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ABSTRACT

The stability in an implant fixation plays a vital role in ensuring proper
formation and remodelling process of the fractured bone. Failure in implant
fixation is commonly associated with short- and long-term instability of the
bone-implant interface. The bone-implant interaction creates a complicated
mechanical interplay that might influence the stress distribution and hence the
biomechanical performance stability of the implant fixation. Furthermore,
implant screw parameters namely thread size, geometrical design and material
properties become additional factors that affect the bone-implant interaction.
The purpose of this study was to investigate the effect of unicortical and
bicortical screws’ parameters on the screw-bone interaction mechanism. To
evaluate the stress transfers between screw and bone, the stress parameters
namely stress transfer parameters (STP) was employed. A two-dimensional
(2D) finite element model of full treaded screw was simulated while varying
the parameters of the screw: two types of material (stainless steel A316 and
titanium alloy Ti-6Al-4V), screw length and screw pitch. It was found that the
lower in elastic modulus results to the higher stress transfer between implant-
bone interface. As the titanium have lower elastic modulus, it gave higher
values of STP which help to transmit and distribute stress better compared to
the stainless steel. While the effect of varying screw pitch between two types of
screws shows that STPs values of fully threaded bicortical screws shows
significant result for finer pitch size that may advancing bone remodelling
process at the early stage.
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Introduction

Fracture fixation device such as internal fixation is one of the leading ways that
surgeons used to treat the fractures of the femur bone. The purpose of the
fixation implant is to restore the bones’ structure and assist in the stabilization
of the fractured bone in accordance with the types of fractures while bone
regenerates. Failure of implant fixation usually occurs due to short-term and
long-term instability of the bone-implant interface. Implant material properties
[1]-[2] implant geometry [3]-[4] and configuration [5]-[7] external loading [8],
and interfacial bonding [9] are among the factors that affect the stability of the
implant-bone interface.

In order to enhance secondary bone healing and prevent bone
resorption, a suitable fixation that generates the sufficient amount of strain in
the newly formed bone tissue is vital to allow a controlled interfragmentary
movements along the bone’s axial direction [10]. However, when implant
fixations were introduced into bone, the implant is stiffer than the surrounding
bone which consequently undergoes changes in shape and stiffness. This
affects the mechanical environment in the bone which is supposed to be an
active participant of the fixation process. Proper bone formation and
remodelling process would not occur without suitable implant type and
placement technique used for improving mechanical stability, thus causing the
implant placement to fail.

For an internal fixation screws system, there are two types of screws:
(1) bicortical, and (2) unicortical. Bicortical screw is known as a screw-type
that can penetrate both sides of cortical bone cross section. Meanwhile,
unicortical can only penetrate through one side of cortical bone cross section.
Screws can be considered as the gold standard for internal fracture fixation
[11] as it is responsible for retaining the stability of the implant [12]. Bone-
implant screw interface plays a significant role in providing fixation stability
on the formation of bone. To transmit stress between the implant and the tissue
around the bone, the screw parameters have a major influence in determining
the primary implant stability. Screw material, core diameter, outer diameter,
thread depth, pitch, length, and number of threads engage to the bone are
important characteristics that could affect the construct strength.

The result from Ros et al. [13] shows that loosening rate of the Wagner
Standard Cup was significantly related to a lack of bone coverage of the
acetabular cup as result from a poor design that delay osseointegration since it
is crucial to maximise the contact area between the implant and the bone as
the mechanical stability of the acetabular component depends on proper
implant positioning. Other than that, thread depth and width of the screw could
also clinically influence implant insertion and surface area; however, thread
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depth had a more significant impact on the effective stress distribution then
thread width [3], [13]. The previous studies show that continuous stress
transfer between bone-screw interaction can be enhanced by increasing the
number of screw thread and thread diameter and reduce the core diameter [14]-
[15]. Moreover, the thread depth and width also influenced the implant
insertion and surface area where it has significant effect on the stress
distribution [3]. The result from previous study related to implant dentistry
shows that von Mises stresses are inversely proportional to thread depth which
will result in maximizing the necessary area for osseointegration and providing
good initial stability [16]. Contact surface area at the bone-screw interface also
can be increased by increasing the pitch of the screw thus increasing the
number of threads per inch. Increasing the pitch increase the number of threads
engaged in bone thus increasing the amount of bone chips and debris engaged
between the threads [17] .

Santos et al. [18] highlight the importance of screw length by using
bicortical and unicortical to determine the stability of the implant fixation with
a different type of plate system in vitro study. According to the previous in-
vitro study [5], the bicortical has greater stability where it can make a
connection between plate and bone interface with the distal cortex of the bone.
However, the bicortical are more invasive than unicortical screws because
according to the Wu et al. [19], the unicortical fixation is a surgically less
complex operation, can theoretically cause less damage to surrounding soft
tissues and avoids the complications associated with incorrect screws size.
While the result from an experiment demonstrated that the bicortical fixation
resulted in higher pull-out strengths for 40 cadaveric human proximal
phalanges than unicortical, but recommended unicortical fixation for
diaphyseal fractures, as the pull-out strength of unicortical screws at the mid-
diaphysis was significantly higher than bicortical screws [20]. Despite the
wealth of literature available in the field, there still lack of study regarding
transmission of stress and strain between an implanted screw and the
surrounding bone as previous research only focused on in-vitro study.

Fully threaded screws commonly used as an internal fixation compared
to partially threaded screws to produce optimal compression and absolute
stability. Meanwhile, Downey et al. [15] compared performant of partially and
fully threaded lag screw and suggest that fully threaded lag screw perform
better than partially threaded lag screw in shear and superior in the initial
stiffness and failure strength. Sayyed et al. [21] stated that fully threaded
cancellous bone screw with higher numbers of threads may have better
purchase in the porous metaphyseal bone of distal tibia and increase the pull-
out strength thereby leading to better outcomes, thus become optimal internal
fixation device for use in elder patients with complications. Compression
experimental results showed that fully threaded screws demonstrated
significant improvement in stability of fixation of a medial malleolar fracture
compared to partially threaded isometric cancellous screws [22]. As such,
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multiple published data have studied the strength, flexibility, and maximum
insertion torque of partially threaded cancellous screws and dental implant. But
the bone-screw interaction of fully threaded bicortical and unicortical in
internal fixation application are not well defined. Therefore, it remains
questionable whether the fully threaded unicortical or the bicortical is more
practical for patients in terms of stability and fewer surgical complications.

Other than geometry, the material of the implant also plays a vital role
in the stability of the bone-implant interaction. According to the Fouda et al.
[17], an implant with carbon hydroxyapatite (C/HA) contribute to the greatest
stress along with the fracture site and increase stress 16% than stainless steel
implant. Defective material will not only result to early fatigue and breakage
but contribute to the increased corrosion and increase tissue reaction. However,
most of the implant from available manufacturing are made from stainless steel
and titanium.

The stress distribution between bone-implant can be measured by
mechanical stimuli that develops around it to stabilize the interaction between
bone-implant ant thus ensuing bone remodelling process. Various mechanical
measures have been used to evaluate the bone remodelling process such as
stress transfer parameters (STP) and strain energy density transfer parameter
(SEDTP). One example of study used STP to determine the effect of different
types of half pins on STP during osseointegration [23] while others used to
evaluate the effect of thread profile on stress transfer in a magnesium fixation
[11] and material [24]. While Chun-Li Lin [25] used SED to investigate the
interactions for implant placement of dental implant. Therefore, by
understanding the mechanic interaction between implant and bone of screws
contact for improving its stability may promoting better osseointegration
process.

These situations demonstrate that at the bone-implant interaction, it
experienced stress shielding response where normal mechanical stress of bones
reduced, resulting in bone loss in the region of implants [26]. Even though
loosening of the screw has been well reported in the literature, there are still
lacking regarding the bone-screw interaction involving the reduction of stress
shielding and bone remodelling of fully threaded cortical screw as most of
previous study focused on partial thread screw and dental implant. In vivo, a
loss of compression between implanted screws and bone is unavoidable,
especially with lag screws.

Implants should be constructed in such a way that the stress shielding
effect is minimized. Without an appropriate implant design that increases
primary reliability, the necessary bone development and remodelling
mechanism will not be triggered, and implant placement may fail. Analysis of
stress distribution can provide information on the consequences of implant
characteristics. This is important for effective bone healing and avoids
unnecessary secondary or revision surgery. Therefore, the aim of this study is
to determine the effects of fully threaded cortical screw parameters such as
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material, pitch size and screw length on stress transfer parameters in order to
improve implant stability and thus promoting the better formation of a direct
interface between bone and implant.

Methods

The risk of loosening can be reduced by optimizing screw geometric and
material features in a way that produces and distributes stress equally between
bone and around screw threads. In this study, the effect of screw parameter on
stress transfer was simulated using a 2-D finite element model. An
axisymmetric screw-bone model was generated using ANSYS APDL to
observe stress transfer of the fully threaded cortical screw configurations for
the varied parameter such as material, size of pitch and length of screws as
shown in Table 1. Two materials have been used in this study which are
stainless steel A316 and titanium Ti-6Al-4V ELI. The effect of pitch, the size
of screws pitch was varied with 0.50, 1.00, 1.25, 1.50, 1.75, and 2 mm. The
thread profile, major and minor diameter of the screw were kept constant. The
screw length was varied from 6 mm to 27 mm to investigate the effect of length
on stress transfer between the implant and the bone. The unicortical (U) screw
refers to the shorter screw while the longest screw was set as a bicortical (B)
screw as unicortical fixation only engaging the near cortical bone to hold the
reduction. On the other hand, the bicortical fixation always engage with both
the near and far cortical bones [19]. Rectangular shape of screw thread was
used in this study as it shown to give a uniform surface stress distribution [26]-
[27].

Table 1: Parameters of cortical screw

Pitch Thread Minor Major Screw
Material properties size profile diameter  diameter  length
(mm) (mm) (mm) (mm)
Stainless Titanium
Steel Ti-6Al-4V 6.00-
A316 [29]: ELI[28]:  0.5-2 Rectangular 0.5 1.0 27.00

E=190GPa E=110GPa
V=0.31 v=0.31

The 2D model was constructed by 3 mm homogeneous cortical bone
layers at upper and bottom of cancellous bone and 20 mm cancellous bone
region as listed in Table 2. The model was considered as linear elastic and
isotropic for simplification purposes to allow the model to focus on the
influence of the screw parameter [11].
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Table 2: Material properties of bone

Bone Material properties Thickness (mm)
Cortical E=17 GPa, v=0.33 3[12]
Cancellous E=1G Pa, v=0.35 [30] 20 [12]

The placement and the design of screw were mimic the bicortical and
unicortical screws as shown in Figure 1. The axisymmetric screw-bone
displacement was constrained in x-axis direction but allowed in y-axis
direction. Fixed boundary condition was applied to the one side of the model
(right) and the bottom. The contact between screw and bone are assumed to be
bounded to simulate a perfect contact between screw and bone [11]. It was also
considered that the contact between cortical and cancellous bone was bounded.
A vertical load of 80 N was subjected in the y-direction on the top surface of
the screw’s head to simulate pull out process [14].
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Figure 1: 2D of screw—bone interaction model

The convergence test was used to determine the optimum mesh size of
the model for accurate calculation with reasonable computational time. Figure
2 shows the maximum equivalent stress obtained from the simulation at
different number of elements. The result shows that the maximum of
equivalent stress rapidly increases from 13426 to 84133 of element numbers
until it steadily increases to 148783 of element numbers. From there, the
increment of maximum equivalent stress of the element number from 84133 to
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148783 was small compared to others number of elements. Thus, 84133
number of elements was used to simulate in screw-bone interaction models
effective number for meshing due to small increment about 1% to the
following element number. The number of element and element type were
configured at 9678 and plane 183 solid elements with 8-node quadrilateral,
respectively.
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Figure 2: The convergence test between number of element and maximum
equivalent stress with element meshing model

To characterize this stress transfer, stress transfer parameters (STP) was
applied to evaluate the load transfer between the bone and the screw fixation.
STP is defined as a ratio of von Mises stress transferred to bone, g;, versus the
stress in the adjacent screw thread, o, [30]. The STP of mechanical stimuli
between screw and bone is computed after the simulation using following
equations [31]:

STP = Zl J= NJbL (l)

i=j=N Otj

where a;,; is average von Mises stress (bone) and oy; is average von Mises
(thread).

Table 3 summarizes the range of screw pitch and the length of the screw
used in this study. Length of screw for different pitch have been grouped into
6-8, 9-11, 12-14, 15-17, 18-20, 21-23, 24-25, 26-27. The groups were selected
to avoid incomplete or partial thread at the end of each screw. For example, in
the group length of 6-8 mm, each screw has different length for different pitch
namely 0.50, 1.00, 1.25, 1.50, 1.75, and 2.00 mm. For pitches 0.50, 1.00, 1.50,
and 2.00 mm, the thread completes at 6 mm of length while at pitch 1.25 and
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1.75, its complete at 6.25 mm and 7 mm, respectively. The length of screw
from 6 mm to 23 mm is in cancellous zone, whilst 24 mm to 27 mm is in
cortical zone.

Table 3: Screw’s length and pitch

Group of Pitch (mm)

length (mm) 0.50 1.00 1.25 1.50 1.75 2.00

6-8 6.00 6.00 6.25 6.00 7.00 6.00
9-11 9.00 9.00 10.00 9.00 10.50 10.00
12-14 12.00 12.00 12.50 12.00 12.25 12.00
15-17 15.00 15.00 15.00 15.00 15.75 16.00
18-20 18.00 18.00 18.75 18.00 19.25 18.00
21-23 21.00 21.00 21.25 21.00 21.00 22.00
24-25 24.00 24.00 25.00 24.00 24.50 24.00
26-27 26.00 26.00 26.25 27.00 26.25 26.00

Results and Discussions

Effect of cortical screw materials on STP

Figure 3 presents the results of STP value obtained for two types of screw
material namely stainless steel A316 and titanium alloy Ti-6Al-4V. Pitch, core
diameter and thread diameter were kept constant with 0.5 mm, 0.5 mm and 1
mm, respectively. Based on the results obtained for both of materials, the
highest STPs values of titanium is 0.4852 gained by the 26-27 mm group of
length. While, from the group of length 6-8mm to 24-25 mm, the graph shows
fluctuated trend with maximum, minimum, and average value are 0.4483,
0.3255 and 0.3712, respectively.

The similar trend observed for stainless steel A316. For stainless steel
A316, the most significant value of STP is 0.3369 at 26-27 mm group of length.
STPs values fluctuated at the maximum of 0.3106 with the lowest of 0.2246
and 0.2611 of average. Compared to the stainless steel A316, titanium alloy
shows higher values of STP. The minimum and maximum STP value for
stainless steel of all pitch are 0.0516 and 0.4985, respectively. While the
minimum and maximum STP value for titanium alloy are 0.07782 and 0.5537,
respectively.

For the same group of length and pitch, it is found that the STP
percentage differences resulted in an 6.4% to 85.4% increased between the SS
A316 and the titanium. Among the groups observed, the largest different
between the two types of material is the 12 mm group of length where the
titanium has higher value of STP compared to the stainless steel. STP value of
stainless steel 0.0887 while STP value of titanium is 0.1645 with percentage
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different 85.4%. This indicates that titanium alloy Ti-6Al-4V gave better load
transfer between the bone and the screw fixation compared to stainless steel
A316 based on STP values. The similar observation is found in previous
research where it compares effect of pins materials on average STPs, it found
the percentage difference of the STP value is 0 to 23.5% between stainless steel
and titanium alloy of half pin uniaxial external fixation [30].
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Figure 3: Effect of screw materials on the average STPs

The present study found that a screw material with a lower Young's
modulus results in improved load transfer, as evidenced by the calculated
stress-transfer parameter (STP) values. This finding is consistent with previous
research on the bone-implant fixator stress-strain behaviour under three-point
and four-point bending, which found that the STP of stainless steel was lower
than that of titanium due to the fact that stainless steel has a higher elastic
modulus than titanium for both bending loads at a constant pitch [32]. Another
study on nails and canals also found that a titanium nail (with a modulus of
110 MPa) resulted in lower gap deformation and provided a higher contact
force, resulting in a higher frictional force against the applied load, in
comparison to a stainless steel nail (with a modulus of 200 MPa) [33].
Furthermore, previous research on cancellous screws has reported an average
20-35% increase in stress transfer upon reduction of the elastic modulus of the
screw material from 105 GPato 40 GPa [12], [29]. This suggests that a lower
Young's modulus results in better STP values.
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Effect of varying cortical screw pitch on STP

Figure 4 presents STPs values on two types of materials for different pitch.
The results show similar trends of the STPs values for all pitch of the stainless
steel A316 and titanium alloy. The STPs values of all group length show the
same trends where the highest STP is at the finer pitch size before STPs values
start to decrease as the size of pitch increased except for group length of 6-8
mm. The result shown similar pattern as that of Hosseinitabatabaei et al. [34],
where simulated 4 years healing process to observe the effect of maximum
stress parameter and STP by varying screw pitch from 1.5 mm to 2.5 mm and
the results shows that by decreasing screw pitch size would improve the screw
performance and reduce the effects of stress shielding. However, at the group
length of 6-8 mm, the STPs values start to increase simultaneously as the size
of pitch increased. Among of all the pitch, the highest STPs values is found at
the shortest group of length of 6-8 mm for both of materials at the 2 mm of
pitch size.

Considering the above, the stress transfer performance is optimized with
the appropriate combination of screw pitch and material thus reducing the
undesirable stress shielding effect of the implant to the surrounding bone. This
is consistent with the previous findings which suggest that using a less stiff
screw and reducing the pitch of the screw would improves the stress transfer
from screw to bone, and consequently diminishes the risk of stress shielding
[14], [25]. Study by Fatin et al. [29] also found that implant with high elastic
modulus may cause severe stress concentration, which may weaken the bone
and lead to the deterioration of the implant-bone interface.

An orthopaedic screw implant is a crucial aspect of a patient's physical
and psychological recovery, as well as their rehabilitation and rehabilitation
regimen. The ability of an orthopaedic screw to transmit stress uniformly
between the threads and the surrounding bone determines its biomechanical
compatibility. As elastic modulus decreases, the stress parameters such as STP
was increased. This indicates that decreasing elastic modulus help to transmit
and distribute stress better than higher elastic modulus in implant-bone contact.

A study on material of dynamic hip screw during fall and gait loading
found that smaller elastic modulus materials help to induce less stress on the
implant and decrease stiffness of implant during loading [2]. Finite element
analysis on dental implant also showed by using low modulus would result in
lower flexural resistance [1]. Similarly results found on research using
viscoelastic finite element modelling where it stated that reducing the elasticity
of screw will reduce the amount of the stress shielding of the screws [35].
Furthermore, an vivo study on sheep from previous research on dental implant
found that by using small size of screw pitch showed the greater surface area
and better stress distribution thus may improve primary stability in cancellous
bone [36]. Experimental study of screw on synthetic bone also demonstrated
the screws pitch as one of the important parameters on holding power as finer
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thread was reported gave greater purchase compared to coarse thread pitch
[17].
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Figure 4: STP on two types of material: (2) titanium, and (b) stainless steel,
for different pitch size

Figure 5 shows the effect of screws length on the constant pitch size.
The graph of all pitch shows same pattern where the STPs values start to
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decrease from 6-8 mm of group length until 21-23 mm (unicortical screw
region) before STPs values start to increase at the 24-25 mm until 26-27 mm
of group length (bicortical screw region). This trend also shows that it is
anticipated that with appropriate combination of screw pitch, screw length and
material able to improve the performance of the stress.
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Figure 5: STPs on constant pitch and material for different length

The results in Figure 5 demonstrate that there is a significant difference
in STP values for a pitch size of 0.5 mm when compared to other pitch sizes,
particularly at higher screw lengths. This variation is attributed to the
significant difference in the number of threads, as group lengths between 6
mm-8mm until 21-23 mm are classified as unicortical screws, while group
lengths between 24-25 mm and 26-27 mm are classified as bicortical screws,
as depicted in Figure 6. To avoid incomplete or partial threading at the end of
each screw, the screw lengths for different pitches were grouped accordingly.
This finding is in line with previous research, which suggests that decreasing
the modulus of elasticity of screws, increasing the number of threads per screw,
decreasing the pitch of screws, and decreasing the diameter of the screws shaft
can all contribute to reducing stress shielding and loosening of the screws [35].

Ricci et al. [37] stated that bicortical lag screws offer better benefit
regarding quality of bone at the end of the screw as compared to unicortical
lag screws. Experimental results of bicortical and unicortical placement at
proximal tibia fractures shows that bicortical screw present a mechanically
superior construct than unicortical screw placemen as it significantly
outperformed unicortical screw placement in stiffness and maximum load [38].
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The mean load to failure of unicortical fixation also was lower compared to
bicortical plate fixation in transverse metacarpal fracture models subjected to
cyclic loading [39]. Others study also shows that specimens fixed with
bicortical locked plating gave increased in stiffness during torsional loading
when compared to unicortical locked fixation [40].
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Figure 6: Number of threads on constant pitch and material for different
length

However, the experimental study on synthetic bone shows that the
stability of temporary screws length depends on the bone thickness where 2 or
1 mm of cortical thickness coupled to cancellous bone was deemed sufficient
enough to achieve mechanical stability [41]. Another study presents the
comparison between unicortical and unicortical plate and screw fixation of
metacarpal fractures. It showed that unicortical can act as standard method of
fixing metacarpal fractures due to the reason it requires less technically
demanding and quicker producer [19]. Unicortical fixations also demonstrated
higher stability against bending loads of the forearm, and potentially decreased
refracture risk following plate removal [40].

Stress and strain distribution

Referring to Figure 7, it shows the von Mises distribution in unicortical (6-8
mm) and bicortical (26-27 mm) fully threaded screw profiles for both
materials. The figure shows that the maximum amount of stress occurs in the
head for the 6-8 mm length group with 793.14 (titanium) and 865.76 (stainless
steel). Moreover, large stresses are noticed in screws where the thread is placed
next to the combined sections of cortical and cancellous bone. This is because
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the screw's head being secured to the cortical surface, which compresses the
bone between the head and the first thread [29]. Also, as seen in the figure, the

cortical region has higher stress than the cancellous region.
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Figure 7: von Mises stress distribution on varied screw length with different
material

While, at group of length 26-27 mm, the maximum stress happened at
the screw region with 1072.42 (titanium) and 1208.68 (stainless steel) while at
the surrounding of the bone, the highest stress values are 119.15 (titanium) and
134.297 (stainless steel). It also shows that the highest concentration stress
occurs in the screw thread region, adjacent to the joined portions of cortical
and cancellous bone. The stress from the head of screw start to significantly
increases and well distributed until at the thread in cancellous region before it
reduces in stress value in the thread at the far cortical region. However, the
stress value in the bone is lower in comparison with those of the screw for both
type of screw.

Titanium screws Ti-6Al-4V ELI has a maximum von Mises stress of
1072.42 Pa while maximum von Mises of stainless-steel screws A316 is
1208.68 Pa at 26-27 mm group length where titanium screw approximately
12.71% lower than stainless steel. Because the elastic young's modulus of the
titanium screw (110 GA) is substantially smaller than that of the stainless-steel
screw (190 GPa). The titanium screw Ti-6Al-4V ELI model results in a lower
von Mises stress, which is advantageous since greater mechanical stimuli
conveyed to bone will possibly bring about much less pressure shielding as
STP values shows in Figure 3.

Furthermore, it showed that the screw in group of 26-27 mm had the
largest contact area with the bone and at the same time the maximum von Mises
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stress occurred in the surrounding bone for both materials. This means that the
longest screw length transfers the most amount of stress to the surrounding
bone through the bone-screw interface as shown in Figure 7. These findings
are in line with those found in the literature, where critical stress seems to yield
at the thread location [11] and material with elastic modulus of 45 GPa produce
lower stress compared to 193 GPa of elastic modulus [30].

The limitation still existed in this finite element simulation which can
be improved in future studies. Specific situations are considered such as
material properties of bone, bone thickness, and contact condition that may not
exactly reflect the real situations. The material properties in this study were
assumed as linear elastic, homogeneous and isotropic. Another assumption was
the contact between bones and screws were perfectly bonded. Furthermore, the
outcomes of this study were based only on the 2D cross-section of the model.
These simplification purposes to allow the model to focus on the impact of the
screw parameters.

Conclusion

The bone-implant screw contact is critical in providing fixation stability during
bone growth. The screw parameter is important in transmitting stress between
the implant and the tissue around the bone. In the application of internal
fixation, the interaction of fully threaded bicortical and unicortical is not
clearly defined. Therefore, in this study the results demonstrated low in elastic
modulus of fully threaded bicortical and unicortical will provide better stress
transfer and distribution to the bone. As in this study, titanium alloy Ti-6Al-
4V provide improved biomechanics compared to stainless steel A316 as it has
lower elastic modulus. The effect of varying screw pitch and screw materials
between two types of screws shows that bicortical gave better performance at
pitch of 0.5 mm, followed by 1.00 mm and 1.25 mm. This mean bicortical
screws produce significant and strong stress transfer when using finer pitch
size. For unicortical (9-11 mm until 21-23 mm of group length), the most
optimum values of stress parameters were at pitch of 0.5 mm and followed by
1.00 mm however unicortical screw with 6-8 mm of group length shows
contrast result where the optimum stress transfer happened at pitch of 2 mm,
followed by 1.25 mm. The results of this study may provide better
understanding of the impact of fully threaded cortical screws parameters such
as material, pitch size and screw length on the formation of a direct interface
between bone and implant. By gaining a greater insight into these factors, it
may be possible to improve implant stability during the early stages of healing,
thereby promoting optimal healing outcomes.
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