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Long-term stability of conservative orthodontic
treatment in a patient with rheumatoid arthritis
and severe condylar resorption
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Rheumatoid arthritis is a chronic inflammatory condition that can result in progressive destruction of the articular
surfaces of the joints, including the temporomandibular joint. The purpose of this article is to report the conser-
vative correction of a Class II malocclusion in a woman with rheumatoid arthritis. The patient was 32 years 6
months old at the start of treatment. She had a convex profile and a skeletal Class II jaw-base relationship
caused by severe condylar resorption. An anterior open bite of �2.0 mm and an excessive overjet of 10.0
mm were observed. Severe crowding was shown in the mandibular incisors. After 8 months of splint therapy,
all first premolars were extracted, and 0.018-in preadjusted edgewise appliances were placed in both arches.
Class II elastics were used during space closure. After 41 months of active orthodontic treatment, an acceptable
occlusion was achieved, and the facial profile was considerably improved. From the cephalometric evaluations,
the mandible was rotated counterclockwise, and the mandibular plane angle was significantly decreased. How-
ever, the anteroposterior position of the chin was not changed. The condylar resorption was not changed during
and after orthodontic treatment. Conclusively, the proper facial profile was maintained, and the occlusion was
stable after a 5-year retention period. Our results suggest the possibility of compromised treatment in a Class
II malocclusion with an anterior open bite because of rheumatoid arthritis. (Am J Orthod Dentofacial Orthop
2012;141:352-62)
Rheumatoid arthritis is a chronic inflammatory
condition that is presumed to be an autoimmune
disorder, but it can be modulated by other factors

such as genetics, microbes, hormones, and the environ-
ment.1 The nonsuppurative inflammatory process of
rheumatoid arthritis causes progressive destruction of
the articular surfaces of the joints, and affects fingers,
wrists, hands, ankles, feet, toes, elbows, shoulders,
hips, and knees symmetrically.1-3 It is the most
frequent systemic inflammatory disease involving the
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temporomandibular joint (TMJ).1 In the TMJ, the pan-
nus surrounding the articular disc and the articulating
surfaces cause destruction of the disc, condyle, fossa,
and articular eminence.4-6 These progressive changes
in the TMJ often precipitate the development of
dentofacial deformities.7 Bone resorption in the con-
dyles induces subsequent downward and backward rota-
tion of the mandible, resulting in a skeletal Class II
malocclusion with an anterior open bite, a steep man-
dibular plane angle, an increased lower facial height,
and a decreased chin projection.

Patients with rheumatoid arthritis and severe condy-
lar resorption are mainly treated with surgical proce-
dures. Numerous reports have indicated that surgical
correction of rheumatoid-associated TMJ disease and
the resulting dentofacial deformity can successfully be
treated by a surgical TMJ reconstruction with mandibu-
lar advancement surgery with or without maxillary or-
thognathic surgery and genioplasty.8-11 Nevertheless,
some patients do not want surgical correction.
Conservative treatment is a compromise to reconstruct
the occlusion that was worsened by the condylar
resorption.12,13 However, there are few reports of long-
term observation of orthodontic treatment in the
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Fig 1. Pretreatment facial and intraoral photographs.
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patients with severe condylar resorption caused by
rheumatoid arthritis.13

This article demonstrates the long-term successful
outcome of conservative orthodontic treatment in
a rheumatoid arthritis patient with a Class II malocclu-
sion caused by severe condylar resorption.

DIAGNOSIS AND ETIOLOGY

A woman, aged 32 years 6 months, had a chief com-
plaint of masticatory disturbance. She had felt sponta-
neous pain in both TMJs when she was a teenager, but
it had disappeared without therapeutic measures. At
23 years of age, she was diagnosed as having rheumatoid
arthritis and started therapy with an antirheumatoid
agent (D-penicillamine) and a nonsteroidal anti-
inflammatory drug (diclofenac sodium). She had to be
American Journal of Orthodontics and Dentofacial Orthoped
treated for edema of the knees by removing water
once each month. As a result of the administration of
these medications for about 10 years, the symptoms of
the rheumatoid arthritis were reduced. Dull arthritic
pain still remained, but she had no functional distur-
bances in her daily life.

Her facial profile was convex with a retrognathic
mandible (Fig 1). An acute nasolabial angle, an in-
creased lower facial height, and circumoral musculature
strain on lip closure were observed. The molar relation-
ships were Angle Class II on both sides (Fig 2). Overjet
and overbite were 10.0 and �2.0 mm, respectively.
Two distinct occlusal planes were present in the maxil-
lary arch, and occlusal contacts were found only in the
molar regions at maximum intercuspation. Severe
crowding was evident in the mandibular dentition,
ics March 2012 � Vol 141 � Issue 3



Fig 3. Pretreatment radiographs:A, lateral cephalogram;B, panoramic radiograph;C andD, transcra-
nial radiograph of TMJ (C, right; D, left).

Fig 2. Pretreatment dental casts.
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because of the excessive tooth size compared with the
available arch length. The maxillary and mandibular
dental midlines almost coincided with the facial mid-
line. Gingival recession was found labially to the
March 2012 � Vol 141 � Issue 3 American
mandibular incisors and canines, and all premolars in
both arches.

The radiographs showed that the third molars were
present, and severe condylar resorption had occurred
Journal of Orthodontics and Dentofacial Orthopedics



Table. Cephalometric summary

Variables Japanese norm SD
Pretreatment
32 y 10 mo

Posttreatment
37 y 3 mo

Postretention
42 y 7 mo

Angles (�)
ANB 2.8 2.4 13.0 13.0 13.0
SNA 80.8 3.6 81.5 81.5 81.5
SNB 77.9 4.5 68.5 68.5 68.5
Mand pl-FH pl 30.5 3.6 52.5 50.5 50.5
Gonial angle 122.1 5.3 124.5 120.0 120.0
U1-FH pl 112.3 8.3 103.0 93.0 93.0
L1-mand pl 93.4 6.8 91.0 86.0 87.0
Interincisal angle 123.6 10.6 113.5 132.0 132.0
Occlusal pl 16.9 4.4 31.5 38.0 38.0

Lines (mm)
S-N 67.9 3.7 71.0 71.0 71.0
N-Me 125.8 5.0 132.5 130.5 130.5
Me/palatal pl 68.6 3.7 71.0 69.0 69.0
Ar-Go 47.3 3.3 32.0 31.0 31.0
Ar-Me 106.6 5.7 94.0 94.0 94.0
Go-Me 71.4 4.1 70.5 70.5 70.5
Overjet 3.1 1.1 10.0 4.0 4.0
Overbite 3.3 1.9 �2.0 4.0 4.5
U1/palatal pl 31.0 2.3 35.0 34.5 34.5
U6/palatal pl 24.6 2.0 23.5 21.5 21.5
L1/mand pl 44.2 2.7 50.5 49.5 50.0
L6/mand pl 32.9 2.5 37.0 38.5 38.5

Mand, Mandibular; pl, plane; FH, Frankfort horizontal.
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on the both sides (Fig 3). The cephalometric analysis,
when compared with the Japanese norm, showed
a skeletal Class II jaw-base relationship (ANB, 13.0�)
with mandibular retrusion (SNB, 68.5�) (Table).14

The mandibular plane angle was extremely steep (man-
dibular plane-Frankfort horizontal plane, 52.5�). Ra-
mus height was significantly decreased because of
severe condylar resorption (Ar-Go, 32.0 mm), but the
mandibular body length was within the normal range.
The maxillary incisors were lingually inclined (U1-
Frankfor horizontal plane, 103.0�), and the maxillary
and mandibular incisors were significantly extruded
(U1/palatal plane, 35.0 mm; L1/mandibular plane,
50.5 mm).

According to the results of an examination with a jaw
trajectory recording system (Sirognathograph analyzing
system; Tokyo Dental, Tokyo, Japan), the jaw movement
paths during mastication were functionally normal
(Fig 4, A and B). However, the anterior displacement
of the jaw movement area compared with the horizontal
axis during speech suggested retropositioning of the
mandible in the intercuspal position (Fig 4, C).

TREATMENT OBJECTIVES

The patient was diagnosed as having an Angle Class II
malocclusion with a skeletal Class II jaw-base
American Journal of Orthodontics and Dentofacial Orthoped
relationship, a skeletal anterior open bite caused by se-
vere condylar resorption, and severe crowding in the
mandible. The treatment objectives were (1) to correct
the anterior open bite and establish ideal overjet and
overbite, (2) to achieve an acceptable occlusion with
a good functional Class I occlusion, (3) to resolve the
crowding of the mandibular incisors, and (4) to correct
the mandibular retrusion and improve the retrognathic
appearance of the facial profile.

TREATMENT ALTERNATIVES

Several procedures were explored to achieve a proper
facial profile and an acceptable occlusion. Mandibular
advancement surgery with or without surgical condylar
reconstruction was considered the most effective treat-
ment method to improve her anterior open bite, man-
dibular retrusion, and retrognathic profile. The
evaluation of the jaw movements during speech at
the initial examination also indicated the mandibular
retroposition in her intercuspal position. However, the
patient did not complain of her retrognathic profile
and was concerned only about chewing problems. Ad-
ditionally, she had neither pain nor functional distur-
bance of her TMJs at the initial visit, although severe
condylar resorption was observed. Therefore, she did
not want the surgical-orthodontic treatment, because
ics March 2012 � Vol 141 � Issue 3



Fig 4. Pretreatment jawmovements:A,mastication on the left side;B,mastication on the right side;C,
speech. Anterior displacement of the jawmovement area (green line) comparedwith the horizontal axis
during speech suggests the retro position of the mandible in the intercuspal position.
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of physical and psychological concerns about the inva-
sive treatment.

Conservative orthodontic treatment was planned,
even though the treatment might be a compromise.
We designed the force system to move the mandible as
far forward as possible using an occlusal splint and Class
II intermaxillary elastics. Nevertheless, a space gain was
required for retraction of the maxillary incisors to reduce
the excessive overjet and the mandibular crowding.
Meanwhile, gingival recession was observed labially to
the mandibular incisors and the premolars in both arches
at the beginning of orthodontic treatment. This further
March 2012 � Vol 141 � Issue 3 American
complicated the lateral expansion in both jaws. Addi-
tionally, the patient had a disproportionate tooth size
compared with the available arch length. Therefore, we
chose extraction of 4 premolars.

TREATMENT PROGRESS

Before the start of orthodontic treatment, an occlusal
splint was placed in the maxilla to increase the range of
the jaw movements by relaxing of the masseter muscles.
Eight months later, the occlusal splint was replaced in
the mandible, and the maxillary first premolars were ex-
tracted. A transpalatal arch was cemented between the
Journal of Orthodontics and Dentofacial Orthopedics



Fig 5. Posttreatment facial and intraoral photographs.
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maxillary first molars for anchorage reinforcement.
Then, 0.018-in slot preadjusted edgewise appliances (Al-
exander discipline, Ormco, Orange, Calif) were placed in
the maxillary arch. After leveling and alignment with
nickel-titanium archwires, canine retraction was started
with a stainless steel round wire. During the retraction
phase, the maxillary left third molar and the mandibular
first premolars were extracted. After leveling of the man-
dibular arch, the maxillary incisors were retracted with
Class II elastics to reduce the excessive overjet. At the
same time, myofunctional treatment was performed
for 14months. After removal of the edgewise appliances,
a circumferential retainer on the maxillary arch and
a spring retainer on the mandibular arch were placed
American Journal of Orthodontics and Dentofacial Orthoped
to be worn during the daytime. At night, a tooth posi-
tioner was used instead of these retainers. The total
active treatment time was 41 months.

TREATMENT RESULTS

The posttreatment facial photographs showed sig-
nificant improvement of the convex profile and a reduc-
tion of the strain in the circumoral musculature during
lip closure (Fig 5). The occlusion was much more stable,
and an acceptable intercuspation of the teeth was
achieved, although the Class II molar relationship re-
mained on both sides (Fig 6). The posttreatment ceph-
alometric evaluation showed clockwise rotation of the
mandible (mandibular plane-Frankfort horizontal
ics March 2012 � Vol 141 � Issue 3



Fig 6. Posttreatment dental casts.

Fig 7. Posttreatment radiographs: A, lateral cephalogram; B, panoramic radiograph; C and D, trans-
cranial radiograph of TMJ (C, right; D, left).
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plame, 50.5�), but the SNB angle was not changed
(SNB, 68.5�), and the skeletal jaw base relationship
was Class II (ANB, 13.0�) (Figs 7 and 8, Table). Overjet
and overbite were improved to 4.0 mm without incisor
March 2012 � Vol 141 � Issue 3 American
elongation in either jaw. Condylar resorption did not
worsen, and no temporomandibular symptoms were
observed throughout active orthodontic treatment
(Fig 7).
Journal of Orthodontics and Dentofacial Orthopedics



Fig 8. Cephalometric tracings at pretreatment (black line), posttreatment (red line), and 5 years
postretention (green line) superimposed on: A, the sella-nasion plane at sella; B, the anterior palatal
contour; C, the mandibular plane at menton.
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Five years after appliance removal, the occlusion was
stable, and a good facial profile was maintained (Figs 9
and 10). Cephalometric analysis showed minimal
changes in the dentition (Figs 8 and 11, Table). The ra-
diographic findings showed no morphologic changes in
the TMJs after 5 years; perhaps, this was due to her con-
sistent mandibular position.

DISCUSSION

We planned to enhance the mandibular position as
forward as possible to improve her facial profile and Class
II malocclusion. The occlusal splint was placed initially to
increase the range of jawmovements by relaxing themas-
seter muscles before orthodontic treatment. Class II elas-
tics were also used to reinforce the anchorage and to
stabilize the advanced mandibular position during the
multi-bracket treatment. Additionally, 4 premolars were
extracted, and the succeeding counterclockwise rotation
of the mandible produced a wedge effect. These proce-
dures produced an acceptable functional occlusion with
adequate interincisal relationships, and the overall facial
balance was improved with reduction of the nasolabial
angle and lip protrusion. However, the anteroposterior
chin position was still retrognathic and was not advanced
in the cephalometric superimposition.

Counterclockwise rotation of the mandible gener-
ally results in chin protrusion, especially in patients
American Journal of Orthodontics and Dentofacial Orthoped
with steep mandibular plane angles.15,16 Our patient
had a severely high mandibular plane angle;
however, she also had severe condylar resorption
caused by rheumatoid arthritis. Therefore, no
definitive mandibular guidance for mandibular
positioning was available for the TMJs. So, forward
movement of the chin was not achieved, although
rotation of the mandible was observed. To improve
the facial profile more definitely, advancement
genioplasty was proposed. But she did not desire
further treatment. In general, Japanese laypersons
prefer a retrognathic facial appearance rather than
a prognathic profile.17-19 Thus, she was probably
satisfied with her profile.

Five years after appliance removal, the occlusion was
quite stable, and the cephalometric analysis showedmin-
imal relapse. Several previous reports have documented
relapse of mandibular position after reconstructive or-
thognathic surgery in the patients with rheumatoid
arthritis.20,21 Leshem et al20 surgically corrected the Class
II anterior open bites in 8 rheumatoid arthritis patients
with bilateral sagittal split ramus osteotomy at a mean
age of 18 years. But they reported an average relapse of
2.1 mm in the mandibular anteroposterior position dur-
ing a 36-month follow-up study. Consequently, conser-
vative orthodontic treatment of rheumatoid arthritis
patients might be considered acceptable.
ics March 2012 � Vol 141 � Issue 3



Fig 9. Five-year postretention facial and intraoral photographs.
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The posttreatment radiographs showed that condylar
resorption did not worsen during and after orthodontic
treatment. The patient’s rheumatoid arthritis had been
well controlled by medication before orthodontic treat-
ment. This could be a key component for a favorable prog-
nosis in the orthodontic treatment of patients with
rheumatoid arthritis. In addition, researchers have shown
that the major direct cause of mandibular condylar carti-
lage breakdown is overloading.22 Occlusal reconstruction
by orthodontic treatment should attempt to reduce the
load on the TMJs to prevent further condylar resorption.

On the other hand, remodeling of the TMJs was not
observed in our patient. Tanaka et al23 reported that
adaptive remodeling of the condyle was found after
comprehensive orthodontic treatment in Class II patients
with anterior open bite and temporomandibular disor-
ders, although repositioning of the disc was not
March 2012 � Vol 141 � Issue 3 American
achieved. Sasaguri et al13 also reported condylar remod-
eling after 4 years of retention in a patient with rheuma-
toid arthritis and suggested that orthodontic therapy
might comprehensively reconstruct the occlusion, en-
hance the functioning of the mandible, and induce re-
modeling of the eroded condyles. Sato et al12 showed
that remodeling of the condylar heads in adults with
rheumatoid arthritis occurred after prosthetic recon-
struction, but the remodeling was observed in only 2
of 6 patients. In our patient, both condyles were almost
completely destroyed, and the damage to the TMJs was
considered more severe than that in previously reported
cases.13,23 Therefore, notable remodeling of the
condyles might not have been possible in this patient.
This suggests that remodeling of eroded condyles after
occlusal reconstruction might depend on the degrees
of resorption and damage.
Journal of Orthodontics and Dentofacial Orthopedics



Fig 10. Five-year postretention dental casts.

Fig 11. Five-year postretention radiographs: A, lateral cephalogram; B, panoramic radiograph; C and
D, transcranial radiograph of TMJ (C, right; D, left).
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CONCLUSIONS

We conservatively treated a rheumatoid arthritis pa-
tient with a Class II malocclusion and an anterior open
American Journal of Orthodontics and Dentofacial Orthoped
bite. Her retrognathic profile was improved, and her oc-
clusion was stable for 5 years after treatment, even
though severe condylar resorption was observed on
ics March 2012 � Vol 141 � Issue 3
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both TMJs before orthodontic treatment. Our results
suggest the possibility of compromised treatment in
a Class II malocclusion with an anterior open bite caused
by rheumatoid arthritis.

REFERENCES

1. Kopp S. Degenerative and inflammatory temporomandibular joint
disorders: clinical perspectives. In: Sessle BJ, Bryant PS, Dionne RA,
editors. Temporomandibular disorders and related pain conditions.
Seattle, Wash: IASP Press; 1995. p. 119-31.

2. Mottonen TT. Prediction of erosiveness and rate of development of
new erosions in early rheumatoid arthritis. Ann Rheum Dis 1988;
47:648-53.

3. Grassi W, De Angelis R, Lamanna G, Cervini C. The clinical features
of rheumatoid arthritis. Eur J Radiol 1998;27(Suppl 1):S18-24.

4. Helenius LM, Hallikainen D, Helenius I, Meurman JH, K€on€onen M,
Leirisalo-Repo M, et al. Clinical and radiographic findings of the
temporomandibular joint in patients with various rheumatic dis-
eases. A case-control study. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2005;99:455-63.

5. Gynther GW, Tronje G, Holmlund AB. Radiographic changes in the
temporomandibular joint in patients with generalized osteoarthri-
tis and rheumatoid arthritis. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 1996;81:613-8.

6. Goupille P, Fouquet B, Goga D, Cotty P, Valat JP. The temporo-
mandibular joint in rheumatoid arthritis: correlations between
clinical and tomographic features. J Dent 1993;21:141-6.

7. Larheim TA, Storhaug K, Tveito L. Temporomandibular joint
involvement and dental occlusion in a group of adults with
rheumatoid arthritis. Acta Odontol Scand 1983;41:301-9.

8. Mehra P, Wolford LM, Baran S, Cassano DS. Single-stage compre-
hensive surgical treatment of the rheumatoid arthritis temporo-
mandibular joint patient. J Oral Maxillofac Surg 2009;67:1859-72.

9. Saeed NR, McLeod NMH, Hensher R. Temporomandibular joint
replacement in rheumatoid-induced disease. Br J Oral Maxillofac
Surg 2001;39:71-5.

10. Wolford LM,Mehra P. Simultaneous temporomandibular joint and
mandibular reconstruction in an immunocompromised patient
with rheumatoid arthritis: a case report with 7-year follow-up. J
Oral Maxillofac Surg 2001;59:345-50.

11. Ferguson JW, Luyk NH, Parr NC. A potential role for
costo-chondral grafting in adults with mandibular condylar
March 2012 � Vol 141 � Issue 3 American
detraction secondary to rheumatoid arthritis—a case report. J
Craniomaxillofac Surg 1993;21:15-8.

12. Sato H, Fujii H, Takada H, Yamada N. The temporomandibular
joint in rheumatoid arthritis—a comparative clinical and tomo-
graphic study pre- and post-prosthesis. J Oral Rehabil 1990;17:
165-72.

13. Sasaguri K, Ishizaki-Takeuchi R, Kuramae S, Tanaka EM,
Sakurai T, Sato S. The temporomandibular joint in a rheumatoid
arthritis patient after orthodontic treatment. Angle Orthod 2009;
79:804-11.

14. Wada K, Matsushita K, Shimazaki S, Miwa Y, Hasuike Y, Susami R.
An evaluation of a new case analysis of a lateral cephalometric
roentgenogram. J Kanazawa Med Univ 1981;6:60-70.

15. Kuroda S, Katayama A, Takano-Yamamoto T. Severe anterior
open-bite case treated using titanium screw anchorage. Angle
Orthod 2004;74:558-67.

16. Kuroda S, Sakai Y, Tamamura N, Deguchi T, Takano-Yamamoto T.
Treatment of severe anterior open bite with skeletal anchorage in
adults: comparison with orthognathic surgery outcomes. Am J
Orthod Dentofacial Orthop 2007;132:599-605.

17. Mantzikos T. Esthetic soft tissue profile preferences among the
Japanese population. Am J Orthod Dentofacial Orthop 1998;
114:1-7.

18. Ioi H, Nakata S, Nakasima A, Counts A. Effect of facial convexity on
antero-posterior lip positions of the most favored Japanese facial
profiles. Angle Orthod 2005;75:326-32.

19. Kuroda S, Sugahara T, Takabatake S, Taketa H, Ando R,
Takano-Yamamoto T. Influence of anteroposterior mandibular
positions on facial attractiveness in Japanese adults. Am J Orthod
Dentofacial Orthop 2009;135:73-8.

20. Leshem D, Tompson B, Britto JA, Forrest CR, Phillips JH. Orthog-
nathic surgery in juvenile rheumatoid arthritis patients. Plast
Reconstr Surg 2006;117:1941-6.

21. Huang YL, Pogrel MA, Kaban LB. Diagnosis and management of
condylar resorption. J Oral Maxillofac Surg 1997;55:114-9.

22. Kuroda S, Tanimoto K, Izawa T, Fujihara S, Koolstra JH, Tanaka E.
Biomechanical and biochemical characteristics of the mandibular
condylar cartilage. Osteoarthritis Cartilage 2009;17:1408-15.

23. Tanaka E, Kikuchi K, Sasaki A, Tanne K. An adult case of TMJ
osteoarthrosis treated with splint therapy and the subsequent
orthodontic occlusal reconstruction: adaptive change of the con-
dyle during the treatment. Am J Orthod Dentofacial Orthop 2000;
118:566-71.
Journal of Orthodontics and Dentofacial Orthopedics


	Long-term stability of conservative orthodontic treatment in a patient with rheumatoid arthritis and severe condylar resorption
	Diagnosis and etiology
	Treatment objectives
	Treatment alternatives
	Treatment progress
	Treatment results
	Discussion
	Conclusions
	References


