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ABSTRACT 

Prosthodontic Outcomes of Implant-Supported Single Crowns on Short 

Dental Implants  

Shuaa Mubarak Al Soori 

Supervisor: Professor Alexander Milosevic  

 

Background: Short dental implants were introduced to avoid advanced surgical procedures. 

The survival and failure rates of super structures on short implants has not been previously 

investigated in the UAE. This study assessed the prosthodontic outcomes of implant-supported 

single crowns on short implants within Dubai Health Authority (DHA) 

Materials and methods: The case records of all patients treated with implants at Al-Badaa 

Health Center were reviewed for the 3-year period from January 2014 to December 2016. All 

cases that received a short implant, defined as ≤8mm were included in the study. A data 

collection form was devised to capture patient demographic data including age and gender as 

well as several implant variables regarding type, length, position and connection. 

Results: A total of 211 patients with 211 short dental implants were included in this 

retrospective study. Most subjects were female (n=127) with a mean age of 48.34 years (12.23) 

and the 84 males had a mean age of 54.65 years (15.49). The males were significantly older 

than females (p<0.001). The complications of implant supported crowns were categorized as 

screw/abutment loosening, chipped ceramic or cement dissolution. The survival rate by gender 

of implant crowns without complications was not statistically different with 73 in males and 

104 in females. The most commonly placed short implant was Ankylos (134) followed by Astra 

(60) and Xive (17). The overall failure rate was 2.4% (n=5) with no statistical difference by 

implant type. Analysis of implant length and diameter on clinical outcome of failure/survival 

found no differences even if diameter was dichotomized on < 4.0mm or ≥ 4.0mm. Most 
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implants were placed in the upper arch. The frequency distribution of failure was not different 

according to mode of crown retention nor to crown material. Kaplan-Meier estimates of 

survival indicated that the first failures occurred 8-10 months after implant loading. 

Conclusion: The majority of short dental implant supported crowns reviewed in this study 

were successful over the 3-year period of assessment. Failures were not associated with type 

or size of implant. 
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1.0  INTRODUCTION 

Dental implants are the treatment of choice to replace missing teeth when patients want to 

improve their quality of life. More treatment options were available with Maxilla 

reconstruction, while in posterior atrophic mandible, Short Dental Implants represent the main 

fixed solution (1). Modern dental implant and osseo-integration started in 1957 by Branemark 

(2) Dental implants are considered a short, simple, beneficial and highly predictable option (3). 

Over the last few years, minimal bone height requirements have reduced to at least 10mm for 

implant placement (4).  Apart from residual ridge height, anatomical structures such as inferior 

alveolar nerve, maxillary sinus floor position and nasal cavity all affect implant placement (5). 

Short dental implants are used as an alternative option especially in patients who decline 

implant placement if advanced surgical procedures will be needed. 

Short dental implants can be defined as those with lengths less than 11mm (5), 10mm (6), or 

8mm (7). Other authors defined short dental implants regarding different horizontal bone level, 

which means that the intra-bony length should be 8mm or less (8). [Figure 1]  

Alveolar bone resorption [horizontal, vertical, or combined defects] is a feature that will be 

seen with time in edentulous arches, leading to difficulties with denture retention and 

mastication. Invasive procedures to improve bone support include sinus lift, dental nerve 

transposition and bone regeneration. More complex surgery for nonconventional implants such 

as tilted, zygomatic, pterygoid, and trans-mandibular implants are also available (9). 

Bone regenerative techniques are widely used for patients with severe alveolar defects. These 

procedures could be avoided with the use of short dental implants that have been shown to have 

long term success rates (10). 

Vertical ridge augmentation relies on having experience and clinical skill to achieve good 

results, but will require adequate healing time. Complications however can be sorted by pain, 

swelling, nerve disturbances, graft or membrane infection, and or exposure (11). 
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A review done from multiple clinical publications published between 1966 to 2005 that 

evaluate the success of placed implants after different augmentation technique with a minimum 

of 6 months follow-up (12). The revealed success rates of surgical procedure ranged from 60% 

to 100% for guided bone regeneration, 92% to 100% for bone graft, 98% to 100% for ridge 

expansion technique, 96.7% to 100% for distraction osteo-genesis and 87.5% for re-

vascularized flaps. Survival rates of implants ranged from 92% to 100% with guided bone 

regeneration, 60% to 100% with bone graft, 91% to 97.3% with ridge expansion, 90.4% to 

100% with distraction osteo-genesis and 88.2% with re-vascularized flaps. 

In the past, short implants have been associated with lower survival rates and unpredictable 

long-term outcomes (13). Nowadays, the improvements within short dental implant systems 

together with surface modification techniques have overcome implant length problems and 

increased implant success rates (14). The option of placing short dental implant is of benefit to 

both patient and surgeon. It can reduce treatment duration, avoid augmentation procedures, 

reduce patient morbidity, and reduce the financial burden (15, 16). 

Better bone to implant anchorage of short dental implants with surface micro-roughing is 

preferable with bone types III & IV [characterized by having variable thickness from porous 

crestal layer of corticated bone covering fine trabecular bone], in addition to hydrophilic 

properties that will give us primary stability and faster osseo-integration (17). 

Dentists depend on crown to root ratio, which is known as the physical relation-ship between 

the part within alveolar bone and the other coronal part (18), and consider it as the prime indicator 

for long term tooth prognosis (19). But in implant cases, mobility will not be related to implant 

length, since the center of rotation located 2\3 down of implant portion (20). [Figure2a&2b] 

Disproportionate crown to implant ratios especially in short dental implants have been 

associated with high survival rates (21). Another study showed crown to implant ratios of 2:1 

and even greater can produce a stable favorable outcome (22).  [Figure2c]  
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Recent systematic reviews show no difference in survival rates between short dental implants 

[6-8mm] and those 10mm or greater in length. 

In conclusion, short dental implants will reduce the need for advanced surgery. It will facilitate 

treatment in situations characterized by difficult access, limitation of opening, poor visibility, 

confined spaces, poor bone quality, in addition to avoiding anatomical structures(23). 

This retrospective study will focus in clinical outcomes of short dental implants. Success and 

survival rate of short dental implants are widely investigated in previous publications, with 

limitation on failures associated with super-structure and restorative outcome. 
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Figure 1: Shows implant with different bone level insertions. a.Supra-

crestal level   b.Epi-crestal level   c.Sub-crestal level 
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Figure 2a: Crown-to-root ratio 1:2 

Figure 2b: Summary of radiographic measurements 
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Figure 2c: Crown-to-implant ratio of greater than 

2:1 
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2.0  LITERATURE REVIEW 

Short dental implants have a predictable survival rate and three times lower complication rate 

in relation to longer implants (24). 

Immediate loading of short dental implants has not been a risk factor for proximal bone stability 

and implant survival. An outcome from a controlled cohort study support the immediate 

loading of short dental implants shows that short implants and prosthesis survival rates were 

95.9% and 95.8%, respectively (25). A 4 year outcome study of immediate versus early implant 

loading of 6-5mm single implants in a controlled randomized split mouth clinical trial using 

>40 Ncm insertion torque showed 96.7% success rate for both groups (26). 

Outcomes of immediate implant loading can be affected by host, surgical factors, and implant 

related factors (27). In a randomized clinical trial, differences notice with initial stability for 

different bone types, which was higher in denser bone (28).    

Using proper insertion torque is important to avoid excessive micro-movements that will have 

an effect on osseo-integration, which can be enhanced with threaded, rough or treated implant 

surface (29). 

 

2.1 Crown to implant ratio 

According to the European Association of Osseo-integration, ideal crown to implant ratio 

should be less than or equal to 2 (30). 

Some studies reported a negative influence with increased crown to implant ratios. By 

increasing crown height, a higher peri-implant bone stress will occur which can lead to crestal 

bone loss and implant failure or prosthetic complications (31). 

A study performed using 309 Short Dental Implants (5.7mm and 6mm), with single crowns in 

194 patients shows, no significant difference between an increase in crown to implant ratio and 

amount of bone retention in comparative to final bone level (22). 
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Risk indicator for marginal bone loss with short dental implants can includes: smoking habits, 

history of periodontal disease and bruxism (32). Which will cause a higher frequency of marginal 

bone loss > 0.2mm per year after definitive prosthesis (32). 

 

2.2 Internal or External hex 

Implant systems consist of two parts: abutment and implant body. Different features are related 

to implant abutment interface. Which will help in crown and abutment retention to the implant. 

The Branemark implants represent external hex, threaded screw-shaped implant which consist 

of separate endosseous implant body and trans-mucosal part. Straumann Dental Implants are a 

screw shaped tissue level system, with integrated endosseous and trans-mucosal features. The 

third implant system, Astra, represent internal or conus implant abutment interface (33). 

A prospective study between external hex interface and internal conus interface found a 

difference in bone and tissue level with implant survival rate 96% (34). Treatment graded 

successful as per participants. 

External hex has multiple negative factors due to its limited height resulting in limited 

effectiveness when subjected to off-axis loads (35) and under higher occlusal loads, will allow 

micro-movements of the abutment that might result in screw loosening or fatigue fracture (36). 

Thus the internal hex was introduced to eliminate these mechanical complications and reduce 

the amount of stress transferred to the supported crestal bone (37, 38). 

The approximation between abutment surface and internal walls of the implant fixture, the 

depth of penetration with-in fixture, presence of anti-rotational inter-locking, guiding groves, 

diameter of abutment at platform level, screw pre-load, dimension and abutment materials (39, 

40), all will have an impact on clinical procedure, patient's chair time, appointments number, 

component and laboratory cost, maintenance intervals and incidence of complications. 
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Internal connections demonstrate higher resistance to bending and improved force distribution 

over external configurations (41) because of the ability to dissipate lateral loads deeply within 

the implant, resist joint opening (40, 42) and improved shielding of the abutment screw from stress 

(43). 

 

2.3 Screw Versus Cemented prostheses 

Screw retained implant prostheses were available in dental markets from the 1980's (44), then 

with the introduction of cementation procedures, the preference changed due to: esthetics, 

occlusion, less demanding implant placement, cost of both component and laboratory, 

improved passive fit for multiple connected units, and similarity to conventional tooth 

supported fixed prosthodontics (45). 

Under dynamic loading, screw loosening occurs more with external hex connection systems as 

a result of their mechanical properties (46) which resulted in the development of internal hex 

connections with new mechanical properties that show significant biomechanical advantages. 

Screw loosening will result from inadequate tightening, inadequate prosthetic fit, poorly 

machined components, excessive loading, poor screw design and bone elasticity (47). A report 

showed that 50% of the occlusal side can be occupied with screw hole and biomechanics will 

be compromised with vertical loading especially when screw hole located directly over the 

implant (48). 

While in cemented implants, excess cement will promote biofilm formation causing 

inflammation of peri-implant tissue (49). Healthy connective tissue consist of different collagen 

components, such as collagen I, III, IV and V (50). The characteristics of soft tissue attachment 

around implant surface differ from those around natural tooth. It is more delicate because it 

lacks Sharpe's fibers, and has lower number of collagen fibers that run in a totally different 

direction than those attached to teeth (51). The more frequently collagen fibers found in peri-
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implantitis is type IV which has an ability to accelerate bacterial penetration (50). Complete 

avoidance of excess cement is clinically impossible (52) but zinc Oxide Eugenol cement (Temp-

Bond) will result in less inflammation because of its anti-microbial effect and its ability to 

dissolve in fluid, resulting in less excess cement within the peri-implant area (53, 54). 

 

2.4 Prosthetic factors 

Recent studies found a strong correlation between the longevity of short dental implants, 

patients and prosthetic factors (55, 56). An example of those factors are: 1.Implant system, 

2.Unfavorable crown to implant ratio, 3.Occlusal over loading, 4.Splinting, 5.Occlusal table 

and cantilever length, 6.Opposing dentition, 7.Bruxism (57, 58).  

Suggestion came-out to reduce the mechanical loading by applying the anterior guidance and 

enhance the use of supporting surface area by placing more implants, increasing implant's 

diameter, using those with modified designs or increasing functional surface area by splinting 

implant crowns (59).  

A study included 262 short machined surface Branemark implants placed in 109 patients and 

followed up for a mean of 53 months (60). The study reported that peri-implant bone loss did 

not correlated with crown to implant ratio or occlusal table and the values do not seem to be a 

risk factor in 39 cases of favorable loading.  

Another study demonstrate that in case of short implants (5mm or 7mm length), both crown to 

root ratio and implant surface area had no influence on the crestal bone loss because it was 

noted to remain stable during the loading period of those implants, while for longer implants 

(9mm or 12mm length), increased bone loss (> or = to 0.2mm) reported (61). 

Short implant crowns splinting is mainly used to allow better distribution of occlusal loads 

which recently recommended by literatures due to direct and stiff implant connection to the 

surrounding bone and unfavorable crown to implant ratio (59). A conclusion was made about 
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distributing the strain more evenly during functional loading. Another study found that 

splinting implants placed on sinus augmented areas will have the ability to distribute stress 

level evenly across the prosthesis framework and minimize the stress transmitted to the bone 

(62). 

 

2.5 Super-structure failures 

Some of the major factors that cause super-structure complications include screws and material 

used, screw preloading, implant abutment, connection configuration, implant angulation, 

thickness of implant neck, single versus splinted crowns (63, 64).  

Multiple factors could be associated with ceramic fracture and crack propagation within dental 

ceramic that will affect strength (65). These factors can include shape and thickness of ceramic 

veneers, microstructure inhomogeneities, residual stresses, applied load, surface flows occlusal 

contact area, elastic modulus, and environmental effects (66).  

There is a significant reduction in structure strength when the screw access hole is placed within 

both porcelain/ceramic crowns and metal ceramic crowns. In porcelain/ceramic crowns, a 

minimum porcelain width collar of between 1.25 and 1.75mm remained around screw opening 

which make it more susceptible to fracture (67) in addition to the disruption of the structural 

continuity (68). While in metal ceramic crowns, bond strength will be affected with the shape 

and geometry of metal framework. So with screw hole presence, metal framework will be 

disturbed (68).  

Screw loosening or what is known as de-torqueing is to be expected with intraoral lubricants, 

such as saliva, blood and other microbial structures creating slippy environments (69). Since the 

rough surface is suitable for micro-organism adhesion and colonization, with the presence of 

milled surface of the zirconium abutment, more screw loosening occurs in comparison to 

mating titanium abutments (70). 
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3.0  AIMS 

The purpose of this retrospective study was to assess prosthodontic outcomes of implant-

supported single crowns on short dental implants. 

 

3.1 Specific Objectives: 

 To identify the effect of short implant position on the implant crown success and failure. 

 To compare success/failure rates between screwed and cemented super-structures. 

 To determine the role of crown features on failure rate [crown: implant ratio, material]. 

 

4.0  MATERIALS AND METHODS 

4.1 Study design:  

 Retrospective study from digital dental records at Dubai Health Authority. 

 

4.2 Sample size:  

 Convenience sample – not randomized as unknown number of cases meeting inclusion 

criteria. 

 All cases with single crowns fabricated on short dental implants for the last 3 years 

were included, 2014-2016 inclusive. 

 Case records from Al-Badaa Health Center [Dubai Health Authority- DHA, Sheikh 

Zayed Road, trade Centre 1, Phone: +971 4 08 1000, code: 4545, 17 73 B St – Dubai] 

were reviewed. 

 The digital records from the three dental specialties of Oral Surgery, Periodontics and 

Prosthodontics were reviewed, as these specialties are involved with implant placement 

and restoration.  
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4.3 The Eligibility criteria: 

4.3.1 Inclusion criteria: 

- Adult patient (18 years old) and above. 

- Fit, healthy and not taking any medication. 

- Patients who received single crowns on short dental implants (8mm or less). 

- Implants that have been in function at least 1 year. 

- Smoker and non-smoker will be included. 

4.3.2 Exclusion criteria: 

- Implant length more than 8mm. 

- Multiple units or fixed bridge work. 

- Implant that have been loaded for less than 1 year. 

- Cases where there is a relevant medical history that may affect implant outcomes e.g. 

diabetes. 

 

4.4 Study procedures 

4.4.1 Operator:  

 All data will be anonymous. 

 Samples will be categorized as either anterior or posterior short dental implants in the 

maxilla or the mandible. 

4.4.2 Study tool: 

Identified all single crowns on short dental implants from DHA digital records (D4W-Centaur 

Software Development Pty, Ltd, Australia. Copyright 1992-2017, All right reserved, Portion copyright by Sybase 

Inc. www.centaursoftware.com.au) were reviewed from patient records in order to achieve the 

objectives of the study. All data was entered into collection sheets shown in table 1. The flow 

http://www.centaursoftware.com.au/


13 
 

chart for the study is shown in Fig 4. The number of patients treated with short dental implants 

and the number of implants placed in DHA are shown Tables 4 and 5. 

 

4.5 Types of failure: 

Successful cases in this study were defined as cases which had no technical, mechanical or 

biological complications, while failures were defined as an event leading to: 

 The need to renew the entire implant-supported reconstruction as well as repeated 

“repairs” of the reconstruction. 

 The explanation /loss of the implant-supported reconstruction (71). 

Whereas complications could be either technical (loss of retention, chipping of ceramic) or 

mechanical that included: 

a. Loosening of occlusal screw/abutment. 

b. Fracture of occlusal screw/abutment. 

c. Cement dissolution (71). 

 

4.6 Data analysis: 

All data were analyzed using SPSS (v.20). Coding of responses will be carried out at the time 

of data input. 

Implant loading time and patient ages were analyzed as continuous data and the remaining 

variables are categorical using Chi Square. The level of significance will be set at 5% (P < 

0.05).  
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Table 1: Table with variables used to collect information from Dubai Health Authority data records 

(English version). 

Implant # Gender

M/F

Age Smoker

Y/N

Type of

implant

Length of 

implant

Diameter of

implant

Position of 

implant

Age of 

implant

Type of connection

Interal/External Hex

Type of crown

Cement/screw

Material of crown Type of loading No failure/Type of failure

Types of super-structure success rate in single crown short dental implants
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Table 2: Table with variables used to collect information from Dubai Health Authority data records 

(Arabic version). 

                                                                                 

                 

                         

           

Interal/External

Hex
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.  

Study Aim:

To assess super-structure success 
rate in single crown short dental 

implant.

Study Design:

Retrospective case-series study 
from dental records in Dubai 

Health Authority

Approval has been taken from 
Dubai Health Authority to 

conduct this study

All case records of single crowns 
fabricated on short dental 

implants over the last 3 years 
reviewed from Al Badaa Health 

Center 

Total number of patients with 
short dental implant done at 

DHAfrom 2014-2016  

348

211 patients included

in the study

137 patients excluded 

from this study

Figure 3: Flowchart of study protocol. 

Figure 4: Total number of patients treated with short dental implants and the 

number eligible 
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Total number of short dental 
implants placed in DHA from 

2014-2016

442

247 implants included that met 
the inclusion criteria

36 patients missed follow-up 
appointments

Actual number included in the 
study was 211 implants

195 implants excluded

97 implants excluded --> used 
to restore 70 units of fixed 
partial dental prostheses

13 implants excluded --> used 
to retain 7 complete dentures

67 implants not restored

13 implants did not 
osseointegrate before loading 

5 implants with no related 
records

Figure 5: Breakdown of implants provided and reasons for exclusion. 
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5.0  RESULTS 

The total number of patients with short dental implants was three hundred forty-eight; two 

hundred and eleven patients (84 males and 127 females) with short dental implants placed in 

Dubai Health Authority between 2014 and 2016 met the inclusion criteria. 

 

5.1 Age and gender of patients treated with short implants in DHA. 

Table 3: Age and gender of patients included in the study 

Gender Total number Mean age Standard deviation 

Male 84 54.65 15.49 

Female 127 48.34 12.23 

Total 211 50.77 13.89 

P < 0.001              t-test = 3.56 

Table 3 shows the age of patients in this study, the mean age for males who received short 

dental implants in DHA was 54.65 years with standard deviation 15.49, while the mean age for 

females was 48.34 years with standard deviation 12.23. There was a significant difference in 

mean age by gender such that females received implants at a younger age compared to males 

(t= 3.56, p<0.001). 

 

Table 4: Implants included in the study 

Implant condition Frequency Total 

 

Valid 

Survival without/with complication 208 (84.2%)  

211 Failure 3 (1.2%) 

Missing 36 (14.6%) 36 

Total 247 247 

Table 4 shows that 247 short dental implants met inclusion criteria for this study but the number 

of implants that were included was 211, as many patients failed to attend after implant loading. 
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Table 5: Failure by gender 

Gender Survival without complication Survival with complication Failure Total 

Male 73 (86.9%) 9 (10.7%) 2 (2.4%) 84 

Female 104 (81.9%) 20 (15.7%) 3 (2.4%) 127 

Total 177 29 5 211 

  

Table 6: Survival Vs. failure with crowns on short implants 

Gender Survival Failure Total 

Male 82 (97.6%) 2 (2.4%) 84 

Female 124 (97.6%) 3 (2.4%) 127 

Total 206 5 211 

P-value = 0.662 

As shown in table 5, males had 73 (86.9%) survival without complication and 9 (10.7%) 

survival with complication while females had 104 (81.9%) survival without complication and 

20 (15.7%) survival with complication. Regarding failure, males had 2 (2.4%) failed cases with 

short implants while females had 3 (2.4%). Table 6 shows that there were no significant 

difference between survival (97.6%) and failure rate (2.4%) in relation to gender. Both had 

similar rate with p-value 0.662. The survival group in table 6 include all crowns without/with 

complication. 
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5.2 Distribution of patient's number with short dental implant 

Figure 6: Patient distribution by age 

 

Figure 6 shows that if we divide patients into two groups by age (< = 40 / > 40 years), 147 from 

total patients were above 40 years old and only 64 patients were 40 years old or less.  

 

5.3 Complication rate in relation to crowns placed on short dental implants. 

 Table 7: Complication with crowns on short implants. 

Complications Frequency 

Screw loosening 22 (70.8%) 

Chipped ceramic  4 (12.9%) 

Cement washout 3 (9.7%) 

Changed from cemented type to screw  2 (6.6%) 

Total 31 

Table 7 shows the type of complications found after short implants loading. Four main causes 

were related to implant crowns which could be categorized as: 22 (70.8%) of screw loosening 

that represent the majority of the cases, 4 (12.9%) chipped ceramic, and 3 (9.7%) noticed with 

cement washout and only 2 (6.6%) crowns changed from cemented type to screw to improve 

overall retention. These 2 crowns will be added to failure group because of construction 

changes. 

<=40 years
64 patients 

30%

>40 years
147 patients 

70%

NUMBER OF PATIENTS WITH 

SHORT DENTAL IMPLANTS
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5.4 Failure rate in relation to different implant types. 

Table 8: Survival Vs. failure by implant types 

Implant Types Survival without complication Survival with complication Failure Total 

Astra 52 (86.7%) 8 (13.3%) 0 (0.0%) 60 

Ankylos 112 (83.6%) 17 (12.7%) 5 (3.7%) 134 

Xive 13 (76.5%) 4 (23.5%) 0 (0.0%) 17 

Total 177 29 5 211 

 

Table 9: Failure by implant types  

Implant Types Survival Failure Total 

Astra 60 (100%) 0 (0.0%) 60 

Ankylos 129 (96.3%) 5 (3.7%) 134 

Xive 17 (100%) 0 (0.0%) 17 

Total 206 5 211 

 

Table 8 shows the three different implant systems used in Dubai Health Authority. The most 

commonly used one was Ankylos system from DENTSPLY Company. A total of 134 short 

Ankylos implants were placed, with survival without complication rate in 112 (83.6%), 

survival with complication in 17 (12.7%) and failure rate of 5 (3.7%). The least used group 

was Xive system with a total of 17 short implants, failure was recorded in 0 (0.0%) and 13 

(76.5%) were survived without complication and 4 (23.5%) survived with complication. The 

Astra system had a total of 60 short dental implants, 52 (86.7%) were survived without 

complication, 8 (13.3%) survived with complication with no failure. Table 9 shows a total of 

206 survived crown (without/with complication) were found and only 5 (3.7%) failed crowns 

in Ankylos group. 
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5.5 Failure rate in relation to different implant lengths. 

Table 10: Survival Vs. failure by implant lengths 

Length of implants Survival without complication Survival with complication Failure Total 

6 mm 32 (84.2%) 7 (15.8%) 0 (0.0%) 39 

6.6 mm 10 (100%) 0 (0.0%) 0 (0.0%) 10 

8 mm 135 (83.3%) 22 (13.6%) 5 (3.1%) 162 

Total 177 29 5 211 

 

Table 11: Failure by implant lengths  

Length of implants Survival Failure Total 

6 mm 39 (100%) 0 (0.0%) 39 

6.6 mm 10 (100%) 0 (0.0%) 10 

8 mm 157 (96.9%) 5 (3.1%) 162 

Total 206 5 211 

 

The descriptive table 10 shows three different implant lengths, the most commonly used was 

the 8mm, with a survival without complication of 135 (83.3%) and survival with complication 

of 22 (13.6%) and failure within 5 (3.1%), the second most commonly used length was 6mm, 

with 32 (84.2%) being survived without complication, 7 (15.8%) survived with complication 

and 0 (0.0%) having failed. The least commonly used one was 6.6mm, with a survival without 

complication rate of 10 (100%).  

Table 11 shows that the majority of survived crowns (without/with complication) found with 

8mm implant length. While a complete success (100%) found with both 6mm and 6.6mm 

implant lengths. 
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5.6 Failure rate in relation to different implant diameters. 

Table 12: Failure by implant diameters 

 

Table 13: Survival Vs. failure by implant dichotomized 4.0 mm diameter 

 

Table 14: Failure by implant dichotomized 4.0 mm diameter 

 

 

 

 

 

 

 

 

As shown in the descriptive table 12; only 1 of 5.5mm implant was placed. A total of 8 implants 

with the length 3.8mm were placed, with survival without complication rate 5 (62.5%), survival 

with complication rate of 3 (37.5%) and failure of 0 (0.0%). 47 implants with the length 4.5mm 

placed, with survival without complication rate 42 (89.4%), survival with complication 5 

(10.6%) and failure rate of 0 (0.0%). 59 implants with the length 4.0mm placed, with survival 

Implant Diameter Survival without complication Survival with complication Failure Total 

3.5 mm 78 (81.3%) 13 (13.5%) 5 (5.2%) 96 

3.8 mm 5 (62.5%) 3 (37.5%) 0 (0.0%) 8 

4.0 mm 51 (86.4%) 8 (13.6%)  0 (0.0%) 59 

4.5 mm 42 (89.4%) 5 (10.6%) 0 (0.0%) 47 

5.5 mm 1 (100%) 0 (0.0%) 0 (0.0%) 1  

Total 177 29 5 211 

Implant Diameter Survival without complication Survival with complication Failure Total 

<= 4.0mm 134 (82.2%) 24 (14.7%) 5 (3.1%) 163 

> 4.0mm 43 (89.6%) 5 (10.4%) 0 (0.0%) 48 

Total 177 29 5 211 

Implant Diameter Survival  Failure Total 

3.5 mm 91 (94.8%) 5 (5.2%) 96 

3.8 mm 8 (100%) 0 (0.0%) 8 

4.0 mm 59 (100%) 0 (0.0%) 59 

4.5 mm 47 (100%) 0 (0.0%) 47 

5.5 mm 1 (100%) 0 (0.0%) 1  

Total 206 5 211 
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without complication rate 51 (86.4%), survival with complication rate of 8 (13.6%) and no 

failure rate 0 (0.0%). And the most common one was 3.5mm, with survival without 

complication rate of 78 (81.3%), survival with complication rate of 13 (13.5%) and failure rate 

of 5 (5.2%). In <= 4.0mm, the survival without complication was 134 (82.2%), survival with 

complication was 24 (14.7%) and failure was 5 (3.1%). In > 4.0mm, the survival without 

complication was 43 (89.6%), survival with complication 5 (10.4%) and failure was 0 (0.0%). 

Table 14 shows that a total of 206 crowns survived (without/with complication) found, 91 

(94.8%) crowns in 3.5mm implant length group, 59 (100%) crowns with 4mm implants, 47 

(100%) crowns with 4.5mm implants, 8 (100%) crowns with 3.8mm implant and only 1 (100%) 

crown with 5.5mm implant length. Failure was associated mainly with the standard implant 

diameter (3.5mm) that was preferred by Dubai Health Authority. 

 

  



25 
 

5.7 Failure rate in relation to different implant positions. 

Figure 7: Distribution of implants according to implant positions  

 

Figure 7 shows the distribution of implant position. The most common areas restored with short 

dental implants were posterior sides for both upper and lower arch. Failure found mainly with 

lower arch, with 2.9% recorded in lower left side and 5.3% in lower right side. The greatest 

success rate notice on upper arch with 100% success rates for both upper right posterior and 

upper anterior sides, while on lower left posterior side was 97.1% and 94.7% on lower right 

posterior. Upper left posterior has 96.8% survived crowns with 3.2% failure. No short implants 

placed within lower anterior segment. The survival group includes both without/with 

complication crowns. 
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100% 100%
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5.8 Survival rates in short dental implants.  

Figure 8: Kaplan-Meier survival curve of short dental implants placed in DHA 

 

Figure 8 shows that the first drop in the survival curve with crown on short dental implants 

started around 10 months from day of implant loading. This drop indicated the time of failure 

and the cases failed over follow-up time. The second failure notice around 33 months and the 

last failure around 37 months.  
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Figure 9 shows the survival rate of short dental implants by gender. First failure notice with 

female around 8-9months from implant loading followed by a male failure. 

Figure 10 presents survival according to age dichotomized above or below the age of 40 years. 

Failures was associated with older patients (> 40 years). Failure notice around 8 months from 

implant loading. The drops in figures indicated the time of failure and the cases failed after 

follow-ups. 

 

 

 

 

  

Figure 9: Survival of Short Dental Implants 

with Time in relation to Gender. 

 

Figure 10: Survival of Short Dental Implants 

with Time in relation to Age. 
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5.9 Failure related to different Crown Retention. 

Table 15: Survival Vs failure by mode of crown retention 

Crown retention Survival without complication Survival with complication Failure Total 

Screw 165 (85.1%) 26 (13.4%) 3 (1.5%) 194 

Cemented 12 (70.6%) 3 (17.6%) 2 (11.8%) 17 

Total 177 29 5 211 

 

Table 16: Failure by mode of crown retention 

Crown retention Survival  Failure Total 

Screw 191 (98.5%) 3 (1.5%) 194 

Cemented 15 (88.2%) 2 (11.8%) 17 

Total 206 5 211 

P-value = 0.053 

Table 15 shows the failures in relation to type of retention used to retain the final prosthesis on 

short dental implant. Survival without complication rate for screw type was 165 (85.1%) and 

for cemented type was 12 (70.6%). Survival with complication was 26 (13.4%) in screw type 

and 3 (17.6%) for cemented type. Failure in screw type was 3 (1.5%) and in cemented type was 

2 (11.8%). It is clear that the screw was the preferred mode of retention. Table 16 shows that 

the P-value was 0.053 with a significant difference in survival according to crown retention. 
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5.10 Failure in relation to different crown material. 

Table 17: Survival Vs. failure by crown material 

Material of the crown Survival without complication Survival with complication Failure Total 

Porcelain fused to metal 14 (93.3%) 1 (6.7%) 0 (0.0%) 15 

Ceramic 163 (83.2%) 28 (14.3%) 5 (2.6%) 196 

Total 177 29 5 211 

 

Table 18: Failure by crown material 

Material of the crown Survival  Failure Total 

Porcelain fused to metal 15 (100%) 0 (0.0%) 15 

Ceramic 191 (97.4%) 5 (2.6%) 196 

Total 206 5 211 

P-value = 0.689 

Table 17 shows; the survival without complication rate in Porcelain fused to metal crowns was 

14 (93.3%), while in full ceramic crowns was 163 (83.2%). The majority of survival with 

complication found with full ceramic crowns 28 (14.3%) with only 1 (6.7%) in porcelain fused 

to metal crowns. Failure rate was mainly in full ceramic crowns with a total of 5 (2.6%). Full 

ceramic crowns were used more commonly due to its superior aesthetics. 

Table 18 shows no significant difference between the survival rate (without/with complication) 

and failure of both Porcelain fused to metal crowns and full ceramic crowns used to restore 

short dental implants with (P = 0.689). 
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6.0  DISCUSSION 

The total number of patients with short dental implants treated in Dubai Health Authority 

between January 2014 and December 2016 was 348 and 211 patients met the study inclusion 

criteria. Out of 442 short dental implants, 195 were excluded from the study as they did not 

meet the inclusion criteria (97 were used to retain a fixed partial denture, 13 were used to retain 

a complete denture, 67 were not restored yet, 13 failed to osseo-integrate and 5 had no related 

records). Only 211 were included after the exclusion of 36 implants with no follow-up 

appointments (missing data). More implants were placed in females (127 patients) than males 

(84 patients), which indicate either female interest/concern or males were braver to go with 

other alternative treatments. In this study, gender will not influence the final result and was not 

considered as a risk factor for short dental implant complications. 

This study shows that the survival rate of short dental implants with 3 years’ follow-up (2014-

2016) was excellent, with a survival without/with complication rate of 206 (97.6%) and failure 

rate of 5 (2.4%) out of 211. A comparative retrospective study done with short dental implants 

supporting single crowns showed a high cumulative survival rate after 5-10 years of follow-up 

(72). Regarding implant based analysis; 98.3% survived after 10 years’ follow-up and 98.7% 

after 5 years’ follow-up. Similarly, with patient based analysis: 97.6% found in 10 years’ 

follow-up and 98.2% in 5 years’ follow-up. The initial failure rate was only 0.9% (2 implants 

of 231) (72).  

Studies on the survival rates of prostheses focus mainly on failure or refabrication, which were 

mainly major fracture or poor esthetics. The failure rate for prostheses on ceramic abutments 

was less than prostheses on metal abutments (2.6 vs 4.5%). The rate of lost prostheses was 

similar for internal and external implant-abutment connections 0.9% (73). 

Implants were mainly placed on posterior sides of both upper and lower arch (right and left 

segments). There was no significant difference between different implant positions when 
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comparing failure between Astra, Ankylos and Xive implants (estimating Chi-Square = 0.230), 

implant lengths (estimating Chi-Square = 0.468), implant diameter (estimating Chi-Square = 

0.189) and material used on crown fabrication (P-value = 0.689). While a significant difference 

notice with screw or cemented implant crowns (P-value = 0.053). The failure rate was mainly 

on lower arch, 5.3% noticed on lower right posterior side, 2.9% on lower left posterior side and 

3.2% on upper left posterior side. 

Factors associated with a predictable outcome for short dental implants supporting single 

crowns in the posterior regions are: 

1- Implant surface modification guarantee an improvement leading to superior bone to 

implant contact (74). Thus in all three used systems, the availability of surface micro-

roughness will enhance bone-inducing cells allowing for rapid attachment, the 

wettability will help in osteo-conduction stage, and the friction-locked feature will 

prevent bone resorption and ensure stable and healthy hard and soft tissue (74). 

2- The magnitude of masticatory force is distributed to the implant prosthesis in addition 

to entire nature dentition, mandible and temporo-mandibular joint, so the amount of 

force during the normal chewing process will be relatively small on the implant and its 

prosthesis. Since the implant placed on posterior region, the loading force will be 

mainly in axial direction which will produce less damage to the bone and implant 

surface (75).  

Our study shows that 2/3 of patients treated in Dubai Health Authority are above 40 years of 

age and preferred to replace their missing teeth with short dental implants using minimally 

invasive procedures due to its advantage e.g. avoiding grafting and preparation of adjacent 

teeth to place bridges. 

No significant difference between the three used implants (estimated Chi-Square = 0.230), 

which came from DENTSPLY Company that had almost similar implant features but different 
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intra-bony positions. Xive implants is the only system from DENTSPLY Company in which 

the implant's neck should be in supra-crestal level, while Ankylos is a sub crestal level and 

Astra is a bony level implant. The study shows that Ankylos (134 implants) and Astra (60 

implants) were used more frequently than Xive (17 implants only), for easier implant 

manipulations and future prosthetic restorations.  

The most commonly used implant length was 8mm with a total of 162 placed implants followed 

by 6mm with a total of 38 placed implants, with no significant difference in failure between 

8mm and 6mm long implants (estimated Chi-Square = 0.435).  

The standard implant diameters 3.5mm (96 implants) and 4mm (59 implants) were the most 

frequently used with 5 (5.2%) of failure notice with 3.5mm implant diameter. 

The configuration used for implant to abutment connection was internal hex, because it has 

less number of cases with screw loosening as per previous studies shows. A study done to 

compare between two internal conical connections (the Astra Tech and the Ankylos) found that 

Astra Tech prevented endotoxin penetration better than the Ankylos (76). 

Regarding the amount of loads that implants can withstand, research on static and dynamic 

loads have been used to help in analyzing the presence or absence of micro-gaps at the implant's 

abutment interface (76). It was concluded after using ten different implant systems that those 

connected with clear fit exhibited micro-motion under static load of 200N. However, this 

amount of load will not produce any micro-motion with precisely conical connections on both 

Astra Tech and Ankylos (76).   

The final results in this study is slightly different from recent literature reviews in which type 

of connections have an influence on the incidence of screw loosening with more loosening 

reported with implant systems that have external connections (77). Although all three systems 

had an internal hex, 13.4% of survival with complication cases occurred in screw type implant 

crowns. 
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A 5-year systematic review shows 11.8% of technical complication with no significant 

difference in relation to ceramic and metal abutments that was 8.9% and 12% respectively. 

This rate of complications was found to be 1.3 times higher for implant with external implant-

abutment connection than with internal connections (73). 

Recent systematic reviews show that screw loosening was rare with single implant restorations 

regardless of implant's abutment connection (47). 

Few cemented crowns (17 implant crowns) were used whereas the majority were screw type 

(194 implant crowns) probably due to its retrievability. Screw types are usually used in limited 

inter-occlusal spaces while cemented type for aesthetic reasons, e.g. in angulated implants that 

required labial/buccal or cuspal screw holes. To solve the esthetic concern with screw retained 

prostheses, an implant crown adhesive plug technique was introduced. A clinical report 

documented the use of adhesively bonded porcelain restorations as a permanent solution with 

screw retained custom metal ceramic abutment (78). This implant crown adhesive plug consists 

of pressed metal ceramic screw retained crown with shaped and shade matched custom pressed 

porcelain plug to seal the access channel. These plugs are etched, silanated and adhesively 

bonded with composite lute into the crowns, which will prevent the disruption of occlusal 

contact area and eliminate cement excess with susceptible peri-implant tissue problems, in 

addition to the unaesthetic appearance (78).  

No significant difference was found between both porcelain fused to metal crowns and full 

ceramic crowns (P-value = 0.689) with 100% survival (without/with complication) and 97.4% 

respectively.   
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7.0  STUDY LIMITATIONS 

One of the limitations of this study was including patients only from Dubai Health Authority 

which will cover a part of the United Arab Emirates population. 

The second point is using different implant systems that have different vertical bone position 

(implant body in relation to crestal bone), although all the included short dental implants were 

restored with an internal connection system. 

Using retrospective study that is known with the following limitation: 

 Some key statistics can’t be measured, and significant biases may affect the selection. 

 Researchers can’t control exposure or outcome assessment and instead must rely on 

others for accurate recordkeeping. 

 Recall may be inaccurate and subject to biases and can be very difficult to make 

accurate comparisons. 

 May need very large sample sizes for rare outcomes. 

An important point that needs to be considered regarding implant prostheses was that different 

qualified dental technicians, having different knowledge and experience, were involved in the 

laboratory stages. 
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8.0  CONCLUSION 

- In this study, the prosthodontists in Dubai Health Authority (DHA) were mostly in 

agreement with patient’s treatment options. 

- The majority of patients receiving short dental implants were females although gender 

was not considered as a risk factor that can affect the final success rate. 

- The mean age for males treated with short dental implants was 54.65 years, while for 

females was 48.34 years.  

- All the included short implants in this study had an internal hex connection with delayed 

implant loading. 

- From the three different implant types, Ankylos was most commonly used with a total 

number of 134 implants placed, followed by 60 Astra implants and 17 Xive implants. 

- Three different short implant lengths were used (6mm, 6.6mm and 8mm), the maximum 

survival rate without complication found with 8mm (136 implants, 83.9%), while only 

3 (1.9%) of failure found in same implant length. No failure found on 6mm and 6.6mm 

(0.0%). 

- Few failures found in relation to implant diameter due to implant surface modifications. 

- The upper arch was the most commonly place used for short implant with preference 

of using screw full ceramic crowns. 
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