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ABSTRACT

Purpose.

The aim of the present study was to determine condition of the teeth, which are located in the fracture gap
of different parts of mandible and substantiate an indications for their removing or retaining.

Material and Methods.

114 patients with 186 fractures were involved in this research.

Results.

50% or more cases of post-traumatic inflammatory complications were observed in case of contact failure
of the teeth roots, that are in a gap of fracture, with the periodontium of these teeth al 1/2 or more of their
length. Saving teeth in fracture gap, which have failure of contact with the surrounding periodontium 1/2
and 3/4 the length of the root causes high risk of inflammatory complications in bone and surrounding
soft tissues.

Conclusions.

Based on the specified condition of teeth in the fracture gap different areas of the mandible justified
indication for removal or preservation.

© Diagnostics and Treatment of Oral and Macxillofacial Pathology. Published by OMF Publishing,

LLC. All rights reserved.

Introduction

In textbooks on maxillofacial and oral surgery a different attitude
to the tooth, which is located in the gap of the mandible fracture,
is found. Absolute indications for teeth removal from the fracture
gap are: roots and fractured teeth or completely dislocated from
the socket teeth; teeth periodontitis (with periapical chronic
inflammatory lesions); teeth with symptoms of periodontitis or
parodontosis of moderate and severe course; if exposed root is
in the fracture gap or impacted tooth, thereby preventing tight
(right) reposition of jaw fragments (tooth, wedged in the fracture
gap); teeth, intractable to conservative treatment and supporting
inflammatory manifestation [1-3]. In some cases, it is proposed
to remove the tooth, which can be further potential cause of
post-traumatic osteomyelitis [4]. In other cases, we have to hold
it, because the tooth can keep the broken-off fragment of the
mandibular bone.

The purpose of the present study was to determine condition
of the teeth, which are located in the fracture gap of different
parts of mandibular bone and substantiate an indications for their
removing and/or retaining.

Material and Methods

We observed 114 patients with open fractures of the
mandible, which were treated in the Maxillofacial Department
#1 of the Kyiv City Clinical Hospital Ne12 (Center of Oral and
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Maxillofacial Surgery, Shupyk National Medical Academy of
Postgraduate Education) and the Center of Maxillofacial Surgery
of Kyiv Regional Clinical Hospital. This study examined only
those victims who have a tooth from fracture line not removed
upon hospitalization.

The observation period for patients was performed for one
year after the injury. Age of victims was between 18 and 53 years.
Of the 114 patients with mandibular fractures in 42 of examined
(36.8%) were unilateral and in 72 patients (63.2%) — bilateral
fractures. In 114 of victims were diagnosed 186 fractures. In all
victims the damages of the mandible were obtained in household
injuries. Seeking medical help, i.e. hospitalization of patients was
1-4 days after the injury.

During hospitalization all the victims were X-ray examined,
namely making radiographs of the jaws (in different projections),
panoramic radiography and/or CT scans. Reduction and fixation
of mandibular bone fragments was performed by bimaxillary
arch bars with gearing loops and intermaxillary rubber traction.
Teeth from the fractures gap upon hospitalization were not
removed. Surgical treatment (osteosynthesis) was used in
14 victims (12.3%). After the reduction and fixation of bone
fragments of jaws, in addition to hygiene oral care, all patients
with mandibular fractures got traditional medical treatment that
included antibiotics, analgesics, hyposensitization drugs, and
physiotherapy.

Among the special methods of the examination, we have
chosen periotestometry and pulp vitality test (electric pulp test)
of the tooth in the fracture gap.

Periotestometry is a method of the indirect state estimation of
the tooth attachment tissues, e.g. estimation of the functional ability
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of parodontium in the areas of interest, which is performed using
Periotest S (Medizintechnik Gulden eK., Modautal, Germany)
desktop unit. This appliance complies with the norms EN 60601
and EN 60601-1-2 and was awarded the CE mark in accordance
with the guidance document 93/42/EWG for medical devices dated
on June 14, 1993. The Periotest S (Fig 1) evaluates the ability of the
periodontal tissues to reset the tooth after it was exposed to the
certain external load. The appliance consists of the instrument box,
computer analyser and handpiece which are intercommunicated
with each other. Working element of a handpiece is a two-mode
tine which includes the piezoelectric element. Its physical working
principle is to convert an electric pulse to a mechanical pulse. The
examined tooth or implant with the abutment is percussed with
the tine of the handpiece at regular intervals (250 msec) applying
the force which is non-invasive both for the hard dental tissues and
the tissues of the periodontium.

FIGURE 1. External view of the Periotest S.

During the measuring, the tip of a handpiece automatically
taps on the tooth for 16 times, i.e. 4 times per second. To
analyse the results, the arithmetic mean from 3 measurements
performed with intervals from 10 to 15 seconds is used. When
evaluating the function of individual periodontium, the teeth
of the upper and lower jaws should not come in contact!
During the measurement, the sleeve of handpiece should not
touch any tooth. The distance between handpiece and tooth
should be from 0.7 up to 2.0mm. The specifics of using the
periotest method in persons with mandibular fracture was
the fact that it could be performed only if there was a fraeture
of the mandibular bone in the area of incisors, canines,
premolars, and the first molar. The examined tooth, i.e. the
tooth in the fracture gap, was not fixed with an arch bar during
periotestometry, however it was fixed with a ligature wire after
the procedure had been completed.

Vitality test of the tooth, i.e. the investigation of the
pulp vitality, has been conducted with Vitality Scanner
2006 (SybronEndo, Glendora, USA) (Fig 2A). During
manipulations in the oral cavity, we have used only a
disposable wooden spatula along with the appliance (Fig
2B). When using Vitality Scanner, we have also used
the following sequence of actions recommended in the
manual:
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1. Before using the appliance, we have adjusted the
deflection speed to its minimal value by turning the wheel “1”
on the panel. We have also connected the earth wire of the
spatula detector and inserted the handpiece into the front part
of the sensitive element.

2. The clip for lips was attached to the patient’s lip (the
patient could hold it with his/her hands).

3. The test tooth was dried (according to the manual, we
did not use chemicals (ether, alcohol) in order to prevent
changes in the excitability threshold of the tooth pulp).

4. The tip of the sensitive element was immersed into a
small quantity of the fluoride gel and placed on the tooth
while not touching the gingiva.

5. Once a good electrical contact was achieved, the light
on the sensitive element turned on. The sensitive element
was kept in contact with the tooth until the patient felt the
stimulation.

6. The response level was indicated on the digital display.

7. After waiting for two seconds, the next tooth was tested.
The display was automatically rebooted to its home position
once the tine contacted the tooth.

8. After the test was completed, Vitality Scanner
automatically turned off in 10-15 seconds.

FIGURE 2. External view of the Pulp Vitality Scanner (A). Carrying out the Vitality test (B).

According to the device manual provided by the
manufacturer, the normal range of the pulp vitality
response is 10-40 units, 20-50 units, and 30-70 units for
incisors, premolars, and molars, respectively. The values
of Vitality Scanner exceeding these indices indicate any
decline of the pulp vitality.



TEETH IN FRACTURE GAP

To control the indices of the conducted periotestometry
and tooth vitality test in patients with unilateral open fractures
of the mandibular bone, the teeth on the healthy side (the side
opposite to the damage) have been used while in patients with
bilateral open fractures the teeth of the upper jaw were used.

When carryingout this method ofthe patient’s examination,
we have always taken into account the following parameters:
localization of the fracture; the displacement degree of the
mandibular bone fragments; correlation between the tooth
located in the fracture gap and periodontium.

Depending on the displacement degree of the mandibular
bone fragments, we have divided the patients with fractures
of any localization into three groups: group 1 - the fractures
without dislocation of the fragments (subperiosteal), i.e.
the fracture gap was clearly visible in the X-ray images
as a ‘fine thread or the hairline’; group 2 - with minimal
dislocation of the fragments (1 to 2 mm); group 3 - with
remarkable dislocation of the fragments (more than 2 mm).

Depending on the contact area between the root of the
tooth (located in fracture gap) and periodontium, we have also
divided all the patients into 4 subgroups: subgroup 1 - the
contact between the root of the tooth and periodontium is
preserved along the whole length of the root; subgroup 2 -
the contact between the root of the tooth and periodontium
is disrupted along 1/3 of its length; subgroup 3 - the contact
with periodontium is disrupted along 1/2 of its length;
subgroup 4 - contact with periodontium is disrupted along
3/4 of its length.

Digital data obtained from the laboratory examination
has been processed using the standard variable-statistical
approach and a PC with the statistical program SPSS 11.0 for
Windows and Microsoft Excel 2000. The accuracy of the test
results has been estimated using the Student’s t-test. Variations
have been considered significant when p < 0.05.

Results and Discussion

We would like to evaluate 114 patients with open
mandibular fractures depending on their location. As we have
previously pointed out, there were identified 186 fractures. If
all previously mentioned mandibular fractures are taken as
100%, the median fractures have been diagnosed in 5.9% of
cases, of those 53.2% were located in the mental area, 9.7% —
in the area of the body, and 31.2% periotestometry of the teeth
in the area of angle (Fig 3). 15 women (13.2%) (Fig 4) and 99
men (86.8%) were examined during the study.

During the further study course, we will carry out a

FIGURE 3. Frequency (percentage) of open mandibular fractures.

H'Women

uiMen

FIGURE 4. Frequency (percentage) of male and female patients with open mandibular
fractures.

detailed analysis of mandibular fractures depending on their
location and purpose of our examination.

The median fractures have been identified in 11 cases
which make up 5.9% of all mandibular fractures. The median
fractures have been diagnosed in 6 cases (1 of the patients
had a single fracture and 5 patients had bilateral or segmental
fractures). In median fractures, no dislocation of the fragments
was found (the damage of the hard tissue was visible in the
X-ray image as ‘a fine thread or a hairlin€’) in 36.4% of cases
(group 1) and minimal dislocation (group 2) took place in
63.6% of cases (Fig 5).

The teeth in the median fracture gap should be assigned

FIGURE 5. Patient with midline mandibular
fracture. Fracture gap is indicated by arrows on
panoramic view (A), axial cone-beam (T scan
(B) and 3D cone-beam (T image (C).

to subgroup 1, i.e. the contact between the root of the tooth
and periodontium has been preserved along the whole
length of the root. These teeth had the following perotestometry
values — 1.53 £ 0.31 units (p > 0.05). These figures did not differ
significantly from those of healthy people (arithmetic mean
upon periotestometry is 1.18 + 0.24 units for the maxilla and
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1.43 £ 0,35 units for the mandible). Almost in all patients with
median mandibular fractures of the lower jaw, the contact
between the teeth (in the fracture gap) and periodontium
was totally preserved. The pulp vitality of these teeth was
also preserved and was equal to 14.4 + 4.7 units. During the
monitoring of the patients with fractures localised in the
midline (median fractures) of the lower jaw at six months and
one year after the injury, it has been shown that the healing of
the damaged jaw bone went smoothly, without inflammatory
complications. During this period of time, there have been
no clinical problems with the teeth in the fracture gap, they
have not been subjected to the treatment. At six months and
one year after the injury, the pulp vitality of the previously
examined teeth (in the fracture gap) remained without
significant changes compared both to the previous survey
period (during hospitalization) and healthy people, and was
12.3 £ 3.6 units and 14.5 + 5.9 units, respectively. The previous
results of periotestometry in the same terms have also been
preserved without significant changes and were 1.42 £ 0.27
units (p > 0.05) and 1.56 * 0.33 units (p > 0.05), respectively.

= Unitof
measure

During

0,5 yemr 1year

hasplalisation

FIGURE 6. Dynamics of changes in the vitality of the teeth located in the gap of midline
mandibular fracture.

In the mental section of the mandible, the fracture of the
lower jaw has been diagnosed in 99 cases (53.2%). We have
revealed this localisation in 54 cases (9 patients had unilateral
fractions, 45 patients had bilateral fractures). In mental
mandibular fractures, the dislocation degrees of the bone
fragments were as follows (Fig 7): group 1 (32.3%) — damage
of hard tissue which looked like ‘a fine thread or hairline’ could
be found in the X-ray image, group 2 (43.5%) had minimum
dislocation and group 3 (24.2%) had a significant dislocation.

Group 3 Sioup i

Group 2
43,5%

FIGURE 7. The frequence of different groups of mental fractures depending on the degree of
displacement of bone fragments.

According to clinical symptoms, in all cases, in the patients
with a mental mandibular fracture a contusion of the inferior
alveolar nerve was diagnosed. In 45.5% of cases, the teeth in
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the mental fracture gap contacted with periodontium along its
whole length of the root (subgroup 1). In 30.3% of cases, the
teeth in the fracture gap must be assigned to subgroup 2, and
24.2% — to subgroup 3 (Fig 8).

FIGURE 8. The frequency of subgroups with mental fractures (depending on the contact area
between the tooth that is in the fracture gap and with the surrounding periodontium).

The panoramic images of the mental fractures with
different degrees of dislocation of bone fragments are shown
in Figures 9-11.

FIGURE 9. Panoramic views (A, B, C) of patients with unilateral mandibular fractures (arrows)
in the mental site. (Fig 9 continued on the next page.)
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FIGURE 10. The panoramic radiographs of the patients with the bilateral mandibular fractures
(arrows) located in the mental section and angle area (A, B, C, D).

FIGURE 11. The panoramic views of the patients from group 2 (A) and 3 (B) with the mental
mandibular fractures (arrows).

The periotestometry results for the teeth in the mental
mandibular fracture gap in subgroups 1 and 2 were the following:
1.27 £ 0.42 units (p > 0.05) and 1.33 + 0.51 units (p > 0.05). The
obtained results did not differ from those in healthy people. In
the 3™ examined subgroup, the results of the periotestometry
were increased (p < 0.001) compared to the other subgroups
and normal values and were equal to 7.12 + 0.26 units (Fig 12).

7,12

= Unit of measure

Subgroupl Subgroup 2 Subgroup 3

FIGURE 12. The results of the periotestometry of the teeth, that were located in the mental
mandibular fracture gap in different examined subgroups.

In subgroup 1, the pulp vitality of the teeth was preserved
and was equal to 17.6 * 5.4 units. In subgroup 2, the pulp
vitality of the teeth differed to some extent (there was no
significant difference compared to the norm) and was equal to
27.8 £ 6.8 un. In subgroup 3, the results of the pulp vitality were
within the upper margin of normal values — 52.3 + 8.6 units
(Fig 13). It should be noted that there were no pulp response
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in the premolar teeth located in the gap of the damaged bone
in 3 patients with the mandibular fractures in the 34 examined
subgroup.

~ 52
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FIGURE 13. The results of the pulp vitality of the teeth located in the mental mandibular
fracture gap in different examined subgroups.

At six month and one year after the received trauma,
the pulp vitality of the previously examined teeth (in
fracture gap) had normalised and was 28.1 + 6.7 units
(p > 0.05) and 25.3 + 8.9 units (p > 0.05), respectively. The
periotestometry results in these periods were normal and
were equal to 1.22 + 0.55 units (p > 0.05) and 1.57 + 0.48
units (p > 0.05), respectively.

The monitoring of patients with mental mandibular
fractures at six months and one year after the injury has
shown that the healing of the damaged bone of the jaw
did not went smoothly, i.e. there were inflammatory
complications. All inflammatory complications have been
observed in the 3™ examined subgroup. Two teeth in the
posttraumatic period had undergone medical treatment
because of exacerbation of chronic periodontitis. One
patient from group 3, subgroup 3 had the suppuration of
the bony wound (the causal tooth has been removed on
the 5% day after the injury) and two patients removed the
post-traumatic osteomyelitis of the lower jaw in the mental
section after they were discharged from the hospital (Fig
14). The causal teeth were extracted after developing the
post-traumatic osteomyelitis. In patients with inflammatory
complications in the bone and mandibular soft tissues
upon hospitalization, the pulp response of the tooth in the
fracture gap was negative, i.e. the indices of the pulp vitality
exceeded the maximum accepted norm for the canines and
premolars in 1.5-2 times.

FIGURE 14. The appearance of the patient with post-traumatic osteomyelitis of the mandible,
developed in the mental area.
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The mandibular bone fracture has been diagnosed in 18
cases (9.7%). Such a location of the fracture was found in 10
cases (there were 2 unilateral fractures and 8 bilateral fractures).
In cases when the mandible was injured, the fractures were
classified as follows depending on the dislocation degree of the
bone fragments in mandibular bone (Fig 15): group 1 (11.1%) —
damage of hard tissue which looks like ‘a fine thread or hairline’
in the X-ray images, group 2 (33.3%) had a minimum dislocation
and group 3 (55.6%) had a significant displacement.

FIGURE 15. The frequency of different groups of mandible fractures depending on the degree
of dislocation of bone fragments.

4 patients with the mandibular fractures underwent
osteosynthesis of the mandible in the first days after their
hospitalisation (Fig 16A). Depending on the clinical
symptoms, there has been found a stretching of inferior
alveolar nerve in the zone of the mandibular bone injury in 2
cases (Fig 16B) and the incomplete rupture of this nerve in 2
other cases (Fig 16C).

Ces

FIGURE 16. The osteosynthesis of the mandibular body using the titanium miniplate (A). The
appearance of the inferior alveolar nerve after the stretching (B) at the place of mandibular
fracture (inferior alveolar nerve is indicated with arrow). (Fig 16 continued on next page.)
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FIGURE 16 (cont'd). The appearance of the inferior alveolar nerve after the incomplete
rupture (C) at the place of mandibular fracture (inferior alveolar nerve is indicated with arrow).
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Depending on the contact area between the tooth in the
fracture gap and periodontium, the fractures were distributed
as follows: the teeth in the fracture gap contacted with the
periodontium along its whole length in 11.1% of cases
(subgroup 1); in 33.3% of cases, the teeth in the fracture gap
should be assigned to subgroup 2, and in the 55.6% of cases to
subgroup 3 (Fig 17).

FIGURE 17. The frequency of occurrence of subgroups of mandibular fractures, depending on
the tooth contact (located in the fracture gap) with the periodontitium of this tooth.

The panoramic radiographs with different degrees of
fragments dislocation in the area of the lower jaw are presented
in Figure 18.

FIGURE 18. Panoramic views of the mandibular fractures in the area of the body and different
dislocation degrees of fragments (A, B, C, D).

In subgroups 1 and 2, the teeth in the fracture gaps in
the area of the mandible had the following periotest results:
1.66 £ 0.51 units (p > 0.05) and 1.53 + 0.60 units (p > 0.05),
respectively. These results did not differ significantly from that
in healthy people (arithmetic mean periotestometry results
of the teeth in the lower jaw was 1.43 + 0.35 units). In the
3" examined subgroup, the periotestometry results were
increased (p < 0.001) compared to the other subgroups and
normal values and were equal to 8.09 £ 0.31 units. (Fig 19).
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FIGURE 19. The results of periotestometry of the teeth located in the fracture gap in the area of
body of the mandible in different subgroups under examination.

In subgroup 1, the pulp vitality of the teeth in the fracture
gap of the jaw body was 33.7 £ 2.9 units (p > 0,05). In subgroup
2, the pulp vitality of these teeth was equal to 49.6 + 7.4 units
(p > 0.05), and in subgroup 3 (p < 0.001) it was increased and
equal to 76.3 £ 9.1 units (Fig 20). It should be noted that there
was no pulp response in molar teeth in the fracture gap in 2
patients from group 3 with the mandibular fractures. From
our point of view, the negative result of the pulp vitality in
these cases was due to the interruption of continuity of the
inferior alveolar nerve upon incomplete ruptures of the
inferior alveolar nerve.
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FIGURE 20. The indexes of pulp vitality of the teeth in the fracture gap of body of the mandible
in different subgroups under examination.

At six months and one year after the injury, the pulp vitality
of the molars (in the fracture gap) normalized and was equal
to 49.8 + 5.7 units (p > 0.05) and 53.2 + 6.4 units (p > 0.05),
respectively. The periotestometry results of the molar teeth
which previously were located in the fracture gap were normal
in all patients at these periods and equal to 2.07 + 0.75 units
(p > 0.05) and 1.89 £ 0.54 units (p > 0.05).

The monitoring of the patients with fractures of body of the
mandible at six months and one year after the injury has shown
that there were cases when the healing of the damaged bone
of the jaw had inflammatory complications. All inflammatory
complications developed in the 3" examined subgroup. The
exacerbation of chronic periodontitis took place in 3 cases. In two
patients with mandibular fractures (group 3, subgroup 3), the
bony wound suppuration was observed (the teeth in the fracture
gap were extracted). In two cases of mandibular fractures,
the post-traumatic osteomyelitis developed after the patients
had been discharged from the hospital (Fig 21). In all patients
with inflammatory complications developed in the bone and
mandibular soft tissues after hospitalization, the pulp response of
the molar teeth which were not located in the fracture gap was
negative, i.e. the indices of the vitality of the tooth pulp exceeded
the maximum accepted norm for molars in 1.5-2 times.
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FIGURE 21. Appearance of the patient with the post-traumatic osteomyelitis of the mandible,
complicated with the phlegmon of the cheek. The reason for the inflammatory complication was
the tooth no. 3.6 in the fracture gap.

Patients with mandibular fractures who had undergone
surgical treatment (osteosynthesis) with remowing of the
tooth from the fracture gap had no post-surgical inflammatory
complications.

In 58 cases (31.2%), the mandibular fracture in the angle
area was diagnosed. We have identified this location in 44
cases (30 patients had unilateral fractures and 14 patients
had bilateral fractures). In the case of the lower jaw injuries,
the fractures distribution was as follows depending on the
intensity of dislocation of bone fragment of mandibular angle
(Fig 22): group 1 (17.3%) — damage of hard tissue which
looked like a ‘fine thread or hair’ could be found in the X-ray
images, group 2 (37.9%) had a minimal dislocation and group
3 (44.8%) had a significant dislocation.

FIGURE 22. The rate of incidence of different groups of the mandibular angle fractures
depending on the degree of displacement of bone fragments.

In 10 cases of the mandibular fractures, we have performed
osteosynthesis of the lower jaw (Fig 16A, B). According to the
clinical symptoms, in 4 of 10 patients who had been operated
we found the stretching of the inferior alveolar nerve, 2 of
them had the preserved vessel in the neurovascular bundle
(Fig 23C) and in another 2 cases this vessel has been ruptured
(Fig 23D). 5 patients with the mandibular angle fractures
had the incomplete rupture (Fig 23E), and 1 patient had the
complete rupture of the inferior alveolar nerve (Fig 23F).

Depending on the area of contact between the tooth and
periodontium in the fracture gap, the fractures in the area of
mandibular angle distributed as follows: in 20.7% of cases, the
teeth in the fracture gap in the body area contacted with the
periodontium along its whole length (subgroup 1); in 34.5%
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FIGURE 23. The panoramic image of the patient after the osteosynthesis of the left angle of the
mandible with the titanium miniplate, done with intraoral method (A). Stage of osteosynthesis
of the mandible made by extraoral method (B). The appearance of the stretched inferior alveolar
nerve and preserved vessel in the neurovascular bundle (arrow) (C). Stretching of the inferior
alveolar nerve (arrow) after the rupture of the vascular bundle (D). Incomplete (E) and complete
(F) rupture of the inferior alveolar nerve (arrow).




of cases, the teeth in the fracture gap should be assigned to
subgroup 2, in 22.4% — to subgroup 3, and in 22.4% — to
subgroup 4 (Fig 24). Upon hospitalization, the teeth in the
fracture gap were not removed.

Subgroup 1

Subgroup 4
22,4%

FIGURE 24. The frequency of subgroups occurrence upon the fractures of body of the
mandible, depending on the degree of contact of the tooth (which is located in the fracture gap)
with the periodontium of the given tooth.

The X-ray images of the fractures with the different
degree of dislocation of the bone fragments in the
mandibular angle are presented by the Figure 25.
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FIGURE 25. The panoramic images (A, B, C, D, E) of the patients with the mandibular angle
fractures (arrows) with different degree of fragments dislocation. (Fig 25 continued on the
next page.)
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FIGURE 25 (cont’d). The panoramic images (F, G) and the posteroanterior view (H) of
the patients with the mandibular angle fractures (arrows) with different degree of fragments
dislocation.

In subgroup 1, the pulp vitality of the teeth in the fracture
gap in the mandibular angle was equal to 52.4 + 6.5 units (p >
0.05). In subgroup 2, the pulp vitality was 56.6 + 7.1 units (p >
0.05), in subgroup 3 it was 78.7 * 6.8 units (p < 0.001), and in
subgroup 4 it was 83.8 + 7.9 units (p < 0.001) (Fig 26). It should

be noted that 3 patients with the mandibular fractures from
group 3 had no pulp response in molar teeth in the fracture
gap. In subgroup 4, more than 50% of the examined patients (7
injured) also had no pulp response of the teeth in the fracture
gap, i.e. the response was negative. From our point of view, the
negative results of pulp vitality in these cases was due to the
injury of the inferior alveolar nerve (the stretching, incomplete
and complete rupture).

The monitoring of the patients with mandibular angle
fractures at six months and one year after the injury has shown
that there were some cases when the healing of the damaged bony
tissue of the jaw had inflammatory complications. In patients

78,7 83,8
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Subgroupl Subgroup? Subgroup3 Subgroupd

FIGURE 26. The pulp vitality of the tooth, located in the mandibular angle fracture gap in the
different subgroups.

from subgroups 3 and 4, the exacerbation of chronic periodontitis
of the third molars occurred in 4 cases. The five injured persons
with the mandibular bone fractures (in subgroups 3 and 4) had
the bony wound suppuration (these teeth in the fracture gap
have been extracted as a part of the treatment). Four patients
with the mandibular angle fractures (in subgroups 3 and 4)
experienced the post-traumatic osteomyelitis (Fig 27). In the
patients with inflammatory complications developed in the bone
and premandibular soft tissues upon hospitalization, the pulp
response of three molars in the fracture gap was negative, i.e. the
indices of pulp vitality exceeded the maximum accepted norm
for molars in 2 and more times.

In patients with the mandibular angle fracture who had
undergone the surgical treatment (osteosynthesis) with the
removing of the tooth in the fracture gap, the post-traumatic
osteomyelitis has developed only in one case (the etiological
tooth has been extracted in the post-surgical period). From
our point of view, the reason for the development of this
complication was the non-fulfillment of mouth cavity hygiene
rules and other violations.

At six months and one year after the injury, the pulp vitality
of the third molars (in the fracture gap) normalized and was
54.1 + 7.6 un. (< 0.05) and 58.9 £ 5.9 un. (< 0.05), respectively.

Therefore, having analysed 186 cases of open mandibular
fractures, we have found out that in 63 cases (33.9%) the tooth
located in the fracture gap (along with the whole length of
the root) fully contacted with the surrounding periodontium
(group 1). In 63 cases (33.9%), there has been presented
the disruption of the contact between the tooth root and
periodontium in the fracture gap along the 1/3 of root length
(subgroup 2). In 47 cases (25.3%), the contact between the root
of the tooth in the fracture gap and periodontium was disrupted
along the 1/2 of its root length (subgroup 3). In 13 cases (6.9%),
the contact between the root of the tooth in the fracture gap and
periodontium was disrupted along the 3/4 of its length.
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FIGURE 27. The appearance of the patients with the post-traumatic osteomyelitis of the
mandible (A, B). The reason for the development of the inflammatory complication were the
third molars, which were located in the fracture gap.

It was found that the inflammatory complications took place
only in subgroups 3 and 4. In these examined subgroups, the
pulp vitality of the tooth in the fracture gap also was declined.
The results of the pulp vitality of these teeth exceeded the
maximum norm for the teeth of the corresponding localisation
in 1.5-2 times and more. All inflammatory complications
originated in the teeth with the outlined deviances. In the case of
the solution of continuity of the mandibular bone in the mental
divisions, subgroup 3 included 24 fractures with inflammatory
complications in 5 cases (2 — the exacerbation of chronic

52

TYMOFIEIEV ET AL

periodontitis, 1 — suppuration of the bony wound, 2 — post-
traumatic osteomyelitis), i.e. the inflammatory complications
in this subgroup evolved in 20.8% of cases. Among the injuries
of the lower jaw in subgroup 3, there were 10 fractures and
the inflammatory complications developed in 7 cases (3 —
the exacerbation of chronic periodontitis, 2 — suppuration of
the bony wound, 2 — post-traumatic osteomyelitis), i.e. the
inflammatory complications in this subgroup have evolved in
70.0% of cases of all injuries in this subgroup. We believe that
in cases of the mandibular fractures, when the contact of the
tooth in the fracture gap with the surrounding periodontium
was disrupted, the increased rate of the inflammatory
complications was due to the extremely rare localization of such
damages. In subgroups 3 and 4, there were 26 fractures with
the fracture of bone in the mandibular angle. The inflammatory
complications in the mandible angle were found in 13 cases
(4 — the exacerbation of chronic periodontitis, 5 — suppuration
of the bony wound, 4 — post-traumatic osteomyelitis), i.e. the
inflammatory complications in this subgroup have evolved in
50.0% of cases of all injuries in subgroups 3 and 4.

According to our examination of the patients with the
open mandibular fractures, we have revealed that in more than
50% of cases, the post-traumatic inflammatory complications
(the exacerbation of chronic periodontitis, suppuration of
the bony wound, post-traumatic osteomyelitis) developed
after the mandibular fractures in the molar area when the
contact between the roots of the teeth in the fracture gap
and periodontium of the given teeth was disrupted along 1/2
of its length and more. The preservation of the teeth in the
fracture gap when the contact between the roots of the teeth
in the fracture gap and the surrounding periodontium of
the given teeth is disrupted along 1/2 to and 3/4 of the roots’
length creates a high risk of the inflammatory complications
progression in bone and surrounding mandible soft tissues.
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CraH 3y0iB B IIi/INHi lepeTOMYy HIDKHBOT II{eIen N

Onexciit 0. Tumodees', €aren |. Gecenko??, Onekcangp O. Tumodees’

1 3aeidysay kaghedpu wenenHo-nuueeoi xipypaii IC HMAIO imeni 1.J1. LLynuka, 0.med.H.,npogpecop, 3acy-
JkeHul isy HayKu | mexHiku YkpaiHu, Kuie, Ykpaita.

2 Acucmerm kachedpu xipypaiuHoi cmomamoroaii ma wenenHo-nuuesoi xipypaii KMY YAHM, Kuie, Ykpaika.

3 LieHmp wenenHo-nuuesoi xipypaii Kuiscbkoi 061acHoi KniHiyHoi nikapHi (Micue po6omu Ha MOMeHm HarucaH-
Hsi cmammi), Kuie, YkpaiHa.

4 loueHm kagpedpu cmomamonoeii IC HMATO imewi I1. J1. LLlynuka, d.med.H., doueHm, Kuis, YkpaiHa.

IIPO CTATTIO PE3IOME

Icmopis pyxonucy: Mera. BusHauntu craH 3y6iB, 110 3HAXOAATHCS B
LIi/INHI TIlepeioMy pisHUX BififIi/iB HIDKHbOIIETeI-
HOI KiCTKM i 06TpyHTYBaTH IOKa3aHHs /1A iX BU/a-
JleHHst a60 36epexeHHs.

Marepiamu n meromm. Ilif crocTepexxeHHAM Tte-
pebyBano 114 xBopux 3 pAiarHocToBaHuMu 186
TiepesIoMaMIt.

Pesynbratu. B 50% i Ginbiue Bumagkis crocrepi-
TajINCA MOCTTPABMATUYHI 3ama/bHi YCK/Ia[HEHHSA
TPV TIOPYIIEHHAX JOTUKY KOPEHiB 3y6iB, 1o 3Ha-
XOAAThCA B LII/IMHI TIepeioMy, 3 TIepioflOHTOM IUX
3y6iB Ha 1/2 i Ginbure ix gomxuHI. 36epexeHHs
3y06iB B LI/IMHY [IePeIOMIB, SIKi MAKTh OPYLIEHHS
JIOTUKY 3 OTOYYIOYNM J10TO MepiofoHToM Ha 1/2 i
3/4 MOBXMHYM KOpeHA MPUBBOIUTDH /IO BUCOKOTO
PU3MKY PO3BUTKY 3aMaIbHUX YCK/TAHEHb B KIiCTII
i HABKO/IOIIIE/EITHIX M AKIX TKAHMHAX.

Bucnosku. Ha 0CHOBI Bi3Ha4eHOTO CTaHy 3y0iB B
LIi/INHi TIepeioMy pisHUX BiffIi/iB HIDKHBOI Iene-
I 0GTPYHTOBAHO IIOKA3AHHSA /IS IOT0 BUJA/IeHHS
260 36epexeHHsI.

Otrpumanuit: 05 BepecHs 2016 p.
Tpwitaaruit: 10 mcronaga 2016p
Oumnaii 3: 18 pespans 2017 p.
Kntouosi cnosa:

3y6 B minnHi mepenomy
Tecr BiTanbHOCTI 3y6a
IlepioTecTmerpisa
HarnoenHs kicTkoBoi pann
Ocreocunres

CocrosHMe 3y00B B LIeNN IepelioMa HIDKHEI YeTIoCcTi

Anexcei A. Tumodees ', EBrennii 1. ®ecerko®3, Anekcanzp A. Tumodees*

1 3asedyrowuli kagpedpoli yenrocmHo-nuyesoil xupypauu MC HMATO umeru M1.11. Lynuka, 0.med.H., npoghec-
cop, 3ac: (i ¢ HayKu u Ykp , Kues, YkpauHa.

2A Kaghedpb! XUpyp: ol cmc uu o-nuyesoli xupypauu KMY YAHM, Kues, YkpauHa.
3 LleHmp yemrocmHo-nuueeoti xupypauu Kuesckoll o6racmHoll KuHuYecKoli 60HUUb! (Mecmo paboms! Ha
MOMeHm Hanucaxusi cmamsu), Kues, YkpauHa.

4 HoueHm kaghedpsi cmomamonozuu MC HMAIO umeru I1. J1. Ulynuka, d.med.H., doueHm, Kues, YkpauHa.

O CTATDHE PE3IOME

Hcmopus pyxonucu: Iens. OnpenennTh COCTOAHME 3y00B, HAXOMAIMX-
CA B IjENM TIePeioMa PasTMIHbIX OT/ENOB HIDKHE-
YEMIOCTHON KOCTHM M 06OCHOBATDh ITOKA3aHMUA IS
€TO0 y/jaleHNs YIi COXPAHEHN.

Marepuans u MeTopst. Iloj HabIIOEHNeM HaxO-
IMI0ch 114 GONBHBIX C OTKPBITBIMY TEPEIOMAMI
HIDKHel 4eliocTM C JIMaTHOCTUPOBaHHbIMU 186
TiepenoMamu.

Pesynbrarsr. B 50% u 6onee crydaes Habmogamch
MOCTTPaBMaTHUeCKie BOCIIAMTUTEbHbIE OCIOXKHE-
HYA TPV HAPYIIeHUAX CONPUKOCHOBEHNUS KOPHel
3y60B, HAXOJALIUXCS B IIE/IN IIEPEeNoMa, C Mepu-
OfloHTOM 3TMX 3y60B Ha 1/2 u Gojee UX [JIMHBL
CoxpaHeHne 3y60B B Lie/N [ePENTOMOB, KOTOPbIe
MMEIOT HapyIIeHne COIPUKOCHOBEHMs C OKPYIKalo-
IL[VIM €rO TePMOJOHTOM Ha 1/2 u 3/4 AnuHBI KOpH:
TIPUBOAMT K BHICOKOMY PUCKY PasBUTHsA BOCIIA/IN-
Te/TbHBIX OC/IOXKHEHNIT B KOCTH I OKOJIOUYe/TIOCTHBIX

Tlomyyena: 05 centa6ps 2016
TIpunara: 10 HosA6ps 2016
Omnmait c: 18 despans 2017
Kniouesvie cnosa:

3y6 B e nepenoMa
Tect ButanbHOCTH 3y6a
Tlepuorecrmerpus
Harnoenue KOCTHOI paHbl
Ocreocunres

MATKUX TKaHAX.

BeiBogpl. Ha ocHOBaHUM ONpefieIeHHOTO COCTOA-
Hie 3y00B B L[N HepeioMa PasIuIHbIX OT/ENOB
HIDKHEl 4emocT 060CHOBAHHO MOKA3aHWUA I
€ro y[a/eHns UM COXPAaHEHUA.
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