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ABSTRACT 

Objective: The purpose of this study was to evaluate the frequency of signs of combination syndrome 
in patients seeking treatment for edentulous maxilla and the effect of wearing Kennedy class 1 
removable partial denture in the lower arch on the frequency of signs of combination syndrome.

Materials & Methods : Sample consists of 100 patients , who were seeking treatment for edentu-
lous maxilla , in the department of prosthodontic KCD Peshawar..An intra oral examination was 
carried out to find the combination signs as described by Kelly i.e; palatal papillary hyperplasia 
,maxillary bone resorption ,overgrowth of tuberosity ,extrusion of mandibular anterior teeth ,bone 
loss in mandibular posterior region . The chi-square test at the 95% level of significance was 
used to test the association between dependent and independent variables.

Results : Extrusion of mandibular anterior teeth was the most frequent sign ( 38%). The associ-
ation between removable partial denture wearer was only significant for the mandibular anterior 
teeth extrusion (p=0.019 ). 

Conclusion : It was found that signs of combination syndrome were quite frequent except for 
papillary hyperplasia and over growth of tuberosity. There was no association between the oc-
currence of combination syndrome signs and wearing of removable partial denture in lower arch.

Keywords : combination syndrome ,distal extension removable partial denture , papillary hyper-
plasia ,extrusion ,kennedy class 1.

INTRODUCTION
Failure to restore partially edentulous patients , 

who have lost their posterior teeth in both the arches,  
will result in the consequences that are difficult to 
manage with conventional prosthodontic treatment. 
Management of such challenging cases require the 
clinician to have adequate experience along with the 
advanced restorative and surgical skills.1

Patient cooperation during the whole treatment 
duration is also mandatory. Management of a Combi-
nation syndrome patient with conventional maxillary 
and mandibular removable prosthesis presents many 

difficulties during and after treatment completion 
and may require frequent remakes and patient may 
still be unsatisfied . Therefore, a multidisciplinary 
approach is required for the management of patient 
with combination syndrome is often.1

The situation worsens when a maxillary com-
plete denture opposes a mandibular removable partial 
denture. Kelly, in 1972, from clinical observations, 
verified the presence of some of these key clinical 
signs: 1.Loss of bone from the anterior part of the 
maxillary ridge, 2.Overgrowth of the tuberosities,  
3.Papillary hyperplasia in the hard palate, 4.extru-
sion of the mandibular anterior teeth, 5.Loss of bone 
under the partial denture bases. Kelly named these 
changes as “Combination Syndrome”. 2 Saunders, et 
al, in 1979, added 6 more characteristic features to 
the list: 1.Loss of vertical dimension of occlusion, 
2.occlusal plane discrepancy, 3.anterior spatial repo-
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sitioning of the mandible, 4.Poor adaptation of the 
prosthesis, 5.Epulis fissuratum, and 6.Periodontal 
changes.3, 4

Glossary of Prosthodontic has defined com-
bination syndrome as characteristic features that 
occur when an edentulous maxilla is opposed by 
natural mandibular anterior teeth and a mandibular 
bilateral extension-base removable partial denture, 
including loss of bone from the anterior portion of 
the maxillary ridge, hyperplasia of the tuberosities, 
papillary hyperplasia of the hard palate’s mucosa, 
supra eruption of the mandibular anterior teeth, and 
loss of alveolar bone and ridge height beneath the 
mandibular removable partial denture bases.2 , 5

Attempts have been made to improve the design 
and materials used in the fabrication of removable 
dentures to improve the outcome of conventional 
prosthodontic treatment in the management of com-
bination syndrome patients, but resorption of the 
edentulous ridges and secondary modifications of the 
surrounding soft tissues are factors difficult to con-
trol. Occlusal instability is difficult to prevent due to 
continual resorption of the residual ridge, even with 
maximal coverage of the available support bearing 
area. Changes resulting in loss of Vertical dimension 
of Occlusion leads to closed bite and concentration of 
occlusal forces in the anterior segments of the dental 
arches, overloading the anterior edentulous maxilla.6

Biomechanical factor has also been attributed to 
the development of changes seen in combination syn-
drome patient. The presence of mandibular anterior 
teeth in patient with edentulous maxilla and partially 
edentulous mandible, tend to move the occlusal con-
tacts to the anterior segment. Natural teeth tend to 
increase the ability to generate maximum bite forces 
along with advantage of proprioception. During ex-
cursive movements and parafunction habits results 
in excessive forces on the anterior edentulous ridge 
leading to the rapid ridge resorption and resulting 
soft tissue hyperplasia.2 ,6

According to Kelly, rehabilitation of patients 
with combination syndrome is a common clinical 
scenario faced by clinicians . These patients represent 
26% of the patients rehabilitated with complete den-
ture according to data provided by his observations. 
Of these, 24% patients are likely to develop these 
alterations at different levels of severity.2, 7

As most of the edentulous patients are managed 
by undergraduate students , this study can help in 
better management of such patients and special 
measures need to be taken in order to prevent com-
bination syndrome signs. This study was conducted 
to find out the most frequent signs of combination 
syndrome and the role of kennedy class1 lower 
arch removable partial denture in the prevention 
of destructive CS signs in patients who visited the 
department of prosthodontics, Khyber college of 
Dentistry. The null hypothesis of the study was that 
the occurrence of characteristic features of combi-
nation syndrome are not related to the presence of 
a removable partial denture in the mandibular arch.

MATERIALS AND METHODS
A cross sectional study was conducted at the 

Department of Prosthodontics, Khyber College of 
Dentistry, Peshawar with the approval of the ethical 
committee of the hospital. The sample was selected 
from patients, who were seeking treatment, with a 
completely edentulous maxilla and bilateral partially 
edentulous mandible, wearing or not wearing a re-
movable partial denture. Patients wearing temporary 
removable partial denture in the mandibular arch or 
patients with poor general health that may aggravate 
the bone resorption were not included in the study. 

Informed consent was signed by the patients, 
followed by a detailed interview regarding their 
history of edentulism and prosthesis, if any. The 
patients were then clinically examined by two 
trained researchers who made a joint observation to 
determine the presence or absence of clinical signs 
specific for combination syndrome, as described by 
Kelly given in the Table 1. A third examiner, expert 
in the matter, was consulted whenever any inconfor-
mity was faced regarding presence or absence of the 
established criteria. 

The variables were presented in a descriptive 
manner by means of frequency and means. A chi 
square test, with a significance level of 5% was used 
to determine the association between clinical signs 
and the presence of mandibular RPD.

RESULTS
The sample comprised of 100 patients with a 

mean age of 59 ± 4.12 years, where 39% (n =39) 
were men and 61% (n =61 ) women. These individ-
uals had maxillary edentulism for a mean period of 
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18 ± 3.6 years. 

Of the sample observed, 32% of the patients 
wore RPD. Table 2 shows the frequent clinical 
signs of Combination syndrome, the most common 
being the extrusion of mandibular anterior teeth 
which was 38%, followed by 17 % mandibular bone 
resorption with the least frequent being the palatal 
papillary hyperplasia which was 7%. The number 
of signs per patient were determined and shown in 
Table 3 .The most frequent occurrence was patients 
showing 1 sign in 33%, 2 signs in 20% and 3 signs 
were in 4%. With respect to the association between 
mandibular RPD wearing and CS features, a statis-
tically significant difference between RPD wearers 
and non-wearers was observed only with regard to 
extrusion of mandibular anterior teeth (0.019) as 
shown in Table 4.

Table 1: Description of the Clinical Examination8

Syndrome Characteristics Clinical Evaluation
Bone resorption in the maxil-
lary anterior region 

Observation of flaccid tissue 
in the anterior region of the 
residual ridge susceptible to 
displacement

Tuberosity overgrowth Vertical and/or horizontal 
growth of fibrous or bone 
tissue in the right and/or left 
tuberosity region

Palatal papillary hyperplasia Observation of erythematous 
mucosa with a papillary sur-
face in the hard palate

Extrusion of the remaining 
natural mandibular teeth

Observation of dental wear 
at the enamel or dentin level

Mandibular posterior bone 
resorption 

Observation of accentuated 
bone resorption in the poste-
rior edentulous region

Table 2: Prevalence of signs of combination syndrome

Syndrome sign Presence Absence Total
N % N % n %

Extrusion 38 38 62 62 100 100
 Tuberosity overgrowth 11 11 89 89 100 100
Palatal Papillary hyperplasia 7 7 93 93 100 100
Maxillary resorption 12 12 88 88 100 100
Mandibular resorption 17 17 83 83 100 100

Table 3: Frequency of clinical signs of combination syndrome per individual

Combination Syndrome
No of signs N %
0 43 43
1 33 33
2 20 20
3 4 4
Total 100 100.0

DISCUSSION
It has always been considered a challenge for 

the clinician to manage patients with an edentulous 
maxilla opposing natural anterior mandibular teeth 
and a bilateral distal extension removable partial 
denture. The prevalence rate of such combination 
is 24% of the denture patients Therefore ,it is man-
datory for the dentists to understand the particular 
problems and management of such patients with 
comprehensive treatment plan.9

In the present study, the frequency of signs of 

combination syndrome were assessed. There is no 
indication in the dental literature that all the signs 
must be present to diagnose combination syndrome. 
In the present study, 57% of the patients presented 
with 1-3 signs of combination syndrome. None of the 
patients reported with all the 5 signs of combination 
syndrome.10

In the present study, 38% of the sample showed 
lower anterior dental extrusion, the combination syn-
drome sign most frequent among the dependent vari-
ables studied. The literature indicates that presence 
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Table 4: Association between signs of CS and RPD wearing

CS Feature RPD wearing P value
Wearer Non wearer Total

N % N % N %
Extrusion
Present 14 58.3 24 31.6 38 38

0.019
Absent 10 41.6 52 68.4 62 62
Tuberosity overgrowth
Present 2 8.3 9 12 11 11

0.632
Absent 22 91.6 67 88 89 89
Mandibular resorption
Present 7 29 10 13 17 17

0.069
Absent 17 71 66 87 83 83
Papillary Palatal hyperplasia
Present 2 8.3 5 6.6 7 7

0.769
Absent 22 91.6 71 93.4 93 93
Maxillary resorption
Present 3 12.5 9 11.8 12 12

0.931
Absent 21 87.5 67 88.2 88 88

of removable partial denture prevents the appearance 
of some signs. The present study found no evidence 
that wearing of RPD prevents the appearance of 
combination syndrome signs, similar to the study 
by Resende et al.8 Anterior dental extrusion was 
the only clinical sign that showed association with 
RPD wearing i.e. RPD wearers showed more dental 
extrusion than non RPD wearers. It could be due to 
unsatisfactory dentures or the individuals already had 
dental extrusion when the RPD was provided or the 
dental arches were not simultaneously rehabilitated. 

The present study indicated a higher percentage 
of mandibular bone resorption in individuals wearing 
RPD (29% as compared to 13%). In a comparative 
study, Jozefowicz11 observed that individuals who 
did not wear dentures had significantly less residual 
ridge resorption than individuals who wore remov-
able partial dentures. In the present study, 17 % 
of the sample showed mandibular posterior bone 
resorption, the second most frequent CS clinical 
sign among the dependent variables studied (Table 
2). There are two main factors which may account 
for the bone resorption. First is, bone resorption is 
a natural phenomenon. It mostly reduces the bone 
in height, making this clinical feature common 
among these patients. Second is the quality of den-
ture fit, Poorly fitting dentures cause the induction 

of non-axial forces accelerating the residual ridge 
resorption. According to Tolstunov, bone is depos-
ited and resorbed according to the nature of forces 
placed upon it.11

The papillary hyperplasia of palate was reported 
in 7% of the patients. This was the least common sign 
observed in our study. Palatal papillary hyperplasia 
is considered one of the classical feature of CS. It is 
an inflammatory condition caused by poorly fitting 
upper dentures and poor denture hygiene .In studies 
conducted on denture users, the prevalence of hard 
palate papillary hyperplasia is not common .In study 
conducted on prevalence of CS signs , papillary hy-
perplasia was the least common sign i.e; 16.1 % in 
the sample of 66 patients.8 MacEntee et al. observed 
palatal hyperplasia in 8% of 155 denture wearers.13 
Epidemiological study conducted by Xie et al found 
values that ranged from 5% to 10%.14 There was 
prevalence of 16.7% of papillary hyperplasia in a 
sample of 334 denture wearers.15 In Turkey, a study 
was conducted in which incidence of papillary hy-
perplasia was observed .It increased with time of 
denture wearing to 13.3 % when denture was used 
for 10 years and to 86.7 % when used for more then 
10 years.16

The literature shows that, use of removable par-
tial denture prevents the residual ridge resorption.3 
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The present study found no association between 
RPD wearing and prevention of signs of CS. The 
only clinical sign that showed an association with 
RPD wearing was tooth extrusion. i.e; RPD wearers 
had more extrusion than non -wearers. This result 
might be due to unsatisfactory lower dentures or that 
residual arches were not rehabilitated with dentures 
simultaneously, or individuals had developed the 
signs before removable dentures were given. Jozefo-
wicz conducted a comparative study on the influence 
of denture wearing on residual ridge resorption . 
He found out that wearing denture had prevented 
residual ridge resorption except for females more 
than 60 years of age.11 Alveolar bone resorption is 
an unavoidable natural phenomenon after tooth loss. 
However, this process can be slowed down by the 
construction of good quality dentures, scheduled 
follow-up sessions and proper guidance on denture 
wearing and care.17

The main treatment objectives in the prevention 
of CS signs, are preservation of posterior occlusion 
and anterior hyper function of the remaining mandib-
ular teeth.18 One treatment modality to prevent CS is 
the provision of good quality RPD to prevent bone 
resorption ,restore the posterior teeth with balanced 
occlusion and regular recall visits for maintenance.12 
In constructing the denture for the patients who 
already show CS signs ,papillary hyperplasia can 
be minimized by surgical procedures , muco static 
impression for the flaccid tissues, provision of cast 
partial denture in mandible with correct surveying, 
placement of rest and clasps, periodic recall visits 
to assess the fit , hygiene ,occlusion and need for 
relining for these patients.19 The mandibular ken-
nedy class 1 and 2 can be converted to kennedy 3 
by providing implants in the posterior region of the 
mandible ,this will not only reduce the vertical and 
horizontal movements of the RPD resin base but 
also improves masticatory efficiency ,stability and 
aesthetics.20 Implant supported RPD reduces the 
bone resorption in the mandible.4 Implant support-
ed removable partial dentures can be given in both 
arches to minimize the bone resorption associated 
with combination syndrome.21

In present study, signs of combination syndrome 
were mostly due to inadequate surgical and prostho-
dontic treatment and lack of follow up. This can be 
changed when the dentist dealing with susceptible 
patients has the knowledge about benefits of preven-

tion, timely diagnosis and early intervention so that 
damages can be reduced. To evaluate the benefits of 
provision of RPD in preventing CS signs and reduc-
tion bone resorption randomized control trials and 
longitudinal studies should be conducted .

One of the limitation in this study was that the 
sample was collected from the patients who were 
seeking prosthodontics treatment ,there is a chance 
that these patients may have already developed signs 
of combination syndrome and they would be using 
inadequate dentures for the long time. Also it was 
a cross sectional study, so there was no follow up.

CONCLUSION 
It was found that signs of combination syndrome 

were quite frequent except for papillary hyperplasia 
and over growth of tuberosity. Most of the patient 
showed 1-3 signs of combination syndrome. There 
is no association between the occurrence of combi-
nation syndrome signs and wearing of removable 
partial denture in lower arch.
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