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ABSTRACT
Aim: The aim of this study is to find if there is any correlation
between the hematological parameters and temporomandibular
joint (TMJ) ankylosis and severity of the disease in such patients
when compared with the nonankylosed patients.
Materials and methods: A total of 70 patients with age ranging
from 10 to 40 years were included in the study after excluding the
subjects according to the inclusion criteria. We categorized the
subjects into two major groups: group I: control (nonankylosed/
healthy subjects) and group II: study group (ankylosed subjects)
with each group containing 35 subjects (n = 35) respectively.
A detailed personal and medical history was obtained. The
pharynx diameter was also recorded for each patient, and blood
investigations using venous blood were done, which included
hemoglobin concentration and hematocrit values.
Results: The results of study population showed a mean age
of 22 ± 2.2 years. The most common etiology reported was
trauma (65.7%) followed by infections, in which Noma was the
most common one (80%). The difference of the mean values
for hemoglobin and hematocrit concentration, between both
the groups, was found to be statistically significant (p < 0.0001).
Furthermore, a positive correlation was observed between the
hemoglobin concentration and duration of ankylosis.

Conclusion: This study was an attempt to find a relation
between the hemoglobin and hematocrit values in TMJ ankylosis
patients so that the clinical treatment and management of such
patients during surgeries be improved and may be beneficial
for the patient.
Clinical significance: Temporomandibular joint ankylosis
patients have to undergo complex surgical treatment, where
the risk of excessive blood loss is high. Therefore, considering the complications of blood transfusions, such as infections
and other risk factors, these patients can be good subjects for
autologous blood transfusions, which help in improvement of
the overall well-being of the patient.
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The TMJ is a highly specialized joint, which has the
articulating surfaces of bones and is covered by an avascular tissue rather than hyaline cartilage. Any trauma
or infection to this tissue can lead to fibrosis of the soft
tissue and further develop into a pathological condition
in which bony union occurs, which is termed as bony
ankylosis. This deformity can be unilateral or bilateral,
and its severity is related to both age and duration.1 The
most common cause of ankylosis according to some
studies is said to be trauma.2
If this deformity occurs in a growing age, as trauma
is the most common in young patients, then there is a
shortening of mandibular rami and decrease in the space
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between the mandibular angles, which finally results
in a narrow oropharyngeal airway. Along with this,
there is a decrease in tonicity of oropharyngeal muscles,
which can lead to inability in opening mouth. Due to all
such changes, the airway resistance increases and upper
airway obstruction occurs.3,4
As we know when airway obstruction occurs, it leads
to decreased oxygen perfusion to the tissues. However,
in some physiological conditions like in high altitude
areas, there is a physiological adaptation of the body to
this decreased oxygen supply by an increase in oxygencarrying capacity of the red blood cells (RBCs), increase
in RBC count or increased hematocrit values.5
Very few studies have been published in the literature that emphasized on the airway obstruction and the
importance of hematological and hematocrit values in
such patients.6,7 Thus, this study aimed to find if there is
any correlation between the hematological parameters
and TMJ ankylosis and severity of the disease. Also, the
study aims to provide some significant data regarding
this so that it can be helpful to the patients in terms of
treatment and management.

MATERIALS AND METHODS
The present study included all the patients with TMJ
ankylosis who reported to the department. An informed
consent was obtained before commencement of the study
from the patients who were included in this study. Ethical
clearance was obtained from the Institutional Ethical
Committee before the commencement of the study.
Inclusion criteria included all the patients who presented with both clinical and radiographic presentation
of TMJ ankylosis. Even children with diagnosed case
of ankylosis were included in the study. Those subjects
who had heart diseases, chronic obstructive airway diseases, history of smoking, and hemoglobinopathies were
excluded from the study.
A total of 70 patients with age ranging from 10 to
40 years were included in the study after excluding the
subjects according to the inclusion criteria. We categorized the subjects into two major groups: group I: control
(nonankylosed/healthy subjects) and group II: study
group (ankylosed subjects), with each group containing
35 subjects (n = 35) respectively. The nonankylosed group
included healthy individuals with age and gender following matching the study group.
A detailed personal and medical history was obtained
from the subjects included in the study. The desired information extracted from the history included sex, age, type
of ankylosis, unilateral/bilateral, etiology behind it, and
duration. On examination, mouth opening was recorded
with the help of a ruler by measuring the interincisal

distance between the incisal edges of maxillary and
mandibular central incisors.
The pharynx diameter was also recorded for each
patient by measuring the distance between one mandibular angle stretching across the upper part of the neck
anteriorly and the contralateral angle when the neck is in
an extended position.
For the blood investigations, venous blood was
withdrawn from each patient and sent to the laboratory
for obtaining hemoglobin concentration and hematocrit
values. All the data obtained were recorded and tabulated
and sent for statistical analysis using Statistical Package for
the Social Sciences (version 13, SPSS Inc., Chicago Illinois).
Chi-square test was applied for the p-values, and p ≤ 0.05
was considered to be statistically significant. Multivariate
analysis was done for intergroup comparison.

RESULTS
In the present study, a total of 70 subjects were included,
which were further categorized into ankylosed and nonankylosed groups (n = 35 in each group). The ankylosed
subjects (study group, group II) comprised patients with
a mean age of 22 ± 2.1 years, and the mean duration of
presentation of TMJ ankylosis was 12 years. In this study,
not much of gender difference was observed, with males
forming 48.5% and females forming 51.4% of the study
population. The most common etiology reported by the
patients for TMJ ankylosis came to be trauma (65.7%)
followed by infections, in which Noma was the most
common one (80%) (Table 1 and Graph 1).
For the hemoglobin and hematocrit concentration,
the mean value observed for group I was 11.3 ± 0.52
and 32.8 ± 2.54 respectively. Similarly, for group II, it
was 12.1 ± 0.82 and 38.6 ± 1.42 respectively (Table 2 and
Graph 2). The difference between both the groups was
found to be statistically significant (p < 0.0001).
A positive correlation was observed between the
hemoglobin concentration and duration of ankylosis
Table 1: Mean values of the clinical parameters of the study
group (group II)
Clinical parameter
Age
Sex
Male
Female
Etiology
Trauma
Infections (total)
Ear infection
Noma (cancrum oris)
Unknown
Duration (years)
SD: Standard deviation
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Mean ± SD (n = 35)
22 ± 2.1
48.5 (n = 17)
51.4 (n = 18)
65.7 (n = 23)
28.5 (n = 10)
25 (n = 2)
80 (n = 8)
5.7 (n = 2)
12
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Graph 1: Means of clinical parameter among study groups
Table 2: Comparison of hemoglobin and hematocrit values of
both control and study groups
Variables
Hemoglobin (Hb%)
Hematocrit (%)

Group I
(nonankylosed)
11.3 ± 0.52
32.8 ± 2.54

Group II
(ankylosed)
12.1 ± 0.82
38.6 ± 1.42

  p-value
<0.0001
<0.0001

Graph 2: Comparison of hemoglobin and hematocrit values of
both control and study groups

(r = 0.164, p = 0.032) and hematocrit value (r = 0.492,
p = 0.038) respectively. Furthermore, when a multivariate
analysis was done, it showed that age and gender had
no effect on the values of hematocrit and hemoglobin
concentration when both the groups were compared.

DISCUSSION
Temporomandibular joint ankylosis is a pathological
condition which not only leads to decrease in tonicity
of oropharyngeal muscles but also inability in opening
mouth. Thus, the airway resistance increases and upper
airway obstruction occurs, which leads to a state of relative hypoxia. This condition clinically may be reported
by patients with TMJ ankylosis as difficulty in breathing,
which is related to the above-mentioned findings. It can
be hypothesized in the light of above relationship that
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hematological parameters of such patients will definitely
be affected. Therefore, hypothesizing this relationship,
this study aimed to find a correlation between the hematological parameters and TMJ ankylosis among ankylosed
and nonankylosed patients.
The study design for this study included a total
sample of 70 subjects divided into two groups, one with
ankylosed patients (n = 35) and the other one included
nonankylosed subjects (n = 35) with comparable age and
gender. In our study, the mean age group of the ankylosed
group of patients was observed to be 22 ± 2.1 years, and
the mean duration of presentation of the problem of TMJ
ankylosis was reported to be 12 years.
The results of the present study firstly showed no
significant gender difference in the sample undertaken
for our study as males and females were found to be
almost equally divided with the female population
being slightly more than the males. When etiology was
considered, trauma was the most common cause for
ankylosis, as the maximum number of cases reported in
our study gave a positive history of trauma. Infections,
such as Noma and ear infections were found to be less
common causes in this study. Few patients did not have
any relevant history regarding the etiology, and thus
were categorized under unknown category. Güven6 in
his study also revealed a predominance of traumatic
etiology, with the highest incidence between the ages of
11 and 20 years.
As this study mainly aimed to find the difference
between the hemoglobin and hematocrit levels between
patients with TMJ ankylosis and the patients without it,
it was observed that both hemoglobin percentage and
hematocrit levels were found to be on the higher side in
the ankylosed group, as compared with the nonankylosed
group, and this difference was found to be statistically
significant for both (p < 0.0001). Our results were in
accordance with Osunde et al,7 who also gave similar
results in their study. As proposed, the reason behind
this could be the body’s compensatory mechanisms to
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deliver sufficient oxygen to the tissues when it is compromised. It is already proven and documented in the
previous studies that due to ankylosis, defects, such
as retrognathia, relative macroglossia, and alteration
of the normal anatomy of the upper airway can cause
airway obstruction in such patients.8-10 Thus, altogether,
the oropharyngeal airway is affected, which can lead to
decreased RBCs and oxygen perfusion to the tissue, thus
creating a hypoxic condition.11-13
To prevent hypoxia in the tissues, the body responds
to counteract this by an increase in blood levels of the
RBCs with the help of excess production of a glycoprotein hormone erythropoietin (EPO) by the body. Various
rat model studies have reported that these so-called
“oxygen sensors” are located on the kidneys and regulate the production of EPO hormone by the kidneys in
such hypoxic conditions. The molecular basis of this
mechanism is proposed as: First, hypoxia in the kidneys
can lead to increased production of metabolic mediators, like prostaglandins, which conversely stimulate
EPO gene transcription by increasing cellular levels
of second messenger molecules. Second, some receptors like heme protein control EPO production by an
oxygen-dependent conformational change, which could
mediate the signal transduction process.14,15 This EPO
hormone secretion has the main role is increasing the
systemic oxygen-carrying capacity. It even increases the
RBC cell concentrations by stimulating the formation
and differentiation of erythroid precursor cells in the
bone marrow.14
In our study, a positive correlation was also observed
between both hemoglobin concentration and duration of
ankylosis in the patients, thus proving that the longer the
history of ankylosis more chances are that the patient will
have a good hemoglobin and hematocrit concentration.
Again in our study, age and gender have no correlation
with the hemoglobin and hematocrit concentration.
The results of our study show that ankylosed patients
have good hemoglobin and hematocrit values as compared with the nonankylosed group. If we consider
the clinical significance of this study, we can say that
the hematological values are important for consideration when treatment of such patients is planned. Such
patients have to undergo complex surgical treatments
which can be one or more. The major problems faced
during such surgeries are the risk of excessive blood
loss. Therefore, considering the complications of blood
transfusions, such as infections and other risk factors,
these patients can be good subjects for autologous blood
transfusions, which can be beneficial for the patient
and help in improvement of the overall well-being of
the patient.

CONCLUSION
This study was an attempt to find the relation between
the hemoglobin and hematocrit values in TMJ ankylosis
patients. However, still more studies are required to
validate our results with more sample size so that the
clinical treatment and management of such patients
during surgeries may be improved and may be beneficial
for the patient.
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