of the 
mandible were found to constitute the majority among the patients who had 
mandibular reconstruction [41.8%] and those who were subsequently rehabili-
tated [47.6%] respectively. 

All the 21 patients who had dental rehabilitation were successfully followed up 
on outpatient basis for a minimum of 6 months [mean: 8.42 ± 3.21 months, 
range: 6 - 22 months]. Twelve patients received conventional removable acrylic 
denture, 4 had osseointegrated dental implants while the remaining 5 patients 
had fixed partial denture [bridge]. The distribution of the mode of rehabilitation 
was shown in Figure 2. 

All rehabilitated patients in this series completed the H&N35 Quality of life 
assessment questionnaire and the mean scores for the relevant parameters were 
shown in Table 3. In all the variables tested with the questionnaire, all the pa-
tients attested to an overall improvement in OHRQL following dental rehabilita-
tion. However, of all the parameters measured, only social integration showed a 
statistically significant improvement following dental rehabilitation [P < 0.01]. 

Patients’ satisfaction following rehabilitation among the three groups was 
compared with VAS. Indicators of satisfaction measured with VAS include oral 
functions and aesthetic satisfaction. Oral function encompasses masticatory 
performance, deglutition and speech. The mean VAS score for the three groups 
was shown in Table 4. Of the four patients who had dental implants, one had 
osseointegrated implants replacing 34, 35, 36 and 37] while the other three pa-
tients had implant retained dentures covering longer area of the dental arch [31 - 
36, 33 - 45 and 41 - 46 respectively]. This group of patients reported better 
 
Table 1. Age and sex distribution of the patients. 

Age (years)/Sex Reconstructed patients Rehabilitated patients 

 Male Female Male Female 

21 - 30 11 8 6 7 

31 - 40 8 6 3 3 

41 - 50 4 2 1 1 

>51 4 0 0 0 

Total 27 16 10 11 
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Figure 1. Mandibular lesion and the frequency of rehabilitation. Patients with Amelob-
lastoma constituted the majority of those who have resection [n = 29, 67%] and Dental 
rehabilitation [n = 13, 61%] respectively. Fibromyxoma, Gun shot and ossifying fibroma 
accounted for 2 patients each [9.5%] among those who had Dental rehabilitation. 

 

 
Figure 2. Mode of rehabilitation. A little over half of the rehabilitated patients had con-
ventional Denture [n = 12, 57.1%] while the Implant and bridge groups had 4 [19.1%] 
and 5 [23.8%] patients respectively. 

 
Table 2. Classification of Mandibular defects. 

Location of mandibular defect reconstruction [n] rehabilitation [n] 

Central 4 4 

Lateral 18 10 

Overlapping [central/lateral] 9 7 

Lateral/posterior free end 12 0 

Total 43 21 
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Table 3. Result of functional assessments and quality of life with the H&N35 question-
naire. 

H&N35 Before rehabilitation After rehabilitation 

 T1 T2 

Soreness in the mouth 55 42 

Swallowing liquids 41 34 

Swallowing solid food 51 46 

Sense of taste 40 33 

Chewing 61 49 

Speech 44 39 

Dry mouth 40 38 

Appearance/Social integration 64 23** 

Talking 60 44 

Mouth opening 46 37 

Nutritional supplement/feeding tube 39 31 

**p < 0.01 [Wilcoxon matched-pairs signed-ranks test]; H&N35 scale: from “0” to “100” [“0”: negligible 
handicap, “100”: maximum handicap]. 

 
Table 4. Mean VAS score of patients according to rehabilitation method. 

Rehabilitation/Mean VAS score Aesthetics Oral functions 

Denture 3.5 6.2 

Implant 2.9 2.5 

Fixed denture [bridge] 3.0 5.0 

One way ANOVA: Oral function F = 116.55, Sig; p = 0.00; Aesthetics F = 1.397, Sig; p = 0.26. 

 
mean score for oral functions which was statistically significant compared to 
those who had rehabilitation with conventional denture and bridge [p = 0.00]. 
Also, those who had rehabilitation with fixed denture [bridge] had a statistically 
significant better mean score for oral functions than those who received only 
conventional denture [p = 0.02]. Regarding aesthetic satisfaction, all rehabili-
tated patients in the three groups had comparative mean VAS score, although 
the implant group had a better mean score, this was found not to be statistically 
significant [p = 0.26]. 

4. Discussion 

The loss of a segment of jaw bone to tumor resection, infective process or trau-
ma can have an adverse effect on the quality of life of affected individuals. Res-
toration of such defect is mandatory to improve appearance but optimal satisfac-
tion is not achieved until full dental rehabilitation is carried out [2] [7]. It is evi-
dent from the literature that reconstruction with vascularized bone and subse-
quent rehabilitation with dental implants is the gold standard in the manage-
ment of continuity defect of the jaws [3] [6] [13] [14] [15]. However, clinicians 
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have equally reported appreciable outcome following rehabilitation with conven- 
tional denture, either removable or fixed, after mandibular reconstruction [5] [8] 
[9]. An assessment of OHRQL following jaw reconstruction and dental rehabili-
tation is therefore important in order to gauge the impact of treatments on pa-
tients’ well-being. 

Nearly half of the patients [48.8%] who had mandibular resection in this study 
were successfully rehabilitated. This is higher than reports from similar studies 
where minor proportion of patients undergoes rehabilitation [2] [6] [8]. The 
difference may be due to the fact that patients with malignant disease were not 
part of this survey unlike the studies cited where such patients formed part of the 
cohort. The mean age of patients who had oral rehabilitation in this study was 
lower than those of Hendepool et al. [2] and Curtis et al. [7]. The mean age in 
those studies was higher because they incorporated older patients with mostly 
malignant lesions. Also, the mean age of the patients who had rehabilitation is 
comparatively lower than those who were not rehabilitated. We are of the opi-
nion that age played a major role in determining whether patients will embrace 
rehabilitation or not. Also, more female patients had dental rehabilitation com-
pared to males. Aesthetic and social inclination may play a major role as females 
tend to have better health care seeking attitude and are more aesthetically con-
scious than males. 

Ameloblastoma was the most frequent benign lesion necessitating jaw resec-
tion in this study. This is similar to other studies where ameloblastoma was 
found to be the most frequent benign lesion in patients undergoing mandibular 
resection [9] [10]. However, some studies cited on dental rehabilitation and 
OHRQL involved malignant oral lesions majorly [2] [4] [6] [12]. Malignant oral 
lesions were not part of this series because nearly all cases are lost to follow up 
after referral for chemo-radiation treatment following surgery as we currently do 
not have services for radiation therapy in our young institution. 

Researchers have employed various tools to assess OHRQL of rehabilitated 
patients following mandibular reconstruction. These include the Performance 
Status Scale for Head and Neck Cancer, Oral Health Impact Profile, The Univer-
sity of Washington Oral Health Quality of life Questionnaire and the European 
Organization for Research and Treatment of Cancer [EORTIC] Quality of Life 
Head and Neck Module [QLQ-H&N35]. However, Quality-of-life assessment 
has increasingly moved towards a modular approach which allows assessments 
to be tailored to specific patient groups (through use of disease-specific modules), 
while preserving comparability across studies through use of the general meas-
ures [16]. Such an approach is embedded in the European Organization for Re-
search and Treatment of Cancer (EORTC) Quality of Life Questionnaire which 
was employed for this study [16] [17]. 

Although, the mean scores on evaluation of OHRQL using the H&N35 ques-
tionnaire revealed general improvement on all the parameters evaluated follow-
ing dental rehabilitation, only the social aspects were statistically significant fol-
lowing comparative analysis [p = 0.01]. This is in agreement with previous re-
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ports which suggested that dental rehabilitation has more impact on patients’ 
cosmetic appearance than other aspects of oral functions [2] [4] [7] [18]. 

Some authors have examined masticatory performance as a measure of oral 
function following dental rehabilitation [7] [8] [9] [13] [18] [19] [20]. Methods 
employed include the use of bite force measurement, the use of test foods such 
as carrots and peanuts, assessment of tongue and cheek function, the use of Vis-
ual Analogue Scale to assess oral function and standardized questionnaires to get 
patients’ level of satisfaction. We employed the Visual analogue scale in this 
study because it is convenient and patient can easily grade the level of perfor-
mance of the prosthesis on the scale. Our findings which confirmed that the 
group with osseointegrated implant had a statistically significant better mean 
score for oral functions [p = 0.00] is in agreement with other similar studies 
where dental implants have been reported to have better impact on oral func-
tions than conventional dentures [7] [8] [21] [22]. Also, the fact that patients 
who were rehabilitated with osseointegrated implant did not have a statistically 
significant mean VAS score for aesthetics agrees with findings of other authors 
of similar studies [2] [8] [9]. On the contrary, Curtis et al. [7] in their study re-
ported that patients with osseointegrated implants have a statistically significant 
aesthetic satisfaction than those with conventional denture. However, a similar 
study by Komisar et al. [9] reported that prosthetic rehabilitation did not confer 
additional benefit to the patients following reconstruction. 

One major limitation of this study was the relatively small sample size em-
ployed in comparative analysis, this is partly due to difficulty in getting patients 
to embrace rehabilitation following mandibular reconstruction. Economic reali-
ty also played a part as most subjects could not afford rehabilitation with os-
seointegrated implants. However, it is our belief that the data obtained from this 
study was sufficient enough for a pilot study on dental rehabilitation following 
mandibular reconstruction. 

5. Conclusion 

Although there is an improvement in patients’ quality of life following oral re-
habilitation, only the social aspect of OHRQL [smile and appearance] showed 
statistically significant improvement in this study. Furthermore, osseointegrated 
dental implants provided better improvement in oral functions than fixed or 
removable partial denture. We suggest a prospective study with larger sample 
size to overcome the limitations observed in this study. 
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Appendix 1. Permission agreement to use the H&N 35 Questionnaire by the EORTC 
study group. 
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