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Abstract

Objective: Mandibular fractures, a type of maxillofacial trauma, are commonly seen in emergency services. In this retro-
spective study, we aimed to determine the mean platelet volume (MPV) value and to investigate the diagnostic value of iso-
lated lower jaw fractures in predicting the prognosis according to the location of the fracture in the jaw.

Materials and methods: 50 patients were found suitable for eligibility criteria as a study group and 44 healthy individuals
were included in the control group. Age, sex, white blood cell (WBC), and MPV values were compared between groups.

Results: The mean MPV value of study group (7.864+0.129) was found to be lower than control group’s (8.476+0.161).
Mean WBC value of study group (12.530+0.653) was found to be higher than that of the control group (7.360+0.297). Mean
WBC and MPV levels were found to be significantly different between groups (p<0.01).

Conclusions: Although MPV and WBC levels were not significantly different in isolated fracture localizations of the man-
dible, both MPV and WBC levels were seen at higher levels in patients with multiple fracture sites than in patients with one

fractured site.
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Introduction

Trauma is the most common cause of death [1]. Maxillofacial
trauma as a subtype of trauma is often encountered in emer-
gency services. Although some of these patients have other
region fractures or blunt traumas simultaneously with maxillo-
facial trauma, some of them have only maxillofacial fractures
[2,3] Patients with maxillofacial trauma are 45.3-60% of all trau-
ma patients [3-5]. In maxillofacial traumas, the mandible is the
most often fractured bone. Due to the mandible’s location with
respect to the rest of the skull and relative prominence com-
pared to the other facial bones, it is more easily fractured [6].
Mandible fractures are found to be between 45.4 and 75% of
all maxillofacial region fractures [7,8]. In mandible fractures, as
with other bone fractures, there are some factors affecting the

prognosis, such as the fracture type, the displacement of frag-
ments, the localization of the fracture, the type of trauma (blunt
or sharp), the vector and severity of impact. We must consider
all these factors for the prognosis. Trauma initiates a multifac-
eted cascade reaction consisting of hemodynamic, metabolic,
neuroendocrine and immune processes [9]. For these patients’
treatment planning and prognosis, it is important to ensure a
detailed examination and further investigation (as with bio-
chemistry and radiology). In nearly all trauma patients, when
they are admitted to the emergency department, a biochemical
analysis (a complete blood count and enzyme tests) is done in
addition to physical and radiological examination. In a complete
blood count, the white blood cell (WBC), platelet, lymphocyte,
hemoglobin, hematocrit, Mean Platelet Volume (MPV) levels,
and other blood parameters are all assessed. Platelet and WBC
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counts are the markers that show the inflammatory reaction
[10]. In previous studies, MPV was found to have a coordination
role in proinflammatory and prothrombotic processes (in which
inflammatory cytokines like IL-1, IL-6, TNF-a, and thrombopoi-
etin regulate thrombopoiesis). MPV is also linked to platelet
function and activation, and platelet size within blood circula-
tion is an evident marker for evaluating the severity of systemic
inflammation [11]. Yolcu et al. found a relation between MPV,
the WBC levels of trauma patients and the severity of trauma.
They suggested that MPV is a helpful marker for predicting the
severity of trauma [12]. In this study, we aimed to investigate
the prognostic value of MPV in trauma patients who had iso-
lated mandible fractures.

Materials and methods

Ethics committee approval: This retrospective study was
performed with permission from the Suleyman Demirel Uni-
versity Clinical Trials Ethics Committee (17.12.2014/216). The
study was carried out following the international declaration of
Helsinki.

Study setting: Fifty trauma patients with isolated mandible
fractures were included in this study. All of the patients had
been admitted to Suleyman Demirel University Medical Faculty
Emergency Services for five years. A control group of 44 healthy
adults were investigated retrospectively as a study group from
the database, and included in this study. Age, gender, initial
laboratory findings, fracture localizations in the mandible, and
the displacement of fragments in mandible fractures were in-
vestigated.

We found 186 trauma patients from the database who had
mandible fractures in their initial diagnosis. We accessed these
patients’ information, and we examined laboratory measures
and computerized tomography images at all sections (axial,
coronal and sagittal) (Figure 1).

Figure 1: Fractures. (a) Right condyle fracture with displacement;
(b) Condyle and Ramus fractures with displacement; (c) Symphysis
fracture with displacement at coronal section.

We found 50 patients who had isolated mandible fractures
and were suitable for our eligibility criteria. The eligibility cri-
teria of the study were: to be older than 18 years old, to have
no other bone fractures except the mandible and as well as to
have no history of chronic inflammatory diseases, cardiometa-
bolic diseases, or stroke. Exclusion criteria of the study were: to
be younger than 18 years old, have a history of a disease that
may affect MPV value, such as chronic inflammatory diseases,
not to have radiographical images or a complete blood count,
and not to have any other body region fractures besides the
mandible. In the control group, we found 44 healthy people
retrospectively from the database. We investigated age, gender
and mandible fracture localization based on Natvig and Ding-
man’s classification [13]. We compared the WBC and MPV levels
of the trauma patients with those of the healthy control groups.

Statistical analysis: In this study, the SPSS 18.0 program was
used for statistical analysis. Continuous variables such as blood
parameters, MPV, and WBC were analyzed using the ANOVA
factorial variance analysis technique. Group factors had two
variables (trauma group and control group), and gender factors
had two variables (male and female). Localization and displace-
ments were also investigated by variance analysis technique
with gender feature together separately. Differences in the
means of the groups were compared by Tukey, which is one of
the multiple comparison tests.

Results

Fifty patients with isolated mandible fractures were included
in this study; these were 42 males (84%) and 8 females (16%).
Forty-four healthy people, 24 males (54.54%) and 20 females
(45.45%), were included in the control group. The total of the
study and control groups was 66 males (70.21%) and 28 females
(29.78%). The mean ages of the study group and the control
group were 34.28+2.37 and 58.2+1.52, respectively. The differ-
ence in mean age values between groups was statistically sig-
nificant (p<0.01). We found that the study group was younger
than the control group (Table 1).

Table 1: Group and gender distribution mean values for age.

Age Female (n=28) Male (n=66) Total (n=94)

Study group, 38.63 £8.38 33.45%+2.36

34.28+2.37°
(n=50), MeanzSD (16%) (84%)
Control group, 61.75+2.17 55.25+1.97

58.2+1.52°
(n=44), MeanzSD (45.45%) (54.54%)
Total, 55.14+3.41 41.38+2.10
Mean+SD (29.28%) (70.21%)

a and b: Statistical differences are indicated with letters, statistically
significant differences between the groups are stated with different
letters (p <0.01); SD: Standard deviation.

The mean MPV values in the study and control groups were
7.864+0.129 and 8.476+0.161, respectively. MPV levels were
significantly different between groups (p<0.01). We found that
MPV levels in trauma patients were lower than those in the con-
trol group (Table 2).

Table 2: Group and gender distribution mean values for MPV.

MPV Female Male Total
Study group, Mean+SD 7.625+0.313 7.910£0.142 7.86410.129°
Control group, MeantSD | 8.447+0.280 8.500+0.188 8.476+0.161*
Total, MeanSD 8.212+0.228 8.124+0.118

a and b: Statistical differences are indicated with letters, statistically
significant differences between the groups are stated with different
letters (p<0.01); SD: Standard deviation.

Table 3: Group and gender distribution mean values for WBC.

WBC Female Male Total
Study Group, Mean+SD 14,55+2,62 12.145+0.601 | 12.530+0.653°
Control Group, Mean+SD | 7.237+0.398 7.642+0.438 7.360+0.297°
Total, Mean+SD 9.327+0.996 | 10.442+0.498

a and b: Statistical differences are indicated with letters, statistically
significant differences between the groups are stated with different
letters (p <0.01); WBC: White blood cell; SD: Standard deviation.
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The mean WBC value in the study group was 12.530+0.653,
whereas in the control group, the mean WBC value was
7.360+0.297. Mean WBC levels were significantly different be-
tween groups (p<0.01). Levels of WBC in trauma patients were
higher than those in the control group (Table 3).

When the blood parameters were investigated according to
age, gender, localization of fractures, and fractures with dis-
placement and the interactions between them, age was signifi-
cantly different between all localizations (p<0.05), but not be-
tween genders (p<0.01). MPV and WBC levels were not found

to be significantly different between genders (p<0.01), fracture
localizations (p<0.05), or displaced and undisplaced fractures.
When isolated mandible fracture localizations were investigat-
ed for age, gender and blood parameters, the mean age values
between patients with isolated angulus and condyle fractures
were significantly different. We found that patients with isolat-
ed angulus fractures were younger than patients with condyle
fractures. There was no significant difference between other
localizations for the variable of age. MPV and WBC levels were
not found to be significantly different in isolated mandible frac-
ture localizations (Table 4).

Table 4: The minimum-maximum and mean values of parameters (age, MPV, WBC) in isolated mandible fracture localizations.

Fracture Localizations AGE MPV WBC

Min-Max MeantSD Min-Max MeantSD Min-Max MeantSD
Isolated Symphysis Fractured Patients, (n=3) 27-50 37.3346.74% 6.1-7.9 7.167+0.546 6.7-20.1 13.9+3.9
Isolated Corpus Fractured Patients, (n=14) 21-82 39.0+4.95% 7.2-9.4 8.007+0.162 6.4-23.3 12.5+1.23
Patients with corpus. condyle and ramus fractures, (n=3) 22-33 26.67+3.28% 7.3-10.3 8.367+0.968 11.8-15.6 14.33+1.27
Isolated Angulus Fractured Patients, (n=13) 18-43 25.62+1.9° 6.6-8.6 7.577+0.191 4.8-17.2 12.28+1.06
Isolated Ramus Fractured Patients, (n=6) 18-57 30.1745.59% 6-9.3 7.55+0.492 6.5-27 14.1+3.03
Isolated Condyle Fractured Patients, (n=9) 20-78 45.78+7.8* 7.1-10 8.222+0.366 4.1-16.5 10.0+1.14

a and b: Statistical differences are indicated with letters, statistically significant differences between the groups are stated with
different letters (p <0.01), SD: Standard deviation; WBC: White blood cell; MPV: Mean platelet volume

Discussion and conclusion

Maxillofacial traumas, as a subtype of general trauma, have a
significant proportion of these, and mandible fractures are one
of the most common fractures in the maxillofacial region. Kiris
et al. found that 64.6% of all maxillofacial fractures are man-
dible fractures [14], and Erol et al. found 2111 patients with iso-
lated mandible fractures out of 2901 patients have maxillofacial
fractures [7]. Considering the mandible’s prominent position in
the face, these findings are not surprising at all.

MPV is often overlooked in complete blood count but is
gaining importance among physicians. It has been found to be
associated with platelet activation and function. Higher MPV
levels are accepted as an independent risk factor for coronary
artery and cerebrovascular diseases. There is a consensus that
platelet volume is determined during the production of plate-
lets from megakaryocytes. Generally, when the platelet count
decreases, the MPV level increases. More giant platelets are
considered to be younger and more active compared to smaller
platelets. It is believed that more giant platelets secrete more
B-thromboglobulin and thromboxane A2 [15,16]. MPV value al-
terations have prognostic value in terms of the thrombotic and
prothrombotic processes. MPV has varying values for many dis-
eases. Yolcu et al. found that MPV, WBC, and platelet levels were
significantly different in trauma patients, and they suggested
that MPV might be an inflammatory marker in trauma patients
[7]. Jacoby et al. found a direct proportion between the severity
of trauma and an increase in platelet function and activation in
their study [17]. Relation between trauma-metabolic response
and mortality is well known today. After trauma, the body re-
sponse starts at the cellular level, and this causes tachycardia,
catabolism, and elevated body temperature. The body’s energy
and oxygen consumption increase in relation to the severity of
trauma [18]. Platelet and WBC counts are important markers in
the first steps of the post-traumatic process. Platelet contrac-
tion is clinically relevant because it demonstrates platelet hy-
peractivity in trauma survivors and dysfunction in nonsurvivors

[19]. In our study, MPV levels in the study group were found to
be lower than the control group. Yolcu et al. investigated the
severity of trauma with an initial Glasgow Coma Scale (GCS) and
Revised Trauma Scores (RTS), and they reported that the sever-
ity of trauma is significantly related to GCS and RTS [12].0ne
possible explanation is that our study group included isolated
mandibular fractures, and a trauma that resulted in only a man-
dibular fracture might not be as severe as that which produced
life-threatening conditions (as in general trauma). The body’s
response to trauma changes as the severity of inflammation de-
creases, so blood parameters might not change at those levels
in the same way as in general traumas. WBC levels were found
to be higher in our study group. Post-traumatic leukocytosis was
verified in many studies. Rovlias et al. studied 624 patients with
severe injury and reported that in severe head injury patients,
WBC counts were significantly higher than in minor or mod-
erate injury patients [20]. Akkose et al. reported a significant
relation between the severity score of an injury and blood leu-
kocyte levels [21]. The results of the presented study showed
that MPV and WBC levels did not significantly alter in response
to isolated fractures localized in the mandible. Although they
were not significantly different, both MPV and WBC levels were
found at higher levels in the three patients with multiple frac-
ture sites than in patients with only one fracture site. This might
be because a trauma that was capable of fracturing multiple lo-
calizations in the mandible was more significant than the force
of a trauma that merely caused a fracture in one localization, so
the increased severity of trauma might have affected MPV and
WABC levels in the blood.

In conclusion, patients with mandible fractures are often
encountered in emergency services. Isolated mandible fracture
starts an inflammatory process, as with all traumas. The WBC
level changes in the post-traumatic process are well known. We
researched MPV levels in patients with isolated mandible frac-
tures, and according to our results, we may say that MPV may
not have the diagnostic value of isolated mandible fractures
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which occurred in one localization in the mandible. However, in
our study, even though the result is not statistically significant,
patients with multiple fractured mandible localizations have
higher MPV levels. Further comprehensive prospective trials
are needed to determine the value of MPV levels for predicting
the prognosis of maxillofacial fractures.
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