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The Impact of Leadership Style on Selecting Organizational Change Strategies
An Applied Study on Companies of National Petroleum Establishment of Libya

Abstract
This study aimed at defining the leadership styles and their impact on selecting the change strategy in
the companies of Libyan National Petroleum Establishment to achieve these objectives,
a questionnaire was designed and distributed to a random sample of (250) managers of these
companies. A total of complete answers has been returned at (82%) response rate.
Following data analysis and hypotheses testing, the following conclusion
were come up with:
1. The existence of statically significant evidence of the leadership styles on selecting the change
strategy in the companies of Libyan National Petroleum Establishment.
2. The existence of more than one leadership style, most dominant of which is the autocratic one.
3. The participation strategy and the coercion strategy are the most common strategies.
4. The impact of leadership coercion style on selecting the change strategy is effected by level of
education but not by Sex, age or experience of managers
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The Permanent Rank of Matrices over Commutative Semirings
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University of Sabratha, Faculty of Science, Department of Mathematics
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Abstract

The main goal of this paper is to introduce a new rank for matrices over
commutative semirings based on permanents. The permanent of a matrix is
possible to define for matrices over commutative semirings and it has good enough
properties to establish some results analogous to those for matrices over rings. Some
examples are given to illustrate these results.

Keywords: Matrices, rank, commutative semirings.
1. Introduction

A semiring is similar to a ring, where the difference between semirings and rings is
that there are no additive inverses in semirings. Therefore, all rings are semirings. But
not all semirings are rings. For examples of semirings which are not rings are the non-
negative real numbers @, , non-negative rational numbers Q,, non-negative integers
@, , under the usual addition and multiplication.

The subject of investigation in this paper is about introducing a new rank for
matrices over commutative semirings. For such matrices, there already exists a
number of rank functions, generalizing the rank function for matrices over fields. In

1 ( )
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this paper, a new rank function is proposed, which is based on the permanent, which
is possible to define for semirings, unlike the determinant, and which has good
enough properties to allow a definition of rank in such a way.

Indeed, there are many essentially different rank functions for matrices over
semirings. All the rank functions coincide for matrices over fields, but they are
essentially different for matrices over semirings. Also, these ranks do not coincide
with the usual rank function even if a semiring is a field. For more detailed
exposition, see [5].

This paper is organized as follows.

Some basic definitions and examples of commutative semirings, and related
notions are given in the second section. The third section we introduce some
definitions and notions which help us to study the main goal.

Finally, section four introduces a new type of rank, which we call the permanent
rank of matrices over commutative semirings.

2. Preliminaries

In this section we give some basic definitions concerning semirings, commutative
semirings, matrices over commutative semirings, and some examples about that. For
more information and more detailed exposition, see [2, 3, 4, 5, 7].

Definition 1. A semiring is an algebraic system 5,+, - such that §,+ and 5,
are semigroup and - is distributive over + .

Definition 2. A semiring §,+, - is called commutative if it is both additively and
multiplicatively commutative.

Example 1. @,,+,, B,,+,, Q,,+, , are familiar examples of commutative
semirings. Note that none of them is a ring.

Example 2. For each positive integer n, the set M, (5) of all n x n matrices over a
commutative semiring §= S§,+, - is a semiring, but for m> 1 it is not
commutative semiring, under usual matrix addition and matrix multiplication.

The notion of an ideal and its annihilator is important for the study of permanent
rank in the last section.

Definition 3. A subset I of a semiring S is a right (resp. left) ideal of 5 if for a,b € I
ands € §,a+ belandas € (resp. sa € I); I is an ideal if it is both a right and left
ideal.

Definition 4. Let § be a commutative semiring, and let [ be an ideal of §. The
annihilator of an ideal f, denoted by Ann, [ , is the set of all elements x in § such
that foreach yinf,x-v= 0, i.e.,
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Ann, 1 := xe€§ vyelx-y=0.

Definition 5. A square matrix A over a commutative semiring S is called a left zero
divisor in M, § if AB = O for some nonzero matrix B € M, 5§ . Similarly, 4 is
called a right zero divisor in M,, § if CA = O for some nonzero matrix £ € M,, § .

Definition 6. We define the set [/(§) of (multiplicatively) invertible elements from §
by:

US ={aes:3bef(a-b=b-a= 1)}
3. Auxiliary results

The permanent of matrices over commutative semirings has good enough properties
to establish some results analogous to those for matrices over rings.

For A € M,, § ,the permanent of A, denoted by per(4) is defined by

=]

per A = Myg(1)Aze(2) ** Anan) = Ti(4)

0 €y ogEay I=1
Where &,, is a symmetric group of degree n > 2.

Definition 7. Let Ae M, § . Foreach k= 1,2,---,n, I,(A) will denote the ideal in
§ generated by all permanents of k x k submatrices of A.

Thus, to compute I, (A4), calculate the permanents of all k x k submatrices of A and
then find the ideal of § these permanents generate.
Laplace’s theorem implies every permanent of k+ 1 x (k+ 1) submatrices of A
liesin I, A .Thus, we have the following chain of ideals
in§:
,Acl,,Accl,AclbAcl,A =5

It will be notationally convenient to extend the definition of [,(A) to all values of
k € &l as follows:

0, ifk>n
A = S, if k< 0.
Then we have
0 =1,,, A4 I, A - I A I, A =85

We can now consider this sequence of last ideals. Computing the annihilator of each
ideal in this sequence, we get the following chain of ideals.

O =4dnn, 5§ Ann, L A Anng I, A e Anng I, A
Ann, 1,.; A =85

4. Permanent rank

3 ( )
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In the third section, notice that if Ann, I, A # O, thendnn, [, A # 0 for
all r = k. Thus, the following definition makes perfectly good sence.

Definition 8. The permanent rank of a matrix A M,, § denoted by permrank(4) ,
is the maximum integer k such that the annihilator of each ideal generated by all
permanents of k x k submatrices
of A is zero, i.e.,

permrank A = max k:Ann, I, A = 0 .
Basic properties of this rank function are determined in the following theorem.

Theorem 1. LetA M, § .

@ 0< permrank A < n.

b permrank A = permrank A", A" is the transpose of A.
¢ permrank A = Oifand onlyif Ann. [, A # 0.

d permrank A < nifandonlyifper A Z 8§,

tBe set of all zero divisors in §.

Proof. @ ;A = §, and Ann, § = (0). Thus, permrank A > 0. On the other
hand, if k> n, then I, A = (0), and Ann, (0) = §. Therefore, permrank A <
n.

b Since we have I, A =1, A* for all « , then Ann, [, A
Ann, I, A* | hence permrank A = permrank A* .

¢ Suppose permrank A = 0. That means max k:Ann, I, A = 0 =0.
So k= 0is maximum of all ksuch that Ann, I, A = 0.
That means for all k > Owe have Ann, I, A # 0 .Hencednn, I; A #

0 .Conversely, assume that Ann, I; A # 0 .
Since Ann, I; A Ann, I, A o Anng 1, A Ann, L, A =
Ann, (0) = S thenforallk> 1, Ann, I, A # O,butdnn, I; A = 0 .Hence
permrank A = 0.

d Suppose per A Z § Sothere exists 5 § such that, per A -s==

Therefore, s Ann. I, A and Ann, [, A # 0. It follows that permrank A <
n . Conversely, assume that permrank A < n. That means max k:Ann, I, A =

0<n, i.e., AnnsinAz 0. It follows that there exists sEAr#ns/nA\{0}. So, s-perd=0
andper A £ § . [

Corollary 1. Let A M, S .Thenif per(4A) U(S) then permrank A
=n.
Proof. Suppose per(A) U(S),soper A Z §.From d in last theorem this
implies that permrank A = n. ]

We will discuss examples of the permrank for matrices over commutative semirings
with lots of zero divisors. Let X be any nonempty set. We use the commutative
semiring 5,+, = (P X, ,n). So, inthe following, a, b, ¢, d are subsets of X. Let

a b

H:cd

M, S,
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Such that a,b,c,d X. We will compute I, 4  k=0,1,2. I, A =51, A =
a b, c,d I, A = ad+ bc (we denote by a,,---,a, the ideal in § generated by
the elements ay, -, a,.

We have ad+ bc abcd ,ie, LA 1A, and Ann: a, b,c,d
Ann: ad+ bc .Notethat,z Ann. a b,c,d ifandonlyif

z20=0e2na-=
z-b=0sznb=
z2.c=0es2znc=
z.d=0oznd=

If there is z#  satisfying these conditions, then @ b ¢ d # X. Namely, if
a b ¢ d= X, then,sincez X,

z=2zn X

zna b ¢ d

= zZna zn b Znc Znd

So,Ann. abc,d # 0 ©a b ¢ d#X.  Also, Ann. ad+ bc #
0 @ad+bc# X. Soifa b ¢ d#X, permrank A =0. Ifa b ¢

d=X, and ad+ bc# X, then permrank A = 1. Finally if ad+ bc=
X, permrank A = 2.

We discussed the permrank for matrices in M; § , and we will discuss the permrank
for some matrices in M5 § . Let

a b ¢
A= b a b M35,
c b a
Where S+, = PX, n, X isany set, and a,b,c X. We will compute

I.A,k=01231,A=581LA = abc, I,A = a+bab+ bc, b+
ac, b+ e, a+ ¢, ab+ e, £+ ¢, Lo+ cf, a6+ L= a+ L G+ ¢, A+ e,
;A4 = a+ bc+ ch+ ac+ ba+ ab = a+ bc+ac+ab = a+ bec.

We explain how to compute /5 A in the following:

a b ¢ a b
'perbab:a-perba

b b
c b a .

+ b-per + C-per ?

a
b
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a- a*+ b* +b. ba+ bc +¢c- b*+ ac

a+ ab+ ab+ bc+ be+ ac,

since ac=anc aand a+ac=a anc =aa, then I; 4 = a+ bc. We
have

a+ bc a+ ba+ c b+ ac a b, c,
ie,fz A4 ;A I A and
Anng a b, c Anng a+ ba+ ¢, b+ ac Anng a+ be
We have
Anng abc # 0 ®a b czX.
Note,
z Anng abec ©z-a=0
z-b=0
z-c= 0.

If a b c# X, then there exists x X\a b ¢ . We take 2= x, then
zna= ,2nb= ,znc= .Ifa b c=Xthendnn; abc = 0.Also,

z Anns a+ bja+t+cb+tac oz -(a+b)=0
z-(a+c)=0
z-(b+ ac) = 0.

Anns a+ bjatcb+tac # 0 & a+b + a+c + b+ac #
X

a+ b+ c+acz X
a+ b+cz2 X,
Anng a+bc # 0 sa+ bz X.
Now, we apply that on a numerical example.

Example 3. Let X= 1,2,3,45,a= 1,2,3 ,b= 3,4,c= 4,5. We see that
a b c=X=Ann; abc = 0,Anns a+ ba+cb+ac = 0, but
Anng a+ bc # 0, because a bnc # X, so there is z Anng a+ bc
suchthat z X\a b c,ie, 2= 5 sodnng a+bc # 0,ie, I3 A #
0 . Hence, permrank A = 2.




]
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Exampled4. Let S = E\6@ = 0,1,2,3,4,5 . Suppose

2 2

4= 4 2

M, S .

Clearly 4 is a nonzero matrix, and every entry in A is a zero divisor in §. [, A =
4 =451, A = 0,2 = 25,and Ann: I, A = Ann: 45

=35% 0, Anng L A = Anng 25 = 35# 0 .Thus,permran A = 0 (by
using ¢ of the theorem).
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Abstract

Denta implant failure may occur because of mechanical or biologica reasons.
Some other factors may affect the outcome of dental implant such as patients age,
health, smoking and surgical technique, implant design and loading. The symptoms of
dental failure include; mobility, bone loss, suppuration and some clinical indices. The
study aimed to investigate the most common reasons of implant failure in private
clinicsin Tripoli, Libya. The results showed that the most common cause of failure is
the looseness of implant due to loss of bone integration with 51.58 %, while the
second common cause was the poor ora hygiene and/ or poor maintenance by the
patient with 48.14 %, followed by peri-implantitis with 40.74 %, and inadequate bone
at implant site with 40.74%. Other causes of implant failure were less percentage and
7 % was for the inadequate skill of dentists. Implant failure in most cases was due
combination of several causes together. However it was concluded that the late
biological failure (mainly due to infection) was the main cause of implant failure.
Patients must be educated for al factors which may affects the future of denta
implant.

Keyword; Dental implant, implant failure, ossecintegration, private dental clinics, Tripali, Libya.

1. Introduction

The concept of dental implant failure can be defined as “the total failure of dental
implant to fulfill its purpose (function, aesthetics or phonetics) because of mechanical
or biological reasons” (Askary et al, 1999). This includes a wide variety of clinical
manifestations such as implant mobility, peri-implant bone loss more than 0.2 mm
after the first year of loading (Albrektsson et al., 1986; Albrektsson and isidor, 1994),
and bleeding on probing for pockets that have depths more than 5mm (Mombelli and
Lang, 1994). Successful dental implants have to meet specific criteria such as
stability, osseointegration maintenance, patient satisfaction with chewing, absence of

pain and discomfort, aesthetics and appearance satisfaction (Esposito et al., 1998).
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Otherwise it will be considered surviving implants rather than successful dental
implants (Esposito et al., 1998). Although the oral cavity is a contaminated surgical
site, it has been reported that dental implants success rates can be as high as 90-95%
(Pyeet al., 2009).

Denta implant failures was classified into several categories; firstly, biological
failures, which is “the inadequacy of the host tissue to establish or to maintain
osseointegration” (Esposito et al., 1998). Biologica failure can be sub-classified
from the chronological point to primary (early) failures, which, mean failure to
achieve osseointegration and secondary (late) failures and these represent failure to
maintain the present or established osseointegration. Secondly, mechanical failures
that are relating to implant components such as the connecting screw fracture,
coatings fracture, bridge framework fracture or fracture of the dental implant itself
(Esposito et al., 1998). Thirdly, iatrogenic failures, this group encompasses the
mal postioned implant which can be a stable osseointegrated implant, but cannot be
used as an anchor, or placed adjacent to a vital anatomical structure such as inferior
aveolar nerve. The result of this is that the implant would have to be removed
(Esposito et al., 1998). Findly, failure due to improper patient adaptation, which is
attributed to patient dissatisfaction with the outcome of the implant therapy due to
either appearance and aesthetical problems, or improper function (inadequate
mastication adaptation) and phonetic problems, or psychological problems (Esposito
et al., 1998).

1.1. Symptoms of implant failure
1.1. 1. Mobility

Mobility is always an indication and a cardinal sign of implant failure (Esposito et
al., 1998). In some cases there is a clinically discernible mobility of the implant but
with no clear radiographic bone loss, hence mobility gives the best indication of
failure (Grondahl et al., 1997). Clinically visible mobility of an implant after an
adequate healing period indicates failure to achieve osseointegration (early failure).
On the other hand, mobility at follow-up is a sign of the final stage of peri-implant
pathology and indicates complete failure to maintain osseointegration (late implant

failure). Implants with less advanced peri-implantitis may <till appear immobile
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because some osseointegration remains and holds the implant (Mombelli and Lang,
1994). Shulman et al., 1986 have described many different types of mobility
including horizontal (lateral) mobility, vertical (axial) mobility, and rotational
mobility, in addition to various degrees of mobility.

1.1.2. Boneloss

The margina bone around the implant crestal region is usually a major indicator of
implant health. Bone loss is considered as the underlying cause for implant failure and
mobility. It has been proposed by the literature that vertical bone loss around an
implant should not exceed 0.2mm annually following the first year of implant
placement (Kline et al., 2002, Cox and Zarb 1987). The most common method to
asses bone loss after healing is by radiographic evaluation (Manz, 2000). However, it
is important to keep in mind that conventional radiographs only demonstrate the
mesial or distal aspect of bone loss around the implant body but they do not show the
buccal and lingual aspects which may have different values of bone loss (Misch et al.,
2008).

1.1.3. Suppuration

Suppuration is associated with disease activity around the implant. Therefore, the
presence of suppuration that can be seen by naked eyes is highly suggestive of
advanced peri-implant lesions. However, suppuration alone should not be used for
early diagnosis of implant failure (Mombelli and Lang, 1994).

1.1.4. Peri-implant probing

Increased probing depth and loss of clinical attachment are pathognomonic for
periodontal disease and peri-implantitis. Probing is a ssimple method, reproducible, its
results are immediately available and able to demonstrate disease patterns. Quirynen
et al (1991) have found a correlation between the level of bone as seen on radiographs

and the extent of peri-implant probe penetration.

1.1.5. Clinical indices
Swelling, fistulas, osteomyelitis, mucosal dehiscence, redness of the marginal

tissues and bleeding upon gentle probing have been reported as typical signs of peri-
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implant infections. Although, these indices alone cannot be considered as implant
failure signs, they indicate the presence of infection which if persists and not treated
may eventually results in implant failure (Mombelli and Lang, 1994). Their
appearance in the initial 3 to 9 months healing period could be a sign of implant
failure and may be a critical finding when they appear later due to the possibility of
bone-implant integration interruption (Esposito et al., 1998).

1.1.6. Dull sound on percussion

Although this test does not have a strong scientific background it still gives the
clinician a good indication about the implant status. A crystaline sound on
percussion is indicative of successful osseointegration, while a dull sound indicates
encapsulation of soft tissue (Smith et al., 1989, Adell et al., 1985).

1.2. Risk factorsfor implant failure

There are numerous risk factors contributing to dental implant failure, and have a
direct relationship to the patient and may interfere with the bone healing process and
affect osseointegration maintenance (Esposito et al., 1998). These factors are
classified into two maor groups, Endogenous factors and exogenous factors. The
Endogenous factors include patient’s age and health (no systemic diseases), smoking,
parafunctional activities and bone condition at implant placement site. The Exogenous
factors incorporate operator experience, surgical technique and operator policy,
implant design and biocompatibility and implant loading conditions. (Hwang and
Wang, 2007; Courtney et al., 2010; Cakarer et al., 2014; Esposito et al., 2013;
Esposito et al., 1998).

2. Materials and methods

The study was carried out in Tripoli city, which is the capital city of state of Libya
and located on the Mediterranean coast, with a population of 2 million people.
Seventeen private dental clinicsin Tripoli/ Libyawere included in this study.
54 well designed questionnaires were distributed to dentists and interviews with
dentists were conducted to investigate the most common causes of dental implants
failure in these clinics. Four of the responded practitioners were specialized

implantologists and eight were oral surgeons, while the rest of participants were
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general dental practioners. Names of patients and doctors kept confidential and

participants consent was taken prior commencement of the study.

3. Results
The results are presented in Table 1 in descending order from the most common
cause to the least.

Table- 1: Main causes of dental implantsfailure

Reason of dental implant failure Number of %
cases

!_oosen_ess of the implant due to loss of bone 28 51.85

integration

PO(_)r oral hygiene and/ or poor maintenance by the 26 48.14

patient

Peri-implantitis 22 40.74

Inadequate bone at implant site 22 40.74

Short implants 16 29.62

Para functional habits such as bruxism 12 22.22

Systemic disease such as diabetes 10 1551

Unsatisfactory aesthetic 6 11.11

Inadequate skill and experience of the operator 4 7.40

Graph 1: The most common causes of implant failurein private dental clinicsin Tripoli
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100
90

The most common causes of dental implant failure

The graph 1 shows that the most common cause of implant failure is the
looseness of implant due to loss of bone integration with 51.58 %, while the
second common cause was the poor ora hygiene and/ or poor maintenance
by the patient with 48.14 %, followed by peri-implantitis with 40.74 %, and
inadequate bone at implant site with % 40.74%. Other causes of implant
failure were less percentage and 7 % was for the inadequate skill of dentists.
Implant failure in most cases was due to combination of several causes

together.

Graph 2: The percentage of patient’s gender
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Graph 3: The percentage of smokers and non-smokers among patients
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The percentage of smokers patients and non smokers
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The graph 2 and 3 show that 40 % of patients were males (22 cases) and
all male patients were smokers, whereas 60% (32 cases) were femae
patients and al of them were non-smokers. Among the male patients were
8 diabetics.

Graph 4: The patient’s oral hygiene
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Graph 5: The condition of adjacent teeth in patients
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90 - Adjacent teeth conditions in patients
80 -
70 -
60 -
50 -

%40_

30 A

20 -

10 -~ l

0 - . | — B

Disease free missing Carious Restored Chronic

Graph 4 shows that about 50% of the patients have poor oral hygiene and
45% with reasonable hygiene and only less than 5 % excellent hygiene.
The graph 5 shows that the adjacent teeth were either missing 25% or
disease free 45%, and more than 20 % of cases were carious, whereas less
than 5% with chronic infections or restored.

Most patients received single or 2 implants, however, others have up to 6 dental
implants placed at different locations in the oral cavity. Upper anterior teeth were
replaced with dental implants in 22 cases, where other patients received implants in
the posterior region either upper or lower. The bone quality at implant site showed
wide variation and no particular trend can be found. In other words, in some cases
both bone height and width were adequate, while in some others both height and
width were inadequate and for the rest either the height or width was inadequate. The
delayed implant loading practice was used in the majority of cases, whereas conjunct
surgical procedures such as bone grafting and sinus lift were reported in only 6 cases,
although 26 cases have been reported to have inadequate bone at implant site. Finally,
Biotech, B.B, BKT and straumann implant systems were used with various fina
restorations. The time span between tooth loss and implant placement ranged from
few months up to 4 years. Regarding patient’s age variable, most patients were above

30 years old with no significant illness.

4. Discussion
Denta implants become widely used to replace missing natura teeth. The main

advantages of dental implants are; preserving natura dentition and have a high
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success rate up to 90 % (Pye et al., 2009; Annibali et al., 2012). However; failure can
occur due to various reasons. Some of the reasons are related to the patient’s such as
smoking and poor ora hygiene, while others are related to the operator such as
inadequate implant planning or inadequate knowledge and experience. The present
study investigated the most common causes for implant failure in 17 private denta
clinics in Tripoli/ Libya and provided some recommendations to decrease implant

fallurerate.

The results of the study showed that late biological failure characterized by loss of
bone integration and looseness of dental implant was the main cause of implant
failure in most patients attending private dental clinics in Tripoli/ Libya representing
50% of cases. Only few cases of early implant failure (failed before the prosthetic
phase) have been reported. Mechanical failures such as screw loosening, screw or
fixture fracture were not reported in any case, which may reflect the good quality of

implant material and systems were used in these clinics.

Late biological failure can be as result of implant overloading or infection, with
taking into account that para-functional habits such bruxism was found in 12 cases,
this indicates that overloading was responsible for late biological implant failure in
these cases. This leads to the assumption that the infection would be the most likely
cause of late failure. In addition, the second main cause of failure was the poor ora
hygiene and maintenance, which in turns, results in accumulation of the oral microbes
around the implant and causes infection. Furthermore, peri-implantitis (bone loss
around implants due to bacteria infection) was the cause of failure in 22 cases. These
findings support the fact that microbia infection is probably the main cause of late
biological failure in the majority of cases.

Inadequate bone at implant site was responsible for failure in 22 cases, which may
reflect inadeguate bone assessment before implant placement. It is well documented
that careful assessment of bone at implant site is crucial step in implant planning.
Failure due to lack of enough bone support at implant site can be avoided through
careful planning and conjunct surgery such as bone grafting (Lee et al., 2005). The
results of this work found that the use of short implants was responsible for failure in
16 cases, and this finding is with agreement with Lee et al (2005) who found that
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bone loss around short implants leads to a rapid and noticeable increased mobility.
Bruxism increases the rate of implant failure as it puts excessive forces on the
implant, and in this study, it caused failure in 12 cases. Careful evaluation of patient’s
factors including history taking and occlusal force distribution during implant
planning decreases the failure rate due to bruxism.

Systemic diseases such as diabetes were only reported in 10 failure cases. The
dental implant literature highlighted that there is no enough evidence to suggest that
controlled diabetes can result in implant failure (Tawil et al., 2008); however,
uncontrolled diabetes and immunosuppression can be associated with increased risk

of implant failure.

Finally, unsatisfactory aesthetic and inadequate skill and experience of the operator

were accounted for few cases of failure. This could reflect the fact that only 12 of the
dental practioners were implantologists and oral surgeons, whereas the rest were
genera dental practioners with average years of experience between 6-8 years, that
may not have enough skill and experience in dental implants.
Most patients were fit and healthy without significant illness which decreases the
likelihood of failure. All male patients were smokers, which indicate that smoking is a
significant risk factor for failure for those patients; smoking can be the main
predisposing factor for failure. However, it is aso important to consider that female
patients were not smokers and still have implant failure for other reasons. Generally,
it can be concluded that smoking increases the risk of failure especially when
accompanied by poor oral hygiene and maintenance as shown in male patients in this
study.

The time span between the loss of teeth and implant placement does not seem to
affect implant success. According to our results, failure occurred in implants placed
early after tooth loss (1-3 months) and in implants placed later (after 4 years of tooth
loss). Thisisin agreement with the study by Palmer (1999), which suggests that there
is no difference in the success rate was found based on the placement time of dental
implants following tooth loss. The health condition of the adjacent teeth did not affect
the success of the implants in this study as in many cases; the adjacent teeth were

either missing or disease free. This finding is in contrast to Sussman (1997) and
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Alsaadi et al (2007) studies which stated that dental implants could be affected by

endodontic and periodontal infection of the adjacent teeth.

The implant literature reported a higher success rate for implants placed in the
mandible than those in the maxilla as the mandibular bone is denser (Esposito, 1998).
These study findings did not show a significant difference in the success rate between
implants placed in the upper or lower jaw. Bone quality at implant site showed wide
variation. In some cases, the bone height and width were favourable for implant
placement; however, in some other cases dental implants were placed in spite the fact
that either the bone height, width or both were inadequate. It could be more
reasonable for those cases where the bone was inadequate to consider conjunct
surgery such as bone graft or sinus lift before implant placement. For those patients
who have inadequate bone and the surgery cannot be carried out for any reason, other
restorative options such as bridge or denture would be reasonable treatment. The
study indicated that few dentists carried out bone graft or sinus lift surgery before
implant placement. This may reflect the lack of the required skill to carry out such
surgical procedures or inadequate bone evaluation during implant planning. Failure
rates can be significantly reduced in patients with inadequate bone through bone
grafting or sinus lift surgery (Kan et al., 2002). With the exception of four dentists
who loaded their implants immediately, delayed implant loading was used in the
majority of cases. Thisistotally understandable as the implant literature indicates that
delayed loading is preferred over immediate loading as it gives adequate time for
osseointegration to take place without influence from the occlusal forces (Esposito et
al., 2013).

5. Conclusion

The study concluded that biological failure (mainly due to infection) was the main
cause of implant failure. Thisis supported by the finding of poor oral hygiene and/ or
maintenance by the patient was the second main reported cause of failure. Poor oral
hygiene and maintenance results in bacteria colonisation around dental implants and
over time bacteria colonies result in infection and peri-implantitis, which will lead to
bone resorption, loss of osseointegration and implant mobility. Smoking and poor
oral hygiene and maintenance were strongly associated with implant failure in this

study. Implant and patient’s related factors should be evaluated carefully in implant
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planning especially bone quality, quantity and occlusal forces. Also providing the
required training for dental practioners to carry out bone grafting and sinus lift

surgery will enhance bone quality and quantity and hence increases success rate.
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