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Purpose: To compare the efficacy of drill free screws and self tapping screws in the fixation of
zygomatico maxillary complex fractures. Materials and Methods: A prospective randomized
comparative study was planned comprising of 18subjects, underwent fixation of zygomatico maxillary
complex fracture. The subjects were block randomized into two groups—group a fixation using
miniplates and self tapping screws and group B fixation using miniplates and self drilling screws. Intra
operatively operating time, screw fixation time, fixation at operation, state of reduction at operation
were evaluated. Postoperatively occlusal discrepancy, segmental mobility, anatomic reduction and
signs of infection were evaluated. Chi square test and independent t test was used for Statistical
analysis. Results: The mean operation time for fixing mini plates using self-tapping screws was
130(SD=15.61) seconds whereas for drill free screws was 108(SD=23) seconds. The mean screw
fixation time for fixing mini plates using self-tapping screws was 337.2(SD=39.37) seconds whereas
for drill free screws was 284.3(SD=104.94) seconds. The differences in measurements of fixation at
operation, state of reduction at operation occlusal discrepancy, segmental mobility, anatomic
reduction between 2 groups were not statistically significant. Post operative signs of infection was also
not statistically significant among the 2 groups. Conclusion: On analysing the results of our study,
apart from the operating and fixation time, the drill free and the self tapping screws are equally
effective in terms of stabilization of fractures clinically and radiologically, intra-operative ease of
handling and recording, intraoperative technical challenges and post operative complications. To
conclude, drill free screws can be used as an alternative to self tapping screws in fixation of
zygomatico maxillary complex fractures as the efficacy of both the screws was found to be equally
effective. In our study, the sample size was limited and thus further studies are to be done in future to
evaluate the efficacy of drill free screws.

Copyright © 2019, Sarath et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

complex fractures — A randomized controlled trial”, International Journal of Current Research, 11, (03), 2618-2623.

[ Citation: Sarath, K., Sathyanarayanan, R. and Nithin Joseph Jude, B. 2019. “Efficacy of drill free screws Vs self tapping screws in zygomatico maxillary ]

INTRODUCTION

Those screws require certain definite prerequisite like the
preparation of a pilot hole with a diameter size equal to the
screw core. The main disadvantage of drilling this pilot hole is

Maxillofacial trauma by their varying nature imparts a high
degree of emotional as well as physical trauma to the patients.
The anatomy of the cranio facial skeleton is complex in terms
of alignment three dimensionally. As a result of this
complexity isolated fractures of the facial bone is a rare
incidence (Naveen Shankar et al, 2012). Zygomatico
maxillary complex fractures can also occur in isolation or in
combination with other injuries such as mandibular,
ophthalmologic, cranial, thoracic, abdominal trauma as well as
upper and lower long bone injuries (Simpson and Mclean,
1995). The epidemiological data regarding facial fractures
varies in type, severity and cause depending on the population
studied. These diverse causes of maxillofacial fractures may be
the result of differences in risk and cultural factors among
countries and is influenced by the severity of injury (Killey,
1977). Self- tapping screws are generally used for the
placement of miniplates.

that it is time consuming and may have other disadvantage like
damage to nerves tooth roots, and drill bit breakage. Thermal
necrosis of bone has also been observed using self-tapping
screws (Norton, 2007). Another problem encountered is
stripping of bone threads during screw insertion in thin cortical
or soft cancellous bone. Also screw failure occurs due to over-
drilled pilot hole occurs in thin cortical and cancellous bone
(Le Fort, 1901). The purpose of the study is to compare the
efficacy of drill free screws and self-tapping screws in
reduction and fixation of zygomatico maxillary complex
fractures.

MATERIALS AND METHODS

A randomized prospective comparative study was planned to
be conducted amongst 18 subjects reporting to the department
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of oral and maxillofacial surgery between February 2017 and
March 2018. The inclusion criteria comprised of

» Patients with zygomatico maxillary complex fractures
> Patients with orbital rim fractures,

» Patients in the age group of 18 to 65 years,

» Patients who are willing to participate in the study

The study was approved by the Institutional ethics committee
(IGIDSRID2017NDPO2PGSKOMS) and informed consent
was obtained from all patients. All the patients underwent
reduction and fixation of zygomatico maxillary complex
fracture were block randomized into two groups Group A
underwent fixation of zygomatico maxillary complex fracture
using miniplates and self tapping screws Group B underwent
fixation of zygomatico maxillary complex fracture using
miniplates and drill free screws. Pre operative radiographs and
photographs of all the patients were taken and deformities
were properly recorded. Blood investigations were done to
elicit fitness for surgery. Blinding of either patient or operator
was not possible. All the procedures pertaining to surgery were
done by the same operator. Patients were reviewed with
regular time intervals of 1% week, 1°* month and 3™ month.
AAOMS parameters were evaluated with the help of scoring
system such as Operating time, Screw fixation time, Fixation
at operation, State of reduction at operation, Occlusal
discrepancies, Segmental mobility, Anatomic reduction,
Infection at fracture site. Outcomes were measured by an
assistant who was not a part of the study.

Statistical analysis: Comparisons of Operating time, Screw
fixation time, Fixation at operation, State of reduction at
operation, Occlusal discrepancies, Segmental mobility,
Anatomic reduction between groups A and B were performed
using chi square test and paired t test.

RESULTS

There were no significant differences between groups in the
Operating time, Screw fixing time, Fixation at operation, State
of reduction at operation, Occlusal discrepancies, Segmental
mobility, Anatomic reduction, Infection at the fracture site.
The drill free screw group reported significantly less operating
time and reduced screw fixation time than the self tapping
screw group.

DISCUSSION

The mean age of participants in drill free screw group was 30
(SD =7.03) and for self tapping screw group was 27(SD=5.8)
respectively. The technique of using infraorbital incision for
exposure of fractures along the inferior orbital rim was adopted
from previous literature, were fractures are treated similar to
our study. A prerequisite for the insertion of screws is the
preparation of a pilot hole with a minimum diameter size equal
to the screw's core. Though self tapping screws are the most
engaged screws in maxillomandibular fixation, it has the
disadvantage of predrilling. To overcome this disadvantage,
new drill free screws are created by changing the screw shaft
design. Results from various studies (Naveen Shankar et al.,
2012; Thomas and Hill, 2000; Mouzakes et al., 2001) have
proved that Drill-free screws provide intensive screw to bone
contact, with minimal bone debris on insertion and minimal
thermal damage to bone. The high initial stability from drill

free screws can be contributed to lesser bony damage
compared with the self-tapping type. In the present study, drill
free screws and 9 self-tapping screws were used on 18 patients
with zygomatico complex fracture. The patients were recalled
at ainterval of 1 week, 1 month and 3 month intervals. The mean
operation time for fixing mini plates using self-tapping screws
was 130(SD=15.61) seconds whereas for drill free screws it
was 108(SD=23) second. The mean screw fixation time for
fixing mini plates using self-tapping screws was
337.2(SD=39.37) seconds whereas for drill free screws was
284.3(SD=104.94) seconds. This data suggests that in our
study the mean operating time and screw fixation time is less
in drill free screw group than self tapping screw group. In  our
study, out of 18 subjects who underwent zygomatico maxillary
complex fracture fixation with miniplate and self-tapping
screws and drill free screws, fixation for 14 subjects at
operation was carried out by slight movement of plate but no
movement of bone fragment; two of them underwent fixation
with movement of bone fragment but with no need for other
internal fixation. The fixation for the remaining one person
was carried out with movement of bone fragment and need for
other internal fixation and for one person it was carried out
with no movement of plate or bone fragment. This data
suggests that drill free as well as self tapping screws are
equally effective in reducing plate movement.

The state of reduction at operation among the 9 subjects in
self-tapping screw group was recored, among that for six
(66.7%) subjects it was found to be less than Imm gap
between bone fragments and for the remaining three (33.3%)
subjects it was 1-<5mm gap between bone fragments. Out  of
nine subjects who underwent zygomatico maxillary complex
fracture fixation with miniplate and drill free screws, the state
of reduction at operation for six (77.8%) subjects was less than
Imm gap between bone fragments; for one (11.1%) subjects
was 1-<Smm gap between bone fragments and for the
remaining one (11.1%) of them there was no gap between bone
fragments. This suggests that the state of reduction at operation
was effectively achieved through drill free screws as compared
to that of self tapping screws in one subject. Otherwise, the
subjects had 1-<Smm gap between bone fragments in both the
groups. The state of anatomic reduction one week after
operation was found to be less than 5Smm of visible
radiographic gap between fracture fragments among six
(66.7%) subjects, for two (22.2%) subjects it was less than
Smm and for the remaining one (11.1%) subject there was no
visible radiographic gap, in both the groups.

This suggests the equal effectiveness of drill free and self
tapping screws in the state of anatomic reduction radiographi
cally. The state of anatomic reduction radiographically one
month after operation was also found to be of similar pattern in
both the groups. The visible radiographic gap between fracture
fragments among the subjects significantly reduced in both the
group on third month evaluation. The signs of infection at the
site of operation one week post-operatively was found to be of
edematous (100%) in self tapping screws comparing to the
drill free screws in which 8 of them showed edema and one of
them showed erythema. The postoperative edema and
erythema could be the result of overall surgical technique
rather than the type of screws used. In our study, no adverse
complications related to infection or wound dehiscence could
be recorded except for only one patient who had pus discharge
at third month evaluation and was treated by systemic
antibiotics.
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Table 1.Comparison of operation time and screw fixation time for fixing mini plates using self-tapping screws and drill free screws

Characteristic Group Mean+SD P- value
. . Self-tapping screws 130+15.61
Operation Time Drill free screws 108423.05 0.030
S Fixation Ti Self-tapping screws 337.2+39.37
crew Fixation Time Drill free screws 284.3+104.94 0.187

Table 2. Comparison of the method of fixation at operation between drill free screws and self-tapping screws in the fixation of

zygomatico maxillary complex fractures

Characteristic Categories Self-tapping screws N (%)  Drill free screws N (%) P value
No movement of plate or bone fragment 0(0) 1(11.1)
Fixation at operation Slight movement of plate but no movement of bone fragment 7(77.8) 7(77.8)
P Movement of bone fragment but no need for other internal fixation 1(11.1) 1(11.1) 0572
Movement of bone fragment and need for other internal fixation 1(11.1) 0(0) )

Table 3. Comparison of state of reduction at operation between drill free screws and self-tapping screws in the fixation of

zygomatico maxillary complex fractures

Characteristic Categories Self-tapping screws N (%) Drill free screws N (%) P value
No gap between bone fragments 0(0) 1(11.1) 0.354
State of reduction at operation Less than 1mm gap between bone fragments 6(66.7) 7(77.8)
1-<Smm gap between bone fragments 3(33.3) 1(11.1)
Table 4. Comparison of state of anatomic reduction one week post-operatively between drill free screws and
self-tapping screws in the fixation of zygomatico maxillary complex fractures
Anatomic reduction  Category Self-tapping screws N (%)  Drill free screws N (%) P value
No visible radiographic gap between fracture fragments 1(11.1) 2(22.2)
After one week Less than Smm of visible radiographic gap between fracture fragments 6 (66.7) 6(66.7) 0.717
More than Smm of visible radiographic gap between fracture fragments ~ 2(22.2) 1(11.1)

Table 5. Comparison of state of anatomic reduction one month post-operatively between drill free screws and self-tapping screws

in the fixation of zygomatico maxillary complex fractures

Anatomic reduction  Category Self-tapping screws N (%)  Drill free screws N (%) P value
No visible radiographic gap between fracture fragments 1(11.1) 3(33.3)

After one month Less than 5 mm gap between bone fragments 8(88.9) 6(66.7) 0.257
More than Smm of visible radiographic gap between fracture fragments  0(0) 0(0)
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Post Operative Photographs

The reason we tend to attribute for this is, poor patient
compliance, as there was no screw loosening. Postoperative
infection at the fractured site is not only the result of
contamination, but is also related to reduced stability of
fracture i.e. mobility of fractured segments (Avery and
Johnson, 1992). Stability is considered as the best protection
against infection, as movement in the presence of foreign
bodies (i.e. loose screws) usually leads to infection and
malunion. In this study, as there was minimal screw loosening
and the stability of screws on fixation is much better. The
increased stability of screws can be related to the higher
screw/bone contact and significantly more residual bone in the
region of the screw threads using drill free screws as well as
self tapping screws (Manson et al., 1985). The residual bone
debris formed with self-drilling screws is not the result of the
heat generated, but rather the result of biologically active bone
tissue capable of reacting with the screw (Francel ef al., 1992).
Restoration of pre-morbid occlusion is one of the most
important goals of the management of fractures of dentofacial
region. The effect of not restoring the occlusion to its original
condition is disabling and can cause severe effects especially
on the temporo -mandibular joint. In our study, occlusion of
the patients was checked preoperatively and during the follow
up stages after surgery. The results indicated 100% subjects
who had underwent zygomatico maxillary complex fracture
fixationwith miniplate and self-tapping screws as well as drill
free screws had no occlusal discrepancy. This could be because
as there was no obvious occlusal discrepancies preoperatively.
Postoperative follow up of the patients for three months
showed the improvement of the patients after treatment of 3
month duration. Almost all patients had pain on their first
week after treatment. This is a normal finding post surgically
due to inflammation. After first week the pain is reduced
gradually and almost reached null condition (zero) within 1
month. None of the patient had pain from second month to
third month. After one month, none of the patients showed any
mobility in fractured segments. Rigidity of fractured segments
produces a stable foundation for soft tissue growth and
provides improved vascularity to the area and allows better
healing of wound. It also prevents bacteria from being
continually pumped through the fracture site thereby
decreasing the chance of osteitis.

It is seen that more the mobility presents at the fracture site,
greater the chances of infection.

Conclusion

On analysing the results of our study, apart from the operating
and fixation time, the drill free and the self tapping screws are
equally effective in terms of stabilization of fractures clinically
and radiologically, intra-operative ease of handling and
recording, intraoperative technical challenges and post
operative complications. Drill free screws needs less operating
and fixation time compared to that of self tapping screws. To
conclude, drill free screws can be used as an alternative to self
tapping screws in fixation of zygomatico maxillary complex
fractures as the efficacy of both the screws was found to be
equally effective. In our study, the sample size was limited and
thus further studies are to be done in future to evaluate the
efficacy of drill free screws.
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