EGYPTIAN VOL. 65, 1157:1162, APRIL, 2019

[.§.S.N 0070-9484

ORAL MEDICINE, X-RAY, ORAL BIOLOGY AND ORAL PATHOLOGY

eda-egypt.org 36/1904

RADIOGRAPHIC EVALUATION OF BONE QUALITY
IN RHEUMATOID ARTHRITIS PATIENTS

Mushira M. Dahaba *, Ahmed bakry ™ and Walid S. Salem ™

ABSTRACT

Introduction: Rheumatoid arthritis is an inflammatory chronic, disease. Rheumatoid arthritis
leads to swelling, stiffness, pain, and probable loss of function in numerous joints, including the
TMIJ. Patients on steroid medications usually suffer from: ease of infection osteoporosis and
also they have a risk of the gingival inflammation at the implant sites if the patient is unable to
maintain the oral hygiene measurements to control the plaque following the treatment. Due to
these problems the Dentists hesitate to perform dental implant for them. Aim of the study: To
evaluate the effect on the TMJ and the bone density in patients with RA and under treatment for
a long time. Material and methods: 72 patients were divided into 3 groups: group A: 24 normal
patients, group B: 24 patients with rheumatoid arthritis recently discovered, group C: 24 patients
with rheumatoid arthritis for at least 10 years and are on a regular treatment and follow up. The
angle of the mandible was measured to determine the effect on the TMJ, and some areas were
selected to measure the bone density. Results: The results for the angle measurement showed a
significant difference between the measured angle in the 3 groups. The biggest angles mean was
group A (the control group), while the lowest mean was group C. Regarding the measured density
in the 3 groups the highest density was measured in group A, while the least was measured in group
C. Conclusion: There is a high correlation between the duration of the RA and the bone density and
also an effect on the TMJ which affect the mandibular angle and convert the patient occlusion into

skeletal class I despite receiving a treatment.
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INTRODUCTION microbes, as well as the environment. Rheumatoid

Rheumatoid arthritis is an inflammatory chronic, arthritis showing chronic non-purulent polyarthritis,

ill-defined systemic disease that is supposed to be ~ Which lead to swelling, stiffness, pain, and probable
an autoimmune disease, but sometimes it may be loss of function in numerous joints, including the

modified by other issues such as genetics, hormones, tempromandibular joint (TMJ) ! commonly linked

* Professor, Oral & Maxilofascial Radiology, Cairo University
** Assistant Professor, Oral & Maxilofascial Radiology, Minia University
*##* Lecturer, Oral & Maxilofascial Radiology, Beni Suef University



(1158) E.D.J. Vol. 65, No. 2

with osteoporosis, generally needs treatment for
a long time with non-steroidal anti-inflammatory
drugs (NSAI) or steroid.

It is one of the most common inflammatory
systemic disease affecting the temporomandibular
joint (TMJ), resulting in a malocclusion (skeletal
Class-II) combined with anterior open-bite.
Regarding the TMIJ, the articular disc, and the
articulating surfaces are surrounded with the
pannus causing destruction for the disc, fossa,
articular eminence, and the condyle. * These
advanced destruction in the TMJ frequently seen
by the progress of many dentofacial distortions.
Also, bone resorption in the condyles induces
subsequent rotation of the mandible in the backward
and downward direction, resulting in an anterior
open-bite with a skeletal Class II malocclusion, an
increased facial height, a steep mandibular plane

angle, and a decreased chin projection. *

Patients on steroid medications usually suffer
from: ease of infection and this may be due to
decrease in the immunity in addition to osteoporosis.>
Therefore the chronic use of steroids for any reason
has been cited as one of the contraindications for
dental implant treatment. *

The patients on steroids are prone to infection, and
also they have a risk of the gingival inflammation at
the implant sites if the patient is unable to maintain
the oral hygiene measurements to control the
plaque following the treatment. This is the reason
which makes many Dentists hesitate when dealing
with patients taking steroids to perform dental
implant treatment. However, if the patient was
able to maintain good oral hygiene measurements
to control the plaque after the treatment similar to
healthy people, in spite of being unable to properly
grasp a toothbrush with his deformed fingers, the
patient’s efforts may contribute to the success of
the implant procedure, this emphasis that the oral
hygiene measurements being an important factor for
successful dental implant treatment in all patients
even those taking steroids.?
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The inflammatory periodontal disease and the
RA are chronic inflammatory conditions with many
common pathological pathways. Although the
originating causes of these 2 diseases are clearly
different, both are intensified by a disproportion in
proinflammatory and anti-inflammatory cytokines.
> Clinical and epidemiological data support a link
between these two conditions. ¢ Similar cytokine
profile with high levels of proinflammatory
cytokines, including TNF-a and IL-1b and low levels
of circulating anti-inflammatory cytokines, for
example IL-10, have been stated in both conditions.
5> A bidirectional relationship has been suggested to
exist between periodontal disease and RA, although
findings so far remain equivocal. "

AIM OF THE STUDY

The present study was conducted to evaluate
the effect of RA and its treatment on the TMJ and
the bone density. And also to compare between the
patients under steroid medication for a long time
and the newly discovered RA patients, regarding the
TMJ and the bone density.

SUBJECTS AND METHOD

Patient’s selection:

72 patients were selected from the out-patient
clinic in the university hospital in Menia University
from the rheumatoid clinic.

The patients were divided into 3 groups:
* Group A: 24 normal patients (control group).

* Group B: 24 patients with rheumatoid ar-
thritis recently discovered

*  Group C: 24 patients with rheumatoid ar-
thritis for at least. 10 years and are on a reg-
ular treatment and follow up.

CBCT images were performed using Sordex
Scanora 3D unit. The following settings were
used for the CBCT imaging: 120KV; 5mA;
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FOV: 130 X 145mm (3D XL) standard resolu-
tion; voxel dimension 0.35 mm; exposure time
4.5 Sec, with the patient in a seated position.

Image Analysis:

The image analysis and the measurements ob-
tained were performed by 3 Radiologists expert in
interpreting CBCT images. Then all the measure-
ments were completed twice by each observer at 2
different sessions with a 2 weeks interval in between
the 2 sessions. All the measurements were done in
a blind technique. Results from these 2 trials were
analyzed statistically to reveal the intra-examiner
(between each observer and himself) reliability and
diagnostic performance.

The inter-examiner reliability and diagnostic
performance were also tested between the measure-
ments of the 3 observers.

All the measurements were completed using the
OnDemand software.

Effect on the mandible due to TMJ problems:

A tangent line was drawn parallel to the posterior
part of the ramus and another line was drawn
tangential to the inferior border of the mandible.
The angle formed by intersection of the 2 lines was
measured. For each patient we have a right and left
reading, the average was taken. As shown in fig. 1.

Fig (1): Measuring the angle of the mandible using a tangent
line parallel to the posterior part of the ramus and

another line drawn tangential to the inferior border of

the mandible.
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Bone Density:

For each patient four areas (two on each side)
were marked and the average relative bone density
value was calculated using On Demand software:

1. Arectangle below the molar area and above
the inferior mandibular canal with dimen-
sion0.5 X 1.5cm

2. A square at the ramus area with dimensions
1X1 cm at the angle area.

For each patient, we have right and left readings,
the average was taken. As shown in fig. 2.

RESULTS

In this study, 72 patients with RA were enrolled.
They were divided into 3 groups according to the
duration of disease discovering.

The results for the angle measurement were
shown in table 1, and summarized in chart 1.
The ANOVA test showed a significant difference
between the measured angle in the 3 groups. The
biggest mean was in group A (control group), while
the lowest mean was group C (RA more than 10
years). Further analysis between each group and
the second showed a significant difference between
each group as shown in table 2.

il
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Fig. (2): measuring the relative bone density value in a rectangle
below the molar area and above the inferior mandibular
canal with dimension 0.5X 1.5 cm
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TABLE (1) Comparison between Angles in the Three
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TABLE (3) Comparison between Density in the
Three study Group

study Group
Group Mean SD F (p)
I(N=24) | 1262708 | 2.25995
29.862
Angle | II(N,=24) | 130.6875 | 6.73029
(p<0.001)*
I (N,=24) | 120.2583 | 3.95836

F: for ANOVA test *: significant at p<0.05

Group Mean SD F(p)
I(N=24) | 558.6667 | 109.83809
. 24.801
Density | I (N,=24) | 4782042 | 126.76037 (p<0.001)*
p<0.
IIT (N,=24) | 355.4583 | 47.63811

F: for ANOVA test *: significant at p<0.05
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Chart 1: summary of the measured means of the angles in the
3 groups

TABLE (2) Post Hoc Comparison between the
Angles of the Three study groups

Chart (2) summary of the measured density in the 3 groups

Table 4: Post Hoc Comparison between the Density
of the Three study groups

II 111 II 1
I P<0.001* 0.005* I 0.020%* P<0.001*
I P<0.001* I P<0.001*
*: significant at p<0.05 Turkey HSD post Hoc test *: significant at p<0.05
Regarding the measured density in the 3 groups
DISCUSSION

the ANOVA test showed a significant difference
between the 3 groups. As shown in table 3 The
highest density was measured in group A the normal
group, while the least was measured in group C (RA
more than 10 years). As shown in chart 2. Further
analysis between each group and the second showed
a significant difference between each group as
shown in table 4.

The typical radiographic findings for the RA
patients regarding the TMJ are joint-space narrowing
and condylar erosion, flattening, and sclerosis.'> All
these findings result in a malocclusion (skeletal
Class-1I) combined with anterior open-bite.* This
skeletal malocclusion results in change in the
mandibular angles, which was chosen in this study



RADIOGRAPHIC EVALUATION OF BONE QUALITY IN RHEUMATOID

to measure the effect of the duration of the RA on
the TMJ

The results of the current study showed that there
is a high statistically significant correlation (p<0.05)
between the RA duration and the mandibular angle
which marginally decreases as the disease duration
increase in spite of the patient is under treatment.
(chart 1). These results confirm that there is change
in the TMJ as decreasing the mandibular angle
convert the case more toward the skeletal class II.

Many previous studies, proved the TMIJ
involvementin patients with RA. Ithas been reported
to be between 2- 98%."* Also the severity of damage
in the TMJ seems to be directly proportion with the
severity of RA as well as the level of RF (rheumatoid
factor), ESR (erythrocyte sedimentation rate) and
CRP (C-reactive protein), all these factors increase
with the duration of the RA .15

Our results were in accordance with the study of
Y.C. Lin et al 2007", who stated that 29.6% of RA
patients showed TMJ symptoms within the first year
from the onset of the generalized disease. However,
51.8% of these patients showed TMJ symptoms
more after the first year from the onset of RA, with
up to 22.2% of cases showing their symptoms after
5 years or more.

The current study also demonstrated a decrease
in the bone density with the duration of the RA.
These results were in agreement with findings of
several previous publications that assessed bone
loss in RA.'%!"8 Qur findings support the results
of some previous studies and add to the literature
by extending on the positive relationship between
disease duration and the bone density.

In a study on postmenopausal RA disability and
cumulative dose of glucocorticosteroids were con-
sidered as the key determinants of bone loss.!” This
study, however, was limited for other associated
factors of osteoporosis except disease duration.

The current study agrees with a study stated
that decrease in the density of the bone in the hand,
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evaluated by DXA, during early stage of RA with
an average disease duration of % year duration.”
The decrease of bone density in the hand was also
evaluated using digital x-ray, after a year in RA
patients with a disease duration 0—4 years was an
independent predictor of TMJ damage on the basis
at 5 and 10 years.”

Hoff et al. 2007 reported that the bone density of
the hand did not change for 2 years in RA patients
with a disease duration of 9 year; furthermore, the
change in bone density of the hand was -0.96% with
a disease duration of less than three years and 0.24%
with a disease duration more than three years.”> The
different in results may be due to different site and
the effects of common mechanical factors can be
considered.

CONCLUSION

There is a high correlation between the duration
of the RA and the bone density and also an effect
on the TMJ which affects the mandibular angle and
converts the patient occlusion into skeletal class II
despite receiving a treatment.

LIMITATION:

The limitation in this study that it is only a radio-
graphic evaluation, we need further studies contain
the clinical sign and symptoms as well as laboratory
investigation to correlate them all together.
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