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Mouth opening limitation caused by coronoid hyperplasia:
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Abstract (J Korean Assoc Oral Maxillofac Surg 2014;40:301-307)

Coronoid process hyperplasia is a rare condition that causes mouth opening limitation, otherwise known as trismus. The elongated coronoid processes

impinge on the medial surfaces of the zygomatic arches when opening the mouth, which limits movement of the mandible and leads to trismus. Pa-

tients with trismus due to coronoid process hyperplasia do not have any definite symptoms such as temporomandibular joint pain or sounds upon clini-

cal examination, and no significant abnormal signs are observed on panoramic radiographs or magnetic resonance images of the temporomandibular

joint. Thus, the diagnosis of trismus is usually very difficult. However, computed tomography can help with the diagnosis, and the condition can be

treated by surgery and postoperative physical therapy. This paper describes four cases of patients who visited our clinic for trismus and were subse-

quently diagnosed with coronoid process hyperplasia. Three were successfully treated with a coronoidectomy and postoperative physical therapy.
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l. Introduction

Mouth opening limitation can be caused by a variety of
factors, although most cases involve anterior disc displace-
ment without reduction, masticatory muscle disorders, or
temporomandibular joint (TMJ) osteoarthritis. For patients
with these disorders, mouth opening limitation can improve
with conservative treatments such as self-care, medication, or
the use of a stabilizing splint. However, if symptoms persist,
other etiologies should be considered.

Coronoid process hyperplasia is a rare cause of mouth
opening limitation; it is characterized by the impingement of
the elongated coronoid processes on the medial surfaces of
the zygomatic arches with mouth opening. Early diagnosis
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and proper treatment planning are important to reduce patient
discomfort and avoid wasting time and money on repeated
conservative treatments, which would be ineffective since
only surgical treatments such as coronoidotomy or coronoid-
ectomy are successful in treating this malady.

This paper describes four cases of continuous mouth open-
ing limitation due to coronoid process hyperplasia. All oc-
curred despite repeat conservative treatments. The diagnosis
and treatment of the condition are also discussed. Institutional
review board approval was granted in Yonsei University,
Gangnam Severance Hospital (IRB #3-2014-0019).

[l. Cases Report

1. Case 1

A 43-year-old man visited the clinic for mouth opening
limitation that had persisted for 30 years. The patient’s medi-
cal history was unremarkable, and he had no previous history
of surgery or trauma.

The maximal interincisal opening (MIO) was 25 mm. He
had no TMJ sounds or pain, although stiffness of the bilateral
masseter muscles was noted. Initially, it was hypothesized

that his symptoms were due to anterior disc displacement
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without reduction and a masticatory muscle disorder; mag-
netic resonance imaging (MRI) was performed to assess the
positions of the articular discs. The MRI did not reveal any
detectable disc displacement, so the panoramic radiograph
was reassessed to identify the cause of the mouth opening
limitation.(Fig. 1. A) Computed tomography (CT) scans were
also performed, revealing elongated bilateral coronoid pro-
cesses and heterotopic bone formation on the medial and in-
ferior surfaces of the bilateral zygomatic arches.(Fig. 1. B, 1.
C) The necessity of a coronoidectomy was emphasized when

Fig. 1. A. Panoramic radiograph showing hyperplasia of the bi-
lateral coronoid processes. B, C. Sagittal computed tomography
scans showing hyperplasia of the bilateral coronoid processes in
case 1. The elongated bilateral coronoid processes impinged on
the zygomatic arch (arrows).
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consulting with the patient, but the patient did not return to

the clinic.

2. Case 2

A 21-year-old man visited the clinic due to a limited MIO
of 28 mm and pain in the left TMJ when chewing and open-
ing his mouth. The patient had undergone orthodontic treat-
ment for several years before visiting the clinic and had a his-
tory of stabilizing splint therapy in an oriental medical clinic.

Magnetic resonance images were obtained with the expecta-
tion that anterior disc displacement without reduction and a mas-
ticatory muscle disorder were responsible for the patient’s con-
dition, based on physical examinations.(Fig. 2. A, 2. B) The
images revealed anterior disc displacement with reduction on
the left TMJ and adhesion of the right articular disc. Anterior
positioning splint therapy and botulinum toxin injection were
used to relieve the stiffness of the bilateral masseter muscles,
but no improvement in TMJ pain or MIO was observed.
Arthroplasty of the right TMJ was performed to resolve
the adhesion of the articular disc, but the movement of the
mandible was not satisfactory in the operating room. A few
months after surgery, the patient continued to complain of
TMI pain, a grinding sound in the bilateral TMJs, and mouth
opening limitation. CT images were taken to determine the
possibility of TMJ osteoarthritis or neoplasm, and an elon-
gated right coronoid process and heterotopic bone formation
were detected on the medial and inferior surfaces of the right
zygomatic arch.(Fig. 3A-C)

The patient underwent a right coronoidectomy under gener-
al anesthesia, and the heterotopic bone was removed. Imme-
diately after surgery, the MIO was increased to 43 mm in the
operating room. Physical therapy was initiated three weeks

Fig. 2. A. Magnetic resonance imaging
of the right temporomandibular joint in
a closed-mouth position. B. An open-
mouth position in case 2.
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Fig. 3. A. Preoperative panoramic radiograph showing hyperpla-
sia of the right coronoid process. B, C. Preoperative computed
tomography scans for case 2: three-dimensional view showing
the elongated right coronoid process and heterotopic bone for-
mation on the inside of the zygomatic bone (arrows).
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postoperatively; at the 15-month follow-up visit, the patient’s
MIO was found to have increased to 63 mm with protrusive
and lateral movements to the right and left of 7 mm, 10 mm,
and 7 mm, respectively. No specific abnormality was noted
except for a slight right deviation when opening the mouth,
multiple grinding sounds from the left TMJ, and mild pain in
the right masseter muscle.

3. Case 3

A 19-year-old man visited our clinic for mouth opening
limitation that had persisted for four years. Upon initial ex-
amination, he was found to have a limited MIO of 32 mm
and crepitus sounds in the bilateral TMJs, but no pain on
palpation of the TMJ or with jaw opening and closing. Os-
teoarthritis of the TMJ was suspected based on a panoramic
radiograph (Fig. 4. A), so an MRI was obtained. However,
the bilateral TMJ discs were in the normal position, and only
a slight erosive change was found on the superior surface of
the left condyle. It was difficult to determine whether the ero-
sive change on the left condyle was the direct cause of mouth
opening limitation, so CT scans taken at another hospital

were assessed to determine whether there was any elongation

Fig. 4. A. Panoramic radiograph showing hyperplasia of the bi-
lateral coronoid processes. B, C. Sagittal computed tomography
scans from case 3 showing hyperplasia of the bilateral coronoid
processes. The elongated bilateral coronoid processes had im-
pinged on the zygomatic arches (arrows).
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of the coronoid processes. Elongation of the bilateral coro-
noid processes was confirmed, and heterotopic bone forma-
tion was observed on the medial and inferior surfaces of the
bilateral zygomatic arches.(Fig. 4. B, 4. C)

A bilateral coronoidectomy was performed, and the het-
erotopic bone was removed under general anesthesia.(Fig.
5) Immediately after surgery, the MIO had increased to 35
mm in the operating room. Physical therapy was initiated two
weeks postoperatively, and muscle relaxants were prescribed
to relax the masticatory muscle. At the 18-month follow-up
visit, the patient’s MIO had increased to 65 mm with protru-
sive and lateral movements to the right and left of 5 mm, 7
mm, and 5 mm, respectively. No TMJ sounds could be heard.

4, Case 4

An 18-year-old man visited our clinic for mouth open-
ing limitation that had persisted for six months. Attempts to
increase mouth opening by manipulation, medication, and a
stabilizing splint were not successful. The MIO was 12 mm
(Fig. 6. A), and there were no sounds or pain in the TMJ. Due
to the lack of improvement in the MIO despite a long period

of conservative treatment, CT scans were obtained, and elon-
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Fig. 7. A. Panoramic radiograph showing hyperplasia of the right
coronoid processes. B, C. Sagittal computed tomography scans
from case 4 showing hyperplasia of the right coronoid processes.
The elongated right coronoid process had impinged on the zygo-
matic arch (arrow).
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Fig. 5. A. Transoral approach to the coronoid process. B. The
right coronoid process from case 3. C. The left coronoid process

from case 3. of four cases. J Korean Assoc Oral Maxillofac Surg 2014
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Fig. 6. A. Preoperative maximum
mouth opening distance for case 4. B.
Postoperative maximum mouth open-
ing distance for case 4.
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gation of the right coronoid process was confirmed.(Fig. 7) patient reported that he no longer felt any discomfort.
A right coronoidectomy was performed, and physical
therapy was initiated three weeks postoperatively. At the I1l. Discussion
15-month follow-up visit, the MIO was increased to 54 mm
(Fig. 6. B), the protrusive and lateral right and left move- There have been many reports of coronoid process hyper-
ments were 6 mm, 10 mm, and 8 mm, respectively, and the plasia in males, and some authors have noted that the condi-
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tion is a sex-linked trait'. However, subsequent cases have
been noted in females™. All of the cases discussed here were
adolescent males, and McLoughlin et al.* have noted that
men are more commonly affected than women.

Several factors have been thought to be associated with
coronoid process hyperplasia, including endocrine stimula-
tion, genetic inheritance, and trauma’. However, hypotheses
involving increased activity of the temporal muscles have
received the most support’. It has been reported that, when
the mandibular movement is limited by permanent TMJ disc
displacement or TMJ ankylosis, compensatory hyperactivity
of the temporal muscles occurs, leading to coronoid process
hyperplasia'’. In the present study, MRI was performed for
cases 1, 2, and 3, and no articular disc displacement was ob-
served except in case 2, which showed anterior disc displace-
ment with reduction of the left TMJ. In addition, it was ini-
tially difficult to identify the reason for each patient’s trismus
because, in the absence of classic associations like condylar
fracture or TMJ ankylosis, no obvious reason for hyperactiv-
ity of the temporal muscles could be identified. A consider-
ation of the differential diagnosis for fibrous ankylosis was
thus important.

The initial clinical examination of patients with mouth
opening limitation is very important for selecting the appro-
priate diagnostic modalities. Patients with coronoid process
hyperplasia rarely complain of symptoms such as TMJ pain
or sounds or of the masticatory muscle pain that is commonly
reported in temporomandibular or masticatory muscle disor-
ders. Previous studies have reported that only a small percent-
age of these patients complain of pain (7%) and crepitation
(8%) with mouth opening at the initial clinical examination''.
Mulder et al.” reported that, if patients complain of pain,
crepitation in the zygomatic area, or a hard end feel when
opening their mouth at the initial clinical examination, coro-
noid process hyperplasia should be suspected. In the present
study, two patients had no symptoms of pain, and no sounds
were heard when they opened their mouth; one patient expe-
rienced only crepitus sounds, and the final patient complained
of pain in the left TMJ, felt no pain in the right TMJ (the site
of coronoid process hyperplasia), and had no audible sounds
with jaw movement. These findings indicate that, if a patient
with mouth opening limitation has 1) no symptoms related
to a temporomandibular or masticatory muscle disorder, 2) a
hard end feel when opening the mouth, 3) pain in the zygo-
matic area when opening the mouth, and 4) no improvement
of symptoms despite repeated conservative treatment, it can

be assumed that coronoid process hyperplasia is responsible

Mouth opening limitation caused by coronoid hyperplasia

for the mouth opening limitation.

Various diagnostic modalities have been suggested for
patients with mouth opening limitation caused by coronoid
process hyperplasia. Some authors have reported that using a
Water’s view radiograph in the mouth open position” or com-
paring the distance between the horizontal line of the coro-
noid process and the horizontal line of the condyle head using
Levandoski panoramic radiograph analysis'>" could be use-
ful diagnostic methods when plain X-rays are used. Kubota
et al.” measured the ratio between the length of the coronoid
process and the length of the condylar process of patients
with coronoid process hyperplasia and a control group us-
ing Levandoski panoramic radiograph analysis and reported
that a ratio greater than 1.1 indicates that further evaluation
is necessary because coronoid process hyperplasia is likely.
However, the anatomic structures shown in panoramic ra-
diographs are subject to distortion, so the diagnostic methods
mentioned above are suitable for use as a reference when
diagnosing coronoid process hyperplasia, but they cannot
play a crucial role in the diagnosis. Creating plastic models of
the skull, such as the rapid prototyping model, has also been
reported as a suitable diagnostic method but is of limited use
given the costs involved'’. Recently, cone-beam CT has been
preferred over conventional CT for diagnosis due to the low
dose of radiation used and the relatively low cost'”.

Currently, the most popular diagnostic method is CT, and
most clinicians have used CT to confirm the diagnosis of
coronoid process hyperplasia®'>'’. CT scans were obtained
for all of the cases presented here, and elongated coronoid
processes were found in all four cases. Additionally, het-
erotopic bone formation was identified on the medial and
inferior surface of the zygomatic arch in the sagittal view of
the CT images of cases 2 and 3. In the axial view, the tops of
the coronoid processes were higher than the superior surface
of the zygomatic arch, and this could also be used to identify
coronoid process hyperplasia. Therefore, when patients show
the signs mentioned above and also have elongated coronoid
processes observed in panoramic radiographs, CT will be the
most reliable method for confirming the diagnosis.

Coronoidectomy can be accomplished using intraoral and
extraoral approaches. The intraoral approach has the advan-
tages of providing sufficient access without producing any
extraoral scar, and it is preferred in most cases despite the risk
of postoperative hematoma formation or subsequent fibrosis’.
An endoscopy-assisted intraoral approach can reportedly re-
duce the complications associated with the intraoral approach

described above'. In the present report, an intraoral approach
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Table 1. Improvements in maximum interincisal opening (MIO) fol-
lowing coronoidectomy for cases 2, 3, and 4

Preop. MIO Postop. MIO (mm)
Cases No.
(mm) 1 mo 3 mo 6 mo 1yr
Case 2 28 34 59 68 63
Case 3 32 33 50 65 68
Case 4 12 31 45 51 54

(Preop.: preoperative, Postop.: postoperative)
Sung-Min Kim et al: Mouth opening limitation caused by coronoid hyperplasia: a report
of four cases. J Korean Assoc Oral Maxillofac Surg 2014

was used for the three patients who underwent surgery, and
no remarkable postoperative complications were noted. Ap-
plication of ice packs or a steroid injection to reduce postop-
erative swelling and physical therapy for preventing fibrosis
are important components of postoperative care.

Postoperative physical therapy is very important for ob-
taining a good result after coronoidectomy™''. Regrowth of
the previously resected coronoid process, hematoma forma-
tion, or fibrosis may lead to an unsatisfactory prognosis'.
McLoughlin et al.* emphasized the importance of postopera-
tive physical therapy based on a study in which only half of
the treated patients achieved an MIO greater than 30 mm.
A spatula, wedge, and TheraBite Jaw Motion Rehabilita-
tion System (ATOS Medical, Horby, Sweden) are currently
used for physical therapy'. In the present study, patients
began with light mouth opening exercises 2 to 3 weeks after
surgery, and active physical therapy with accompanying lat-
eral and protrusive movements of the jaw was started 3 to 5
weeks after surgery. The importance of physical therapy was
stressed at each weekly visit; consequently, satisfactory im-
provements in MIO were achieved.(Table 1)

Medication is also important for obtaining good results
after coronoidectomy. Smyth and Wake" prescribed diphos-
phonates (Didronel; Norwich Pharmaceuticals Inc., North
Norwich, NY, USA) for three months postoperatively to a
patient who had recurrent coronoid process hyperplasia after
the first coronoidectomy and successfully avoided a further
recurrence. Diphosphonates suppress alkaline phosphatase
levels and reduce bone turnover and osteoblast activity. Mus-
cle relaxants were prescribed for cases 2 and 3 in order to
enhance the effect of postoperative physical therapy because
both patients had difficulty performing physical therapy due
to stiffness of the jaw-opening muscles, likely due to the
chronic nature of their mouth opening limitation. The follow-
up results were satisfactory.

Patients with mouth opening limitation suspected to be

due to coronoid process hyperplasia after initial clinical and
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radiographic examinations should undergo CT for an accu-
rate diagnosis. Ineffective long-term conservative care from
the misdiagnosis of coronoid process hyperplasia is not only
costly, but it can also lead to patient discomfort and wasted
time. After coronoidectomy, continuous and active physical
therapy, medications including muscle relaxants, and regular

check-ups can help achieve a good outcome.
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