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ABSTRACT

Background: Mandibular fractures with sagittal splitting
and splaying of both the lingual and buccal cortices poses a
challenge in their fixation as screws may push the lingual
cortex during screw tightening resulting in widening of the
mandible.

Methods: Screw lagging inside the lower mandibular plate
technique may help approximation of the near and far cortices
during screw tightening, this was applied for eight cases with
mandibular fractures.

Results: The splaying between the two cortices was
prevented regaining its normal medullary space width.

Conclusion: Using the screw lagging inside the plate
technique may be a safe technique used in mandibular fractures
that have cortical splaying.
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INTRODUCTION

The use of osteo-synthesis plates and screws
offering rigid or semi-rigid fixation is now the
usual practice in mandibular fractures. Primary
bone healing is possible only in a stable system.
Mobility leads to bone resorption and fibrous tissue
ingrowth [1,2]. With multiple fractures, the mandible
has a tendency to flare outward, which if not
corrected and firmly stabilized, results in facial
widening and significant malocclusion [3]. Man-
dibular fractures either combined or single, body
or para-symphyseal with sagittal splitting between
two cortices, represents a challenge in their reduc-
tion and fixation with acceptable bone alignment.
Anatomical reduction of fracture is of utmost
importance for fracture healing [4]. Splaying of the
lingual and buccal cortices of the mandible makes
the fixation less stable. Sometimes this splaying
is even exaggerated during screw insertion [5].

In this study, screws lagging inside the lower
mandibular plate holes were proposed to engage
the posterior cortex and compress the two cortices
to avoid their splaying.
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PATIENTS AND METHODS

This study was done in Ain Shams University
Hospitals from December 2016 to April 2018,
patients were selected from trauma patients in the
ER with the inclusion criteria of having combined
para-symphseal and mandibular body fracture (one
on each side) with sagittal splitting between the
two cortices, with the exclusion of major poly-
trauma patients with other systems’ affection or
major medical comorbidity.

Patients were prepared for open reduction and
internal fixation for mandibular fractures with
preoperative laboratory and radiological investiga-
tions in form of CT facial bones (coronal, axial
and three dimensions) and panorex views. All
patients were examined for occlusion and mouth
opening.

All patients received general anesthesia with
nasal intubation. They underwent routine maxillary
mandibular fixation as a first step using upper and
lower arch bars to adjust the occlusion, then in-
traoral routine exposure of the fractures was done.
Bone was reduced and plates were molded. 5 to 7
holes osteo-synthesis mandibular 2.3mm plate on
the lower mandibular border on both body and
para-symphyseal fractures were placed. In each
fracture, the buccal cortex of the splaying segment
(i.e. the mandibular segment in between the two
fractures) was drilled using drill bit with larger
caliber (2.0mm) than usually used (1.8mm). A
2.0mm drill guide is then placed through the hole
of the buccal cortex; the lingual cortex is drilled
with the drill bit (1.8mm). The appropriate screw
length was measured by a depth gauge. Meanwhile,
in the other lateral segments; screws were inserted
into the plate without lagging. At least 2 screws
or more was placed in each side. Tightening of the
lag screws over the 2.3mm plates resulted in com-
pression of the lingual cortex to become nearer to
the buccal cortex, thus providing more acceptable
bone alignment and more rigid fixation (Fig. 1).



Mono-cortical 2.0 mini-plates were used as
tension bands above the inferior alveolar canal in
both the para-symphyseal and body fractures. The
arch bar may be left for guided occlusion by elas-
tics. The patients were evaluated by CT facial
bones (coronal, axial and three dimension) and
panorex views on second day postoperatively. The
distance between the lingual and buccal cortices
was measured on the CT coronal cuts in centimeters
and was compared to pre-operative measurements.

RESULTS

Eight adult male patients were included in this
study with age range 21-47 years (average 36
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years), with combined para-symphseal and man-
dibular body fracture (one on each side) with
cortical sagittal splitting. All 8 patients underwent
fractures fixation using lagging screws inside
mandibular plate. Post-operative coronal and axial
CT cuts showed that both mandibular cortices were
in good alignment with no splaying (Figs. 2,3).
Comparison between the preoperative and postop-
erative distance between the lingual and buccal
mandibular cortices on coronal CT scan cuts was
done (Table 1).

All the patients had good postoperative occlu-
sion with no minor or major complications as mal-
union, or exposure of plates and screws.

Fig. (1): (Left), Diagram shows drilling of the proximal cortex using drill bit 2.0. This allows engagement of the
screws in the lingual cortex only. (Right), Diagram shows that with tightening of the screws, the lingual
cortex slides proximally allowing compression of both mandibular cortices.

Fig. (2): (Left) Pre-operative
and (Right) post-operative CT coro-
nal cuts with combined para-
symphseal and mandibular body
fracture with sagittal splitting and
splaying between the lingual and
buccal mandibular cortices with
obvious reduction of both cortical
splaying.

Fig. (3): (Left) Pre-operative
three dimension CT cuts showed
combined parasymphyseal and
mandibular body fracture (Right)
post-operative three dimension CT
cuts with fixation of both fractures.
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No.

Table (1): Demographic data of the patients.

1

2

3

4

5

6

7

8

Age

23

25

21

30

28

47

45

32

Pattern of fracture

Parasymphseal and body

Parasymphseal and body

Parasymphseal and body

Parasymphseal and body

Parasymphseal and body

Parasymphseal and body

Parasymphseal and body

Parasymphseal and body

Preoperative
distance
between

two cortices
in cms

2.1

2

2.2

2.1

2

1.8

1.9

2.1

Postoperative
distance
between

two cortices
in cms

1.7

1.6

1.7

1.8

1.6

1.5

1.7

1.7

DISCUSSION

Lag screw and mandibular osteo-synthesis fix-
ation techniques are well known techniques for
mandibular fractures fixation [6,7]. The lag screw
technique was first introduced to maxillofacial
surgery by Brons and Boering in 1970 [8].

The lagging technique was formerly used to
treat the symphyseal mandibular fractures or man-
dibular body fracture with sufficient obliquity
[9,10], to allow bony compression; However, Lag
screws are less useful in the body of the mandible,
as the fractures that occur in this region are gener-
ally not located in the sagittal plane, with splitting
of the buccal and lingual cortices [11].

In the usual practice, both mandibular cortices
were approximated with bony holding forceps to
promote bony compression, meanwhile plate fixa-
tion; however this did not prevent minimal cortical
widening [12]. In this study, compression of both
lingual and buccal mandibular cortices was
achieved through lagging of the screws itself inside
the lower mandibular plate. Subsequently the lin-
gual cortex slides over the screw threads proximally
allowing compression of both mandibular cortices
causing better bone alignment and more rigid
fixation.

Conclusion:
The screws lagging in plate technique is a

reliable method to avoid splaying of both the buccal
and lingual mandibular cortices, avoiding more
splaying and sagittal splitting.
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