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ABSTRACT
Introduction: One of the most common and effective ways of
replacing missing teeth is by dental implants. Both quality and
quantity of bone along with the area of implant placement govern
the prognosis of the implant procedure. Certain risk factors
predispose the implant treatment to high failure rate. Hence, we
assessed the implant patients who were referred from private
practitioners to the specialty hospitals from 2010 to 2014.
Materials and methods: All the patients being referred from
private clinics to the specialty dental hospital for the purpose of
prosthetic rehabilitation by dental implants from June 2010 to
July 2014 were included in the present study. Skilled oral and
maxillofacial surgeons were appointed for performing the implant
surgical procedures. Prosthetic rehabilitation was done after
6 to 8 weeks and after 10 to 14 weeks in implant cases
without and with bone augmentation procedures respectively.
Distribution of dental implants based on the indications, location,
dimension of augmentation procedure, and complication of
implants was analyzed and assessed for the level of significance.
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Results: Of the patients, 712 were females, while the remaining were males. Most of the patients were in the age group of
50 to 59 years. As compared with completely edentulous
patients, most of the patients required rehabilitation by a single
implant. Maximum dental implants were placed in maxillary
premolar region and mandibular first molar region. Over 1,000
cases in this study required rehabilitation by augmentation
procedure.
Conclusion: Partially edentulous patients are most commonly
referred to specialized dental hospitals for prosthetic rehabilitation by dental implants, mostly with the purpose of implant
placement. Failure rate can be minimized by following strict
patient selection protocols along with following a standard
surgical criterion.
Clinical significance: Following standard surgical protocols
and strict treatment planning, prognosis of the dental implant
procedures can be improved to a greater extent, thereby
increasing its clinical success rate.
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Nowadays, endosseous dental implants are becoming
a routinely used restorative option for rehabilitation of
missing teeth. Conservation of natural tooth structure
along with prosthesis retrievability decides the acceptance
of implant procedure by the body.1-6 Survival of dental
implants is dependent upon numerous factors, such as
quality of bone, amount of bone, site where implant has
to be placed, and stabilization of implant immediately
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after the surgery.7-9 Literature quotes studies which
stresses on various risk factors that predisposes the dental
implant surgeries to high failure rate. Mobility occurring
in dental implant immediately after surgery or after
a certain period of time is known as implant failure.10
Hence, we evaluated the cohort of dental implant patients
by analyzing the implant patients who were referred
to the specialty hospital by private practitioners from
June 2010 to July 2014.

MATERIALS AND METHODS
This study included all the referral patients who were sent
to the dental wing of the hospital by private practitioners
from June 2010 to July 2014. Patients requiring sinuslifting procedures and bone augmentation procedures
due to bony defects were included in the study. Exclusion
criteria were as follows:
• Patients with immunocompromised state
• Patients with any history of systemic illness
• Patients with any known drug allergy
• Patients with history of any irradiation in the area
where implant placement has to be done
• Patients with history of any previous surgery in the
same tooth region.
All the dental implant placement procedures were
performed by skilled oral surgeons under local anesthesia. Preoperative doses of antibiotics and atropine were
given as prophylactic medicines. Experienced oral surgeons placed 50% of the dental implants, while remaining
implants were placed by postgraduate students under the
guidance of a skilled oral surgeon. Standard procedures
were followed for the placement of dental implants.
Prosthetic rehabilitation procedure was performed by
the private practitioners once the healing phase was
over, which was 6 to 8 weeks for implant cases without
bone augmentation procedures and 10 to 14 weeks for

implant cases with bone augmentation procedures. All
the results were analyzed by Statistical Package for the
Social Sciences (SPSS) software. Following variables were
assessed by statistical analysis:
• Dental implant distribution depending upon the type
of indication
• Dental implant distribution depending upon the type
of location
• Dental implant distribution depending upon the
dimension of the dental implant
• Dental implant distribution depending upon the type
of augmentation procedure
• Dental implant distribution depending upon the
complications.
One-way analysis of variance test was used to assess
the level of significance.

RESULTS
Graph 1 highlights the distribution of the implant patients
according to their age. Maximum patients were in the age
group of 50 to 59 years. Out of 1,360 patients in this study,
712 were females and the rest were males. Table 1 shows the
distribution of all the patients according to the treatment
indication. More than half of the patients required rehabilitation by a single dental implant. Maximum number
of implants was placed in maxillary anterior region and
mandibular posterior region (Graphs 2 and 3). About 60%
of the total implants were placed in maxilla, while remaining 40% were placed in the mandible as shown in Table 2.
Table 3 shows the distribution of implant cases on the
basis of the dimension of the dental implants. Maximum
implants were of standard width and of 10 and 12 mm
length. Out of total 1,880 implant cases, 1,001 cases required
augmentation procedures as shown in Table 4. A total of
752 cases required guided bony regeneration (GBR), while
sinus floor elevation (SFE) was done in 224 cases.

Graph 1: Distribution of patients receiving dental implants based on their age
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Table 1: Distribution of patients and implants placed according to the indication

Area of the jaw
Single tooth implant
Distal extension
Extended edentulous
Completely edentulous jaw
Total

Maxilla
Mandible
Maxilla
Mandible
Maxilla
Mandible
Maxilla
Mandible

Number of
patients
490
230
130
160
150
100
30
70
1,360

Total patients
Percentage in
single jaw
36.0
16.9
9.6
11.8
11.0
7.3
2.2
5.2
100

Combined
percentage
52.9
21.3
18.4
7.4
100

Total dental implants
Number of
Percentage in Combined
dental implants single jaw
percentage
530
28.2
40.9
240
12.8
240
12.8
26.6
260
13.8
280
14.9
22.9
150
7.9
60
3.2
9.6
120
6.4
1,880
100
100

Graph 2: Total implants placed according to the site in the maxilla

Graph 3: Total implants placed according to the site in the mandible

DISCUSSION
Titanium implants have become the gold standard in
today’s world as a main line of treatment for replacing
missing teeth.11,12 In these days, various other dental
implants are also available in the market, but they are
encountered with certain drawbacks which limits their
usage over titanium implants.5 Research work in the field
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of implants has improved the osseointegration of dental
implants with the bone by making the implant surface
more hydrophilic. Hydrophilic enossal surfaces offer better
and quicker results by stimulating earlier integration
between the implant and the bone.13 Hence, we assessed
the cohort of dental implant patients who were referred to
the specialty hospital by private practitioners from June
2010 to July 2014.

JCDP
Assessment of Patients Referred to Specialty Dental Hospitals for Dental Implant Procedure
Table 2: Total implants placed according to the different
regions in the jaws
Region
Anterior maxillary region
Posterior maxillary region
Anterior mandibular region
Posterior mandibular region
Total implants placed in anterior region
Total implants placed in posterior region
Total implants placed in maxillary region
Total implants placed in mandibular region

Total number of
implants placed (%)
526 (28.0)
601 (32.0)
243 (12.9)
510 (27.1)
769 (40.9)
1,111 (59.1)
1,127 (60.0)
753 (40.0)

Table 4: Distribution of dental implants divided on the basis of
augmentation procedures used
Dental implant
procedure
GBR
SFE

SFE and GBR
Total implants
with augmentation
procedures
Total implants
without
augmentation
procedures

Simultaneous
Staged
Simultaneous
osteotome technique
Simultaneous
window technique
Staged window
technique
Simultaneous

Number
of dental
implants
620

Total
dental
implants
752

40

224

115
70
25
1,001

25
1,001

879

879

Patients reporting in the dental clinics have mostly
partial edentulous areas as compared with completely
edentulous ridges as shown in Table 1. Less than 10% of
the total patients in this study had completely edentulous
jaws. As far as treatment was concerned, more than half
of the patients were referred by the practitioners for
rehabilitation of a single tooth. Maximum numbers of
implants were placed in mandibular first molar region
and maxillary first premolar region, both of which
collectively accounted for approximately 30% of all
implants placed (Graphs 2 and 3). Similar results were
reported by Bernard et al14 and Sulzer et al,15 who also
observed predominantly partial edentulous patients in
comparison with completely edentulous jaws. One of the
common problems being encountered while doing dental
implant surgeries is the lack of availability of enough
bone for doing implant procedures.16 To overcome this,
one of the methods is GBR that stimulates osteogenic
and pluripotential cell’s migration into the bone defect
site impeding bone formation.17-20 Due to resorption of
bone following maxillary posterior teeth extraction in the

Table 3: Total implants placed according to the different
types of implants
Type of dental implant placed
Type
Standard (4.1 mm)
Standard (4.8 mm)
Standard (3.3 mm)
Wide neck
Narrow neck
Tapered
Any other
Length (mm) 14
12
10
8
6

Number of dental implants
placed (%)
1,020 (54.2)
255 (13.5)
285 (15.5)
160 (8.5)
30 (1.5)
125 (6.6)
5 (0.2)
50 (2.7)
805 (42.8)
825 (43.9)
160 (8.5)
40 (2.1)

immediate time period, there is decrease in dimensions
of bone. Dental implant procedures are difficult in such
situations due to fall in vertical bone height, leading
to decrease in the distance of bone from the maxillary
sinus.21,22 Elevation of maxillary sinus floor is the solution
for such problems. It is of two types: Direct sinus lifting
and indirect sinus lifting.23 Most of the dental implants
placed were of standard dimension (4.1 mm) and were
of 10 mm length (Table 3). Augmentation procedures
were performed in more than 1,000 dental implants out
of total of 1,880 implants. Guided bony regeneration
was done in 752 dental implant cases, while SFE was
performed in 224 implant cases. Our results were in
correlation with the results of Bornstein et al24 who also
observed similar findings in their study. Fairbairn and
Leventis25 retrospectively analyzed the protocols for
bone augmentation procedures in cases in which early
dental implant placements were done. They evaluated 497
patients that required early placement of dental implants
after extraction along with bone augmentation. They
observed that only three implants failed before the loading
phase of dental implants and three failed a year after the
loading phase, giving a final dental implant survival rate
of more than 98%. From the results, they concluded that
in relation to bone regeneration and implant placement,
the current standard protocol allowed high long-term
success rate. Gac and Grunder26 analyzed the survival
and failure rate of dental implants with hydrophobic and
hydrophilic enossal surfaces. They assessed 1,063 patients
in which 2,918 dental implants were placed. On an
average, the patients were followed up to 2.1 and
4.5 years for INICELL and TST implants respectively.
They observed a significantly lower failure rate of
hydrophilic implants as compared with hydrophobic
implants. From the results, they concluded that for better
results in early placed implants, hydrophilic implants
offer better results. Derks et al27 evaluated the effectiveness
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of dental implant therapy in Swedish population. They
assessed 4,716 patients who were provided with implantsupported rehabilitation therapy. From the results,
they concluded that dental implants less than 10 mm
dimension also show higher odds ratios for early implant
loss. They also concluded that the late implant loss is also
influenced by brand of the dental implant. Shenava et al28
analyzed the corelation of osseous healing around dental
implants and smoking. They retrospectively assessed
3,260 dental implant patients along with their smoking
habits. From the results, they concluded that although
talking in strict terms, smoking is not a contraindication
to dental implants, it has a significant impact on the
prognosis and survival of dental implants. Meraw et al29
retrospectively reviewed the various grafting techniques
used along with placement of endosseous implants. They
reviewed all the partially edentulous cases from 1993 to
1997 treated by prosthetic rehabilitation. They assessed
the total dental implants placed along with the patient’s
age, gender, and type of grafting done. From the results,
they concluded that complications following dental
implant surgeries in conjunction with grafts are relatively
infrequent and are also not very severe.

CONCLUSION
From the above results, it can be concluded that most
of the cases reporting in the clinics are of partial edentulous areas rather than completely edentulous. Further,
failure rates of dental implants can be minimized by
following strict standard surgical protocols and using
various augmentation procedures. Future research is
advocated to further explore this field to improve the
outcomes.
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